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INSTRUCTIONS  TO  ABSTRACTORS, 


GIVING  THB 


NOMENCr.ATUKE    AND    SYSTEM    OF    NOTATION 

ADOPTED  IN  THE  ABSTRACTS. 


The  object  of  the  abstracts  of  chemical  papers  published  elsewhere 
than  in  the  Transactions  of  the  Society  is  to  furnish  the  Fellows  with 
a  concise  account  of  tiie  progress  of  chemical  science  from  month  to 
month.  It  must  he  understood  that  as  the  abstracts  are  prepared 
for  the  information  of  the  Fellows  in  general,  they  cannot  possibly  be 
made  so  full  or  so  detailed  as  to  obviate  on  the  part  of  tho>e  who  are 
engaged  on  special  investigations  the  necessity  of  consulting  the 
original  memoirs. 

1.  Titles  of  papers  must  be  given  literally. 

2.  Before  beginning  to  write  the  abstract,  the  whole  of  the  original 
paper  must  bo  read,  in  order  that  a  judgment  may  be  formed  of  its 
importance  and  of  the  scale  on  which  the  abstract  should  be  made. 

3.  In  the  case  of  papers  dealing  with  subjects  not  strictly  chemical, 
the  abstract  should  refer  only  to  matters  of  chemical  interest  in  the 
original. 

4.  The  abstract  should  consist  mainly  of  the  expression,  in  the 
abstractor's  own  words,  of  the  substance  of  the  paper. 

5.  The  abstract  should  be  made  as  short  as  is  consistent  with  a 
clear  and  accurate  statement  of  the  author's  results. 

6.  A  concise  statement  showing  the  general  trend  of  the  investigation 
should  be  given  at  the  commencement  of  those  abstracts  where  the 
nature  of  the  original  permits  of  it. 

7.  If  an  abstract  of  a  paper  on  the  .same  subject,  either  by  the 
author  of  the  paper  abstracted,  or  by  some  other  author,  has  already 
appe<ared,  note  should,  as  a  rule,  be  made  of  this  fact. 

8.  Matter  which  has  appeared  once  in  the  Abstracts  is  not  to  be 
abstracted  again,  a  reference  being  given  to  the  volume  in  which  the 
abstract  may  be  found. 

9.  As  a  rule,  details  of  methods  of  preparation  or  analysis,  or 
generally  speaking  of  work,  are  to  be  omitted,  unless  such  details  are 
essential  to  the  understanding  of  the  results,  or  have  some  inde- 
pendent value.  Further,  compai-atively  unimportant  compounds,  such 
as  the  inorganic  salts  of  organic  bases  or  acids,  should  be  mentioned 
quite  shortly.  On  the  other  hand,  data  such  as  melting  and  boiling 
points,  sp.  gr.,  specific  rotation,  Jsp.,  must  be  given  in  every  case  unless 
recorded  in  earlier  papers. 

f 


Nomenclature. 

10.  Employ  names  such  as  sodium  chloride,  potassium  sulphate  ior 
inorganic  compounds,  and  use  the  terminals  ous  and  ic  only  in  dis- 
tinguishing compounds  of  different  orders  derived  from  the  same 
elementary  radicle  ;  such,  for  instance,  as  mercurous  and  mercuric 
chlorides,  sulphurous  and  sulphuric  acids, 

11.  Term  compounds  of  metallic  radicles  with  the  OH-group 
hydroxides  and  not  hydrates,  the  name  hydrate  being  reserved  for  com- 
pounds supposed  to  contain  water  of  combination  or  crystallisation. 

12.  Term  salts  containing  an  amount  of  metal  equivalent  to  the 
displaceable  hydrogen  of  the  acid,  normal  and  not  neutral  salts,  and 
assign  names  such  as  sodium  hydrogen  sulphate,  disodium  hydrogen 
phosphate,  &c.,  to  the  acid  salts.  Basic  salts  as  a  rule  are  best  desig- 
nated merely  by  their  formulce.  *' 

13.  Names  in  common  use  for  oxides  should  be  employed  for 
example :  NO,  nitric  oxide  ;  CO^,  carbon  dioxide  ;  V^0,„  phosphoric 
oxide ;  As^Og,  arsenious  oxide  ;  FogOg,  ferric  oxide. 

14.  In  open  chain  compounds,  Greek  letters  must  be  used  to  indicate 
the  position  of  a  substituent,  the  letter  a  being  assigned  to  the  first 
carbon  atom  in  the  formula,  except  in   the  case  of  ON  and  00  H 
for   example,   OHg-OHa-CHa'CHgl   a-iodobutane,    OH„-CH,-OH<,-bN 
a-cyanopropane.  ^        a        2 

15.  Isomeric  open  chain  compounds  are  most  conveniently  repre- 
sented as  substitution  derivatives  of  the  longest  carbon  chain  in  the 
formula ;  for  example, 

OH  v^  ^OTT 

CH,-C1I>^^'^^<GkI  °^  CH3-0H,-0HMe-0HMe-CH, 
should    be    termed    ^y-dimethylpentane,    not    methylethyUsopropyl- 
raethane,    and    CH3>^H'^H<^^3^   or    OHg-OHMe-OHMe-OO^H 

should  be  termed  a/ii-dimethylbutyric  acid,  not  a;8^-trimethylpropionic, 
or  a-methyhsovaleric,  or  methyksopropylacetic  acid. 

16.  Use  names  such  as  methane,  ethane,  &c.,  for  the  normal 
P^^^"^  5>^^J^ydrocarbons  of  the  O^Hs^+s  series  of  the  form 
OH3-[OH2J5-OH3,  &c.  Term  the  hydrocarbons  C^U^  and  CJI^  ethylene 
and  acetylene  respectively  (not  ethene  and  ethine).  Homologues  of 
the  ethylene  series  are  to  be  indicated  by  the  suffix  -ene,  and  those  of 
the  acetylene  series,  wherever  possible,  by  -inene.  Adopt  the  name 
allene  for  the  hydrocarbon  CHglOICHg. 

17.  Distinguish  all  hydroxyl  derivatives  of  hydrocarbons  by  names 
ending  in  ol.  Alcohols  should  be  spoken  of  as  mono-,  di-,  tri-,  or 
n-hydric,  according  to  the  number  of  OH-groups.  Oompounds  which 
are  not  alcohols,  but  for  which  names  ending  in  ol  have  been  used, 
are  to  be  represented  by  names  ending  in  ale,  if  a  systematic  name 
cannot  be  given,  thus  anisole  not  anisol,  indole  not  indol.  Oompounds 
such  as  iMeONa,  EtONa,  &c.,  should  be  termed  sodium  metlioxide 
sodium  ethoxide,  &,c.  ' 

18.  The  radicles  indicated  in  the  name  of  a  compound  are  to  be 


given  in    the  order   fluoro-,    chloro-,   bromo-,    iodo-,   nitro-,  nitroso-, 
amino-,  imino-,  cyano-,  thiocyano-,  hydroxy-,  keto-. 

19.  Compounds  analogous  to  the  acids  of  the  lactic  series  containing 
the  OH-groiip  should  be  termed  Ayrfroa;y-derivatives,  and  not  oxy-deriva- 
tives  ;  for  example,  hydroxyacetic  and  not  nxyacetic  acid.  Compounds 
containing  the  analogous  groups  OEt,  OPh,  OAc,  «fec.,  should  in  like 
manner  be  termed  ethoxy-,  phenoxy-,  acetoxy-  derivatives.  Thus 
a-ethoxypro[>ionic  acid,  OEt'CHMe*CO,H,  instead  of  ethyl-lactic  acid; 
3 :4-diethoxy benzoic  acid,  (OEt)2CgH3*C02H,  instead  of  diethylproto- 
catechuicacid  ;  and  a-acetoxypropionic  acid,  OAcCHMe'COjH,  instead 
of  acetyl-lactic  acid.  Terms  such  as  diethylprotocatechuic  acid  should 
be  understood  to  mean  a  compound  formed  by  the  displacement  of 
hydrogen  atoms  in  the  hydrocarbon  radicle  of  protocatechuic  acid  by 
ethyl,  thus,  CaHEt2(OH)2-C02H,  and  not  CaH3(OEt)./C02H,  just  as 
dibromoprotocatechuic  acid  is  understood  to  be  the  name  of  a  compound 
of  the  formula  C6HBr2(0H)2-CO2H. 

20.  The  term  ether  should  be  restricted  to  the  oxides  of  hydro- 
carbon radicles  and  their  derivatives,  and  the  esters  (so-called  com- 
pound ethers  or  ethereal  salts)  should  be  represented  by  names  similar 
to  those  given  to  metallic  salts. 

21.  When  a  substituent  is  one  of  the  groups  NHj,  NHR,  NRj,  NH  or 
NR,  its  name  should  end  in  ino  ;  for  example,  yS-aminopropionic  acid, 
NH2-CH2-CH2-C02H,  /3-anilino  acrylic  acid,  NHPh-CHICH-COjH, 
a-iminopropionic  acid,  NIIlCMe'COjH. 

22.  Compounds  of  the  radicle  SO3H  should,  whenever  possible,  be 
termed  sulphonic  acids,  or  failing  this,  sulpho-compounds ;  for  example, 
benzenesulphonic  acid,  sulphobenzoic  acid. 

23.  Basic  substances  should  invariably  be  indicated  by  names 
ending  in  ine,  as  aniline  instead  of  anilin,  the  termination  in  being 
restricted  to  certain  neutral  compounds,  viz.,  glycerides,  glucosides, 
bitter  principles,  and  proteins,  such  as  palmitin,  amygdalin,  albumin. 
The  compounds  of  basic  substances  with  hydrogen  chloride,  bromide 
or  iodide  should  always  receive  names  ending  in  ide  and  not  ate,  as 
morphine  hydrochloride  and  not  morphine  hydrochlorate. 

24.  The  Collective  Index,  3rd  decade  (1893-1902)  should  be  adopted 
as  the  standard  of  reference  on  questions  of  nomenclature  not  provided 
for  in  the  preceding  sections. 

Notation. 

25.  In  empirical  formulae  the  elements  are  to  be  given  in  the 
order  C,  H,  O,  N,  CI,  Br,  I,  F,  S,  P,  and  the  remainder  alphabetically. 

26.  Equations  should  be  omitted  unless  essential  to  the  under- 
standing of  the  results  ;  as  a  rule,  they  should  not  be  written  on  a 
separate  line,  but  should  "  run  on  "  with  the  text. 

27.  To  economise  space,  it  is  desirable  : 

(a)  That  dots  should  be  used  instead  of  dashes  in  connecting 
contiguous  symbols  or  radicles,  whenever  this  does 
not  interfere  with  the  clearness  of  the  formula. 


(b)  That    formulae    should    be    shortened    by    the    judicious 

employment  of  the  symbols  Me  for  CHg,  Et  for 
C2H5,  Pr«  for  CHj-CHs'CH,,  Pr^  for  CH(CH3)2,  Ph 
for  CgHg,  Py  for  C^H^N,  Ac' for  OO-CHg,  and  Bz  for 

(c)  That  formulae    should  be  written  in   one    line  whenever 

this  can  be  done  without  obscuring  their  meaning, 
28.   In  representing  the  constitution    of    benzene  derivatives,  the 
relative  positions  of  the  radicles  in  the  symbol  of  benzene  should  be 
indicated  by  numerals,  instead  of  by  means  of  the  hexagon  foimula. 

(a)  The  abbreviations  0-,  m-,  and  p-,  should  be  used  in  plac  e 

of  1  :  2-  or  ortho-,  1  :  3-  or  meta-,  and  1  :  4-  or  para. 

(b)  In  numbering  positions  in  the  case  of  substitution  deriva- 

tives of  phenol,  aniline,  benzonitrile,  benzoic  acid, 
benzenesulphonic  acid,  benzaldehyde,  and  toluene, 
the  characteristic  radicle  of  each  of  these  parent 
substances  is  to  be  regarded  as  in  position  1  (compare 
Collective  Index). 

(c)  Names  of    substitution   derivatives  should   be  given  in 

such  a  way  that  the  position  of  the  substituent  is 
indicated   by  a  numeral  prefixed  ;  for  example  : — 


Br 


SO3H 


Br  is  2  :  5-dibromobenzenesulphonic  acid  ; 


Me 


jNHg  is  3-bromo-o-toluidine-5  sulphonic  acid. 
SO3HI       JBr 


29.  In  representing  the  constitution  of  derivatives  of  other  "  closed 
chain"  hydrocarbons,  graphic  formulae  should  not  be  employed,  but 
the  system  of  numbering  positions  indicated  in  Richter's  Lexikon  der 
Kohlenstoff-Verhindungen  (2nd  edition,  1899,  pp.  16 — 26)  should  be 
used,  of  which  the  following  schemes  may  be  regarded  as  typical : — 
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Pyridine. 
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Phenauthrene. 


/SiS-Dinaphthyl. 


Manuscript. 

30.  In  view  of  the  difficulty  of  dealing  with  MSS.  of  widely  varying 
sizes,  abstracts  cannot  be  accepted  unless  written  on  quarto  paper 
(10x8  in.). 

31.  Not  more  than  one  abstract  must  appear  on  a  sheet. 

32.  When  an  abstract  exceeds  a  sheet  in  length,  the  sheets  must  be 
fastened  together  by  means  of  gum  at  the  top  left-hand  corner. 

33.  The  name  of  the  abstractor  must  be  written  diagonally  at  the 
top  left-hand  corner  of  the  first  sheet  of  the  abstract. 

Proofs. 

34.  Abstractors  ai"e  expected  to  read  and  correct  proofs  carefully, 
and  to  check  all  formulas  and  figures  against  MSS. 

35.  All  proofs,  however  small,  must  be  returned  to  the  Sub-Editor 
not  later  than  24  hours  after  receipt  from  the  printers. 


*^*  The  Editor's   decision,   in  all    matters  connected  with  the 
Abstracts,  must  be  considered  final. 


*  This  numbering,  proposed  originally  by  E.  Fischer,  is  adopted  in  the  text  of  the 
Lexikon. 


JOUKNALS  FROM  WHICH  ABSTRACTS  ARE  MADE. 


All  references  to  Journals  should  give  the  abbreviated  title,  the  year  of  publication, 
the  series,  the  volume  and  the  page  ;  thus  Ber.  1901,  34,  2455  ;  Bull.  Soc.  chim. 
1901,  [iii],  25,  794,  Gazzetta  1901,  31,  i,  554. 


Abbreviated  Title. 
Amer.  Chcm.  J.  . 
Amer.  J.  Pharm. 
Amer.  J.  Physiol. 
Amer.  J.  Sci. 
Anal.  Fis.  Quim. 
Analyst 
Annalen 
Ann.  Chim.  anal. 

Ann.  Chim,.  Phys. 

Ann.  Falsi/. 

Ann.  Inst.  Pasteur 

Ann.  Physik 

Ann.  sci.  Univ.  Jassy 

Arch.  expt.  Path.  Pharm.    . 

Arch.  Hygiene    . 
Arch.  Nierland.  . 

Arch.  Pharm,.     . 
Arch.  Sci.  phys.  nat.   . 
Arkiv  Kem.  Min.  Geol. 
Atti  R.  Accad.  Sci.   Torino. 
Atti  R.  Accad.  Lincei 
Ber.    ..... 

Ber.  Deut.  hot.  Ges. 
Ber.  Deut.  pharm.  Ges. 
Ber.  Deut.  physikal.  Ges      . 

*  Bied.  Zentr. 

Bio-Chein.  J.        .         .         . 
Biochem.  Zeitsch. 
Boll.  chim.  farm. 
Bull.  Acad.  ray.  Belg. 

Bull.  Acad.  Sci.  Cracoiv 

Bull.  Acad.  Sci.,  St.  Peters- 

bourg. 
Bull.  Assoc,  chim.  Sv^r.Dist. 

Bull.  Coll.  Agr.  Tokyo 

Bull.  Geol.  Soc.  Amer. 
Bull.  Imp.  iTist. 
Bull.  Soc.  chim. 
Bull.  Soc.  chim.  Belg. 
Btdl.  Soc.  /rang.  Min. 
Bull.  Soc.  ind.  Mulhouse     . 
Centr.  Bakt.  Par. 

Centr,  Min, 

*  Chem.  Zentr.     . 
Chem.  News 

•  Abstracts    from    tlie   Zentralblatt   are   made   only   in    the    case    of   jMipers    published  in 
journals  other  than  those  included  in  this  list 


Journal. 
American  Chemical  Journal. 
American  Journal  of  Pharmacy. 
American  Journal  of  Physiology. 
American  Journal  of  Science. 
Anales  de  la  Sociedad  Espanola  Fisica  y  Quimica. 
The  Analyst. 

Justus  Liebiii's  Annalen  der  Chemie. 
Annales  de  Chimie  analytique  appliquee  a  I'lndustrie, 

k  I'Agriculture,  h  la  Pharinacie  et  k  la  Biologie. 
Annales  de  Chimie  et  de  Physique. 
Annales  des  Falsifications. 
Annales  de  I'ln.stitut  Pasteur. 
Annalen  der  Physik. 

Annales  scientihques  de  I'Universit^  de  Jassy. 
Archiv  fur  experimentelle  Pathologic  und  Pharmako- 

logie. 
Archiv  fur  Hygiene. 
Archives  Neerlandaises  des  sciences  exactes  et  natur- 

elles. 
Archiv  der  Pharmazie. 

Archives  des  Sciences  physiques  et  naturellcs. 
Arkiv  for  Kami,  Mineralogi  och  Geologi. 
Atti  della  Reale  Accademia  delle  Scienze  di  Toi'ino. 
Atti  della  Reale  Accademia  dei  Lincei. 
Berichte  der  Deutschen  chemischen  Gesellschaft. 
Berichte  der  Deutschen  botanischen  Gesellschaft. 
Berichte  der  Deutschen  pharmazeutischen  Gesellschaft. 
Berichte  der  Deutschen  physikalischen  Gesellschaft. 
Biedermann's  Zentralblatt  fiir  Agrikulturchemie  und 

rationellen  Landwirtschafts-Betrieb. 
The  Bio-Chemical  Journal. 
Biochemische  Zeitschrift. 
Bollettino  chimico  farmaceutico. 
Acad^mie  royale  de  Belgique — Bulletin  de  la  Classe 

des  Sciences. 
Bulletin  international  de  I'Acad^mie  des  Sciences  de 

Cracovie. 
Bulletin  de  I'Acad^mie  Imp^riale  des  Sciences  de  St. 

Petersbourg. 
Bulletin  de  1' Association  des  chimistes  de  Sucrerie  et 

de  Distillerie. 
Bulletin  of  the  College  of  Agriculture,  Imperial  Uni- 
versity, Tokyo. 
Bulletin  of  the  Geological  Society  of  America. 
Bulletin  of  the  Imperial  Institute. 
Bulletin  de  la  Soci6te  chimique  lie  France. 
Bulletin  de  la  Society  chimique  de  Belgique. 
Bulletin  de  la  Soci6t6  fran9aise  de  Miii6ralogie. 
Bulletin  de  la  Society  industrielle  de  Mulhouse. 
Centralblatt  fiir   Bakteriologie,    Parasitenkunde   und 

Infektionskrankheiten. 
Centralblatt  fiir  Alineralogie,  Geologie  und  Palaeonto- 

logie. 
Chemisches  Zentralblatt. 
Chemical  News. 


JOURNALS   FROM   WHICH   ABSTRACTS  ARE   MADE. 


Abbreviated  Title. 
Chetn.  Rev.    Fett-Harz-I-nd. 
Chnii.   Wcekblad 
Chem.  Zeit. 
Compt.  rend. 

Exper.  Stat.  Record     . 
Qazzetta 
Ge.ol,  Mag.  . 
Jahrb.  Min. 

Jahrb.  Min.  BeU.-Bd. 

Jahrb.  Radioaktiv.  Elektro 

nik. 
J.  Amer.  Chem.  Soc. 
J.  Biol.  Che^n.    . 
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General  and  Physical    Chemistry. 


General  Relationship  between  Volume  Contraction  and  the 
Three  Usual  Forms  of  the  Refraction  Formula  in  the  Case  of 
Mixtures  of  Liquids.  V.  F.  Hess  {Ann.  Pkysik,  1908,  [iv],  27, 
589  —625). — When  a  volume  v■^^  of  a  liquid  of  density  D-^  is  mixed 
with  a  volume  v^  of  a  liquid  of  density  D^,  the  contraction,  c,  is  given 
by  the  formula  c  =  {D  -  I)v)/D,  where  /)„  =  (v^D-^  +  v.^D^)/{v^  +  t>j)  is  the 
density  which  the  mixture  would  have  if  no  contraction  took  place, 
and  B  is  the  observed  density.  It  is  now  shown,  from  the  available 
experimental  data,  that  the  relation  holds  : 

{R  -  B,)/R  =  q.{p  -  D,)ID  =  qc, 
where  R^  denotes  the  refraction  which  the  mixture  would  have  if  no 
contraction  took  place  on  mixing,  R  is  the  actual  refractive  power  of 
the  mixture,  and  y  is  a  constant  for  any  one  binary  mixture.  The  rela- 
tion holds  when  the  refraction  is  expressed  in  any  of  the  three  usual 
forms:  n^  -  I  (Newton),  n-l  (Beer,  Gladstone),  or  (w^- l)/(n2  f  2) 
(Lorenz  and  Lorentz). 

From  this  relationship,  the  refraction  or  the  refractive  index  of 
mixtures  of  the  components  in  any  proportion  can  be  calculated  when 
the  composition  of  the  mixture,  the  refractive  indices  of  the  pure 
components,  as  well  as  q  and  c,  are  known,  and,  similarly,  the 
composition  of  a  mixture  can  be  calculated  when  all  the  other  factors 
are  known. 

VOL.   XCVI.  ii.  I 


2  ABSTRACTS   OF   CHEMICAL  PAPERS. 

The  relationship  holds,  also,  almost  independently  of  the  tempera- 
ture and  of  the  wave-length  of  light  used  in  measuring  the  refracUve 
indices. 

The  So-called  Asymmetry  Product.  Emil  Bose  {Physikal. 
Zeitsch.,  1908,  9,  860— 863).— A  theoretical  discussion  of  the  signifi- 
cance of  the  asymmetry  product  as  determining  the  optical  rotatory 
power  The  fact  that  Guye's  theory,  according  to  which  the  masses 
of  the  groups  attached  to  the  asymmetric  carbon  atom  are  the  deter- 
mining group  factors,  is  inconsistent  with  experimental  observations, 
does  not  preclude  the  possibility  that  the  optical  rotatory  power  may 
be  determined  by  an  asymmetric  product.  The  fact  that  the  rotatory 
power  varies  with  the  temperature  and  with  the  wave  length  indicates 
that  these  factors  must  be  taken  into  account  in  any  satisfactory 
explanation  of  the  observed  facts.  Each  atom  or  group  will  be 
characterised  by  a  specific  variation  of  the  determining  factor  with  the 
temperature  and  the  wave-length  of  the  light,  and  a  possible  method 
of  ascertaining  the  values  of  the  group  factors  from  expenmental 
observations  is  outlined.  M.  M.  U. 

Spectroscopic  Experiments  with  SmaU  Quantities  of 
Liquids.  Julius  Donau  {Monatsh.,  1908,  29,  959— 963).— Data  are 
recorded  which  show  that  measurements  of  the  wave-lengths  of  the 
bands  of  the  absorption  spectra  of  solutions  can  be  made  with 
very  small  quantities  of  liquid  contained  in  capillary  tubes.  Aqueous 
solutions  of  potassium  permanganate,  neodymium  and  praseodymium 
nitrate,  and  erbium  chloride  were  examined.  The  arrangement 
described  is  suitable  for  the  detection  of  very  small  quantit^s^f  t^ese 
substances. 

Production  of  Line  Spectra.  Eugen  Goldstein  {Ann.  Physik, 
1908,  [iv],  27,  773— 796).— A  method  for  the  production  of  well- 
developed  line  spectra  of  certain  metals  and  of  all  chemically  reactive 
non-metals  is  described.  Finely-powdered  salts  are  introduced  into  a 
cylindrical  discharge  tube  until  the  anode  at  the  lower  end  of  the  tube 
is  completely  covered,  and  the  electrodes  connected  with  an  induction 
coil.  Under  these  circumstances,  the  discharge  does  not  take  place 
along  the  shortest  path,  but  between  the  column  of  salt  and  the  walls 
of  the  discharge  tube  ;  an  emission  spectrum  is  thereby  obtained  which 
can  be  maintained  in  many  cases  for  several  hours. 

The  spectra  of  the  alkali  metals,  which  are  obtained  by  introducing 
alkali  halides  into  the  discharge  tube,  are  remarkably  well-developed. 
Whereas,  for  instance,  the  Bunsenflameispectrum  only  shows  the  double 
red  and  violet  lines  of  potassium,  it  is  possible  to  recognise  seventeen 
other  lines  in  the  spectrum  produced  in  the  above  way. 

By  placing  suitable  condensers  in  parallel  with  the  discharge  tubes 
containing  the  alkali  metal  halides,  well-developed  spectra  of  the 
halogens  are  obtained.  By  using  calcium  sulphide  or  potassium 
bulpbate,  the  line  spectrum  of  sulphur  is  produced.  In  a  similar  way, 
omission   spectra   of   tellurium,   selenium,    phosphorus,   arsenic,   and 
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antimony  can  be  obtained  by  introducing  the  sodium  salts  of  the 
corresponding  highest  oxygen  acids  into  the  discharge  tubes. 

The  halogen  salts  of  tlie  alkaline  earth  metals  give  rise,  in  general, 
both  with  and  without  condenser,  to  the  spectra  of  the  halogens.  If, 
however,  the  discharge  tubes  are  made  very  narrow  at  the  anode  end, 
the  spectra  of  the  metals  are  obtained. 

Various  modifications  of  disch^irge  tubes  are  described,  by  means  of 
which  the  spectra  can  be  most  conveniently  obtained.  H.  M.  D. 

Infra-red  Line  Spectra,  I.  (Normal  Wave-lengths  up  to 
27,CXX)  Angstrom  Units.)  Friedbicu  Paschen  {A7m.  Fhysik, 
I'JU8,  [iv],  27,  537 — 570). — The  measurements  were  made  with  a 
special  form  of  grating  spectro- bolometer.  The  methodri  of  measure- 
ment are  fully  described.  The  main  object  of  the  investigation  was 
to  determine  standard  wave-lengths  in  the  infra-red,  and,  except  for 
the  measurements  with  the  alkali  metals,  the  results  are  accurate  to 
within  one  or  two  Angstrom  units. 

Measurements  have  been  made  in  Geissler  tubes  with  helium,  argon, 
hydrogen,  and  oxygen  ;  with  lithium,  sodium,  and  potassium  in  the 
electric  arc  with  carbon  poles,  and  also  with  mercury.  In  the  case  of 
helium,  new  lines  of  wave-lengths  12,784-6,  12,792*8,  18,684-2,  and 
18,694'2  were  discovered,  which  belong  to  two  new  series.  Similarly, 
lines  belonging  to  a  new  series  were  discovered  in  the  case  of  hydrogen. 
The  exibteuce  of  this  new  series,  as  well  as  the  series  to  which  the  new 
lines  of  helium  belong,  had  been  foreseen  by  Kitz  from  the  data 
referring  to  series  previously  known.  Satisfactory  results  were 
obtained  for  some  mercury  lines,  and  these  are  particularly  suitable 
as  standards.  The  results  with  the  alkali  metals  are  much  less 
accurate  than  the  others  ;  they  were  determined  in  order  to  test  some 
of  tlie  formulae  employed  in  calculating  the  wave-lengths  of  the 
different  members  of  a  series.  G.  S. 

Spectral  Analysis  of  the  Glow  Light  in  Diflferent  Gases. 
Feans  Himstedt  and  H.  von  Dechend  {Physikal.  Zeitsch.,  1908,  9, 
852 — 853). — The  authors  have  made  a  spectroscopic  examination  of 
the  luminous  glow  which  accompanies  point  discharge  in  gases  at 
atmospheric  pressure,  and  have  compared  the  spectra  with  those 
obtained  in  the  action  of  radium  on  the  same  gases.  In  the  case  of 
air  and  nitrogen,  the  two  spectra  are  identical,  but  with  hydrogen, 
carbon  monoxide,  and  carbon  dioxide,  considerable  differences  are 
found. 

The  point  discharge  spectra  of  oxygen,  chlorine,  and  nitrogen  are 
similar  to  those  obtained  in  spark  or  Geissler  tube  discharge. 

In  the  immediate  neighbourhood  of  the  discharging  points,  hydrogen 
exhibits  the  secondary  hydrogen  spectrum.  Corresponding  with  the 
radiation  of  negatively-charged  particles  from  the  cathode,  a  second 
region  of  emission  is  found,  which  gives  lines  which  do  not  correspond 
with  any  known  ^pectrum.  The  authors  attribute  this  new  spectrum 
to  the  presence  of  traces  of  impurities  in  tne  hydrogen. 

Hydrogen  chloride  yields  the  stronger  chlorine  lines,  and  some  of 
the   hydrogen   lines   on   a  continuous  background.       Methane  gives 
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Bydrogen  lines  and  the  Swan  spectrum ;  nitric  oxide  and  air,  the  first 
banded  spectrum  of  nitrogen.  Carbon  monoxide  and  dioxide  do  not 
give  the  same  spectrum;  the  monoxide  shows  the  Swan  spectrum  and 
the  sharp  bands  found  at  the  red  end  of  the  Geissler  tube  spectrum, 
whilst  the  dioxide  yields  the  sharp  lines  at  the  violet  end  of  this 
spectrum.  H.  M.  D. 


Emission  Spectra  of  Certain  Elements  at  High  Tempera- 
tures. Emanuale  Patern6  and  Arrigo  Mazzuoohelli  (Atti  E. 
Accad.  Lincei,  1908,  [v],  17,  ii,  428 — 432). — In  the  spectrum  of 
sulphur  vapour  (compare  Abstr.,  1907,  ii,  451)  no  luminous  bands  or 
discontinuity  is  observable,  but  photographic  reproduction  of  the 
spectrum  indicates  the  presence  of  somewhat  broad,  but  indistinct, 
bands.  The  complete  or  almost  complete  continuity  of  the  emission 
spectrum  of  sulphur  is  doubtless  related  to  the  high  density  of  its 
vapour,  and  it  cannot  be  affirmed  that  distinct  bands  may  not  be 
obtained  under  reduced  pressures. 

In  the  authors'  experiments,  the  heating  of  the  sulphur  was  effected 
in  quartz  test-tubes,  under  which  conditions  certain  other  elements 
were  examined,  with  the  following  results.  Selenium  vapour,  which  is 
yellow  just  above  the  boiling  point,  acquires  at  higher  temperatures  a 
red  luminosity,  increasing  in  intensity  until,  just  before  the  quartz 
softens,  it  becomes  a  faint  yellow,  dazzling  white  light ;  the  spectrum 
exhibits  numerous,  well-defined  bands,  which  shade  off  towards  the 
red  end  of  the  spectrum.  The  yellow  vapour  of  tellurium,  as  the 
temperature  is  raised,  assumes  a  green  appearance,  owing  to  a  blue 
light,  which  increases  in  intensity  and  becomes  dazzling  at  the 
temperature  at  which  quartz  softens ;  the  spectrum  exhibits,  in 
greater  number  than  that  of  selenium,  bands  which  shade  off  more 
towards  the  red,  and  are  not  very  marked  on  the  luminous  background. 
With  phosphorus  and  arsenic,  even  at  the  highest  temperature 
reached,  the  vapours  are  almost  dark,  and  the  feeble  spectra  which 
they  yield  exhibit  no  discontinuity  or  bands ;  the  same  is  the  case  with 
mercury  vapour.  The  emission  spectrum  of  antimony  at  1400°  is 
almost  continuous,  but  exhibits  several  bands. 

In  no  case  was  a  line  spectrum  observed,  such  a  spectrum  probably 
corresponding  with  a  temperature  higher  than  that  at  which  bands 
appear.  Band  spectra  are  obtained  more  easily  with  elements  of  high 
atomic  weight,  which  also  give  greater  luminosity. 

According  to  Fredenhagen  (Abstr.,  1907,  ii,  146),  discontinuous 
spectra  of  vapours  are  due  to  polymerisation  and  depolymerisation 
occurring  during  changes  of  temperature,  whilst  with  an  absolutely 
uniform  temperature  only  continuous  spectra  are  obtained.  The 
phenomena  of  variable  dissociation  are  not,  however,  sufficient  to 
determine  discontinuous  radiation,  since,  in  the  quartz  tubes  employed 
by  the  authors,  considerable  variations  of  temperature  occur,  whilst 
sulphur,  phosphorus,  and  arsenic,  the  molecules  of  which  are  polyatomic 
and  liable  to  dissociate,  seem  to  give  spectra  which  are  either  con- 
tinuous or  give  only  feeble  indications  of  more  luminous  bands. 

T.  H.  P. 
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Spectrum  of  Scandium,  and  its  Relation  to  Solar  Spectra. 
A.  Fowler  {Phil.  Trans.,  1908,  209,  A,  47—70  ;  Proc.  Roij.  Soc,  1908, 
81,  A,  335 — 336). — Most  of  the  results  were  obtained  with  a  specimen 
of  pure  scandium  oxide  prepared  by  Sir  William  Crookes.  Only  the 
spectrum  obtained  with  the  electric  arc  was  examined,  but  the  con- 
ditions were  varied  so  as  to  give  in  some  cases  an  approach  to  the 
spark  spectrum,  and  in  others  to  the  flame  spectrum. 

The  arc  spectrum  consists  of  two  distinct  sets  of  lines,  including 
both  strong  and  faint  lines,  which  behave  very  differently  in  solar 
spectra.  One  set  are  feeble  or  missing  from  the  arc-flame  spectrum, 
and  are  strengthened  in  pas.sing  to  the  arc,  the  arc  in  hydrogen,  or  the 
spark.  They  occur  as  relatively  strong  lines  in  the  Fraunhofer  spec- 
trum, are  weakened  in  the  sun-spot  spectrum,  and  occur  as  high-level 
lines  in  the  chromosphere.  The  other  set  are  relatively  strong  in  the 
arc-flame,  are  feebly  represented  in  the  Fraunhofer  spectrum,  and  do 
not  appear  to  be  present  in  the  spectrum  of  the  chromosphere,  but  the 
stronger  lines  are  prominent  in  sun-spots.  There  is  evidence  that  the 
greater  part  of  the  scandium  absorption  in  the  solar  spectrum  origin- 
ates at  a  higher  level  than  that  at  which  the  greater  part  of  the  iron 
absorption  is  produced. 

The  flutings  in  the  arc  and  arc-flame  spectra  are  absent  when  the 
arc  is  passed  in  hydrogen,  and  are  probably  due  to  scandium  oxide. 

G.  S. 

Absorption  Spectra  of  Some  Compounds  of  Pyridine.  John 
E.  Purvis  {Proc.  Cavih.  Phil.  Soc,  1908,  14,  568—577.  Compare 
Abstr.,  1908,  ii,  745  ;  Baker  and  Baly,  Trans.,  1907,  91,  1122).— The 
absorption  curves  of  2:3: 5-trichloro-  and  3:4: 5-trichloro-pyridine 
are  very  similar  in  form,  but  the  absorption  band  of  the  former  com- 
pound is  nearer  the  red  end  of  the  spectrum  than  that  of  the 
isoraeride,  and  is  of  greater  persistency.  The  positions  of  the  bands 
expressed  in  oscillation  frequencies  are  3580  for  the  2:3:  5-compound 
and  3650  for  the  3:4:  5-isomeride. 

..  Tetrachloro-2-aminopyridine,  tetiachloro-4-aminopyridine,  and  penta- 
chloropyridine  give  similar  absorption  curves,  but  the  absorption  band 
of  the  first  compound  is  displaced  more,  and  that  of  its  isomeride  less, 
towards  the  red  end  of  the  spectrum  than  that  of  pentachloro- 
pyridine ;  the  positions  of  the  bands  expressed  in  oscillation  fre- 
quencies, are  :  tetrachloro-2-aminopyridine,  3050  ;  tetrachloro-4-amino- 
pyridine,  3550,  and  pentachloropyridine,  3400.  The  persistency  of  the 
batid  of  pentachloropyridine  is  greater  than  that  of  the  2-amino-com- 
pound,  and  considerably  greater  than  that  of  the  4-amino-com pound ; 
in  fact,  the  band  of  the  latter  compound  has  almost  disappeared. 

The  absorption  curves  indicate  that  the  relative  positions  and 
persistencies  of  the  bands  are  influenced  by  the  nature  and  spacial 
positions  of  the  atoms  or  groups  introduced  into  the  nucleus. 

W.  H.  G. 

Luminescence  Phenomena  of  Blue  Fluorspar.  Edgar  Meyer 
{Ber.  deuL  physikal.  Ges.,  1908,  6,  643—657  ;  Physikal.  Zeitsch.,  1908,- 
9,  810 — 816). — Experiments  are  described  the  object  of  which  was  to 
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determine  the  nature  of  the  luminescence  phenomena  exhibited  by 
certain  blue  fluorspars  after  exposure  to  light.  During  the  decay  of 
the  thermo-luminescence,  and  for  a  considerable  time  after  the  dis- 
appearance of  the  visible  effect,  the  emission  of  ultra-violet  photo- 
chemically  active  rays  can  be  detected.  The  intensity  of  this  radi- 
ation diminishes  gradually,  but  in  the  case  of  fluorspar  from  Wolsen- 
dorf,  in  Bavaria,  the  ultra-violet  radiation  could  still  be  detected  by 
the  photographic  action  after  the  substance  had  been  kept  in  the  dark 
for  one  hundred  and  fifty  days. 

If  the  fluorspars  are  heated  at  230 — 260°,  the  luminescent  properties 
are  not  developed  by  exposure  to  diffused  daylight  or  to  an  arc  light ; 
on  the  other  hand,  they  respond  to  the  light  from  electric  sparks  or  a 
mercury  lamp  even  when  heated  to  a  bright  red  heat. 

The  experiments  also  show  that  the  intensity  of  the  luminescent 
radiation  increases  with  the  length  of  the  period  of  exposure  to  the 
primary  radiation  when  this  period  is  small.  Above  a  certain  limit, 
the  period  of  exposure  has,  however,  no  influence  on  the  emitted 
radiation.  There  appears  to  be  no  connexion  between  the  effect 
examined  by  the  author  and  the  photo-electric  activity.       H.  M.  D. 

Actinic  Electrolysis.  Carl  Geoege  ScHLUEDERBERa  {J.  Physical 
Chem.,  1908,  12,  574 — 631). — A  number  of  chemical  changes  have 
been  investigated  from  the  point  of  view  of  Grotthuss'  theory  of 
photochemical  action. 

The  rate  of  dissolution  of  copper  in  ferric  sulphate  solution  is  not 
altered  by  light,  but,  as  the  action  is  practically  instantaneous  at  the 
surface  of  the  copper  and  its  velocity  is  entirely  governed  by  the  rate 
of  stirring,  it  may  be  of  a  photochemical  nature. 

Nascent  chlorine  produced  by  electrolysis  is  without  action  on  acetic 
acid,  and  does  not  resemble  chlorine  under  the  influence  of  sunlight. 
Similarly,  in  its  substituting  action  on  aromatic  hydrocarbons,  nasi-ent 
chlorine  resembles  chlorine  in  presence  of  a  halogen  carrier  rather 
than  chlorine  in  sunlight,  since  the  latter  gives  additive  products 
(compare,  however,  Cohen,  Dawson,  and  Crosland,  Trans.,  19U5,  87, 
1034).  When  electrolytic  chlorine  acts  on  toluene  without  a  halogen 
carrier,  the  proportion  substituted  in  the  nucleus  and  in  the  side-chain 
depends  on  current  density  and  temperature,  but  not  on  light.  In 
presence  of  dilute  acids  or  alkalis,  electrolytic  chlorine  also  gives 
additive  products  with  toluene.  These  facts  are  held  to  disprove 
Lothar  Meyer's  additive  compound  theory  of  the  action  of  halogen 
carriers,  particularly  as  lead  tetrachloride  or  ferric  chloride  alone  is 
found  to  chlorinate  benzene  under  suitable  conditions. 

The  development  of  a  blue  colour  by  ferrocyanide  paper  in  light 
can  be  simulated  electrolytically.  Sulphur  obtained  by  the  electrolysis 
of  sulphuric  acid  is  partly  insoluble,  and  in  this  resembles  the  sulphur 
precipitated  from  solution  by  the  action  of  light  (compare  Rankin, 
Abstr.,  1907,  ii,  254).  With  sulpliuric  acid,  using  lead  electrodes,  an 
alterriating  current  produces  luminescence  at  each  electrode.  Tlie 
oxidation  of  quinine  sulphate  by  solid  sodium  peroxide  is  also  attended 
with  luminescence. 

Not  only  can  oxidation  and  reduction  processes  give  rise  to  light, 
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but  the  converse  is  also  true.  It  is  shown  that  photographic 
sensitisers,  such  as  erythrosin,  are  reduced  by  light,  halogen  being  in 
most  cases  liberated.  R.  J.  C. 

Balloon  Observations  of  Atmospheric  Radioactivity. 
FlemmixVG  {Phyaihd.  Zeitsch.,  1908,  9,  801— 803).— The"  observations 
were  made  by  suspending  weighted  copper  wires  from  the  balloon,  the 
wires  being  connected  with  the  two  poles  of  a  small  dry  battery  of 
about  2000  volts.  After  an  exposure  of  one  to  two  hours,  the 
negative  wire  was  wound  up  on  a  wire  gauze  cylinder,  and  introduced 
into  an  Elster  and  Geitel  apparatus  for  measuring  the  ionisation. 
The  observed  activities  vary  very  considerably,  but  show  that  radium 
emanation  is  present  in  the  atmosphere  even  at  a  height  of  3000 
metres  above  the  earth's  surface.  The  highest  indications  were 
obtained  during  a  journey  in  which  the  meteorological  conditions  were 
described  as  "stormy."  H.  M.  D. 

Radioactivity  of  Rocks  and  other  Materials  ftom  the  Island 
of  Ischia.  Raffaelo  Nasini  and  Mario  G.  Levi  (Atti  R.  Accad. 
Lincei,  1908,  [v],  17,  ii,  432— 434).— The  authors  give  the  radio- 
activities of  a  number  of  specimens  of  pumice,  tufa,  spring  deposits, 
etc.,  from  the  island  of  Ischia.  T.  H.  P. 

Appearance  of  Radioactivity  in  Inactive  Volcanic  Materials 
of  the  Last  Great  Eruption  of  Vesuvius  (April,  1906). 
Raffaelo  Nasini  and  Makio  G.  Levi  {Atti  R.  Accad.  Lincei,  1908, 
[v],  17,  ii,  435 — 437). — Most  of  the  Vesuvian  materials,  which  in  June, 
1906,  were  found  to  exhibit  no  radioactivity,  that  is,  exhibited  a 
dispersion  of  less  than  1  volt  per  hour  (compare  Ab.str.,  1907,  ii,  3), 
are  now  found  to  be  distinctly  radioactive.  The  authors  suggest  that 
their  previous  inactivity  was  due  to  the  fact  that  they  had  only 
recently  passed  from  the  liquid  to  the  solid  condition  {loc.  cit.). 

T.  H.  P. 

Radioactivity  of  Soil.  Fr^.d.  Bordas  {Covipt.  rend.,  1908,  147, 
924 — 925). — Glass  containing  manganese  when  buried  in  the  soil  of 
certain  nitrate  districts  in  Chili  develops  a  violet  hue  similar  to  that 
produced  in  it  by  radium.  Although  samples  of  the  soil  examined  in 
Paris  were  not  radioactive,  photographic  tests  made  in  Chili  revealed 
considerable  activity  in  those  districts  in  which  glass  was  acted  on. 
The  author  supposes  that  some  relation  may  exist  between  terre>tial 
radioactivity  and  the  formation  of  nitrate  deposits.  R.  J.  C. 

Instability  of  Radium  Bromide.  Sir  "William  Ramsay 
(Alonatsh.,  1908,  29,  1013— 1016).— The  radium  salt,  weighing  0-388 
gram,  which  the  author  obtained  from  the  Vienna  Academy  of 
Sciences,  was  examiued  by  conveiting  a  small  portion  into  the 
anhydrous  bromide  and  comparing  its  activity  with  that  of  a  small 
quantity  of  pure  anhydrous  radium  chloride.  The  data  indicate  that 
the  0"388  gram  of  material  corresponds  with  0*4547  gram  of  anhydrous 
radium  bromide. 
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The  substance  was  only  partly  soluble  in  water,  and  on  treatment 
with  hydrobromic  acid,  carbon  dioxide  was  evolved.  The  gases 
pumped  off  from  the  aqueous  solution  before  the  hydrobromic  acid 
was  added,  consisted  of  hydrogen  and  oxygen ;  after  the  addition  of 
the  acid,  large  quantities  of  bromine  were  evolved,  together  with  a 
little  oxygen.  After  some  months,  the  evolution  of  bromine  ceased, 
and  hydrogen  and  oxygen  were  obtained.  When  the  substance  was 
first  dissolved  in  water,  1"312  c.c.  of  gas  were  pumped  off;  this 
consisted  of  0*015  c.c,  of  carbon  dioxide,  0*047  c.c.  of  hydrogen, 
1'125  c.c.  of  oxygen,  and  0*125  c.c.  of  nitrogen  and  helium. 

The  author  records  that  the  sealing  up  of  the  substance  in  a  small 
flask  in  November  caused  blistering  of  the  fingers  in  the  following 
June.  H.  M.  D. 

Radioactivity  of  Potassium,  with  Special  Reference  to 
Solutions  of  its  Salts.  Norman  Campbell  {Proc.  Camb.  Phil.  Soc, 
1908,  14,  557—567.  Compare  Abstr.,  1907,  ii,  597).— The  results 
recorded  previously  (Campbell  and  Wood,  Abstr.,  1907,  ii,  217)  have 
been  confirmed.  AH  attempts  to  observe  or  to  produce  any  difference 
in  the  activity  of  different  samples  of  the  same  potassium  salt  in  the 
same  physical  state  were  unsuccessful.  The  activity  of  a  potassium 
salt  is  unchanged  on  heating,  and  attempts  to  separate  an  active 
component  by  electrolysis,  recrystallisation,  and  precipitation  were 
unsuccessful. 

The  activity  of  a  thick  layer  of  a  potassium  salt  is  not  strictly 
proportional  to  the  potassium  content,  possibly  because  in  different 
compounds  the  ratio  of  the  density  of  the  substance  to  the  absorption 
coefficient  of  the  rays  emitted  by  it  differs.  In  the  case  of  solutions, 
the  variations  in  the  value  of  this  ratio  are  large  and  irregular.  The 
ratio  is  not  necessarily  proportional  to  the  density  or  concentration 
of  the  solution. 

In  conclusion,  it  is  stated  that  the  method  employed  by 
McLennan  and  Kennedy  (Abstr.,  1908,  ii,  750)  for  measuring  the 
activity  of  a  salt  gives  untrustworthy  results.  W.  H.  Gr. 

Sodium  Emanation.  G.  Costanzo  (Per.  deut.  physihal.  Ges., 
1908,  6,  854— 857).— It  has  been  stated  by  Phillips  {Nature,  1908, 
78,  79)  that  metallic  sodium  gives  off  an  emanation  and  accelerates 
the  discharge  of  a  negatively-electrified  electroscope.  The  author 
finds  that  the  rate  of  discharge  in  an  atmosphere  of  dry  nitrogen  is 
not  influenced  by  the  presence  of  sodium.  In  a  second  series  of 
experiments,  in  which  dry  air  was  passed  over  sodium  into  the  chamber 
of  the  electroscope,  the  same  rate  of  discharge  was  found  for  both 
positive  and  negative  electricity  as  in  blank  experiments  in  which  the 
sodium  was  omitted  from  the  apparatus.  H.  M.  D. 

So-called  Metallic  Radiation.  Sem  Saeland  {Ann.  Physik, 
1908,  [iv],  27,  903— 904).— It  is  pointed  out  that  the  author's 
observations  relating  to  the  photographic  activity  of  metals  and 
hydrogen  peroxide  (Abstr.,  1908,  ii,  789)  are  in  satisfactory  agreement 
with  the  results  obtained  by  0.  and  A.  Dony-Henault  (Abstr.,  1908, 


GENERAL   AND   PHYSICAL  CHEMISTRY.  9 

ii,  647)  in  an  investigation  of  the  supposed  radioactivity  of  hydrogen 
peroxide.  By  combining  the  two  series  of  observations,  the  possibility 
that  the  photographic  action  is  due  to  an  emission  of  rays  or  an 
emanation  is  completely  precluded.  H.  M.  D. 

Influence  of  Temperature  on  the  Transformation  of  Radio- 
active Substances.  Heinbich  W.  Schmidt  and  Paul  Cermak  {Ber., 
deut.  physikal.  Ges.,  1908,  6,  675—687;  Phyaikal.  Zeitsch.,  1908,  9, 
816 — 821). — Reference  is  made  to  the  apparently  contradictory 
results  obtained  by  different  observers  of  the  influence  of  temperature 
on  the  properties  of  radioactive  substances.  The  changes  which 
would  result  if  a  rise  of  temperature  exerted  an  influence  on  the 
intensity  of  the  radiation,  on  the  rate  of  decay  of  the  radioactive 
substance,  or  on  both  these  factors  are  considered. 

Experiments  are  described  in  which  a  small  quantity  of  radium 
bromide  was  heated  electrically  in  a  quartz  tube,  the  /3-  and  y-radiation 
being  measured  separately  before,  during,  and  after  heating.  "When 
the  temperature  was  raised  to  1000 — 1400^,  the  intensity  of  the 
jS-radiation  diminished  considerably  ;  on  cooling,  a  further  diminution 
took  place,  but  after  some  hours  the  normal  value  was  again  attained. 
No  variation  of  the  intensity  of  the  y-radiation  with  the  temperature 
could  be  detected.  When  the  same  sample  of  radium  bromide  was 
enclosed  in  a  second  quartz  tube  and  the  experiment  repeated,  the 
)8-radiation  was  found  to  remain  constant.  After  repeated  heating 
and  cooling,  evidence  of  variation  was  obtained,  and  the  authors 
conclude  that  the  observations  indicate  that  quartz  undergoes  a  change 
of  structure  under  certain  conditions  and  that  in  the  transformed 
condition  it  is  permeable  to  the  volatile  active  substances. 

It  is  pointed  out  that  similar  observations  have  already  been 
recorded  by  Engler  (Abstr.,  1908,  ii,  650).  The  conclusion  is  drawn 
that  the  radiation  and  the  rate  of  transformation  of  the  disintegration 
products  of  radium  as  far  as  radium  C  are  independent  of  the 
temperature  up  to  1500°.  H.  M.  D. 

Chemically  Active  Electrical  Radiation.  A.  RemelA  {B«r., 
dexit.  physikal.  Ges.,  1908,  6,  804 — 807) — The  author  has  observed  that 
a  silver  bromide  plate  is  darkened  slowly  on  exposure  to  boron  nitride. 
The  photo-chemical  action  takes  place  much  more  rapidly  if  the 
nitride  is  heated  in  a  Bunsen  flame.  The  active  rays  pass  through 
paper,  leather,  and  caoutchouc,  but  not  through  metals ;  they  do  not 
give  rise  to  ionisation  effects.  Magnesium  and  lithium  nitride  have 
also  been  found  to  exert  photochemical  action  at  the  ordinary 
temperature,  and  uranium  nitride  is  much  more  active  than  other 
uranium  salts  or  minerals.  H.  M.  D. 

Reaction  Radiation.  H.  W.  Woudstra  {Chem.  Weekhlad,  1908, 
5,  835 — 836). — When  a  photographic  plate  covered  with  an 
aluminium  stencil  V  was  exposed  for  five  minutes  close  to  a  vessel 
containing  10%  calcium  chloride  into  which  10%  sulphuric  acid  was 
allowed  to  flow,  the  letter  could  be  distinctly  seen  on  developing  the 
plate.  Neither  calcium  chloride  nor  sulphuric  acid  alone  produced 
any  result.     With  ferric  chloride  and  potassium  hydroxide,  and  with 
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Stannous  chloride  and  mercuric  chloride  or  mercurous  chloride 
respectively,  the  letter  appeared  light  on  a  dark  ground.  Mercuric 
chloride  and  ferric  chloride  alone  produce  the  same  effect  (compare  Kof 
and  Haehn,  Abstr.,  1907,  ii,  732). 

WiLLEM  P.  JoRissEN  {Ckem.  Weekblad,  1908,  5,  836— 839.— A 
summary  of  other  work  on  the  foregoing  subject.  A.  J.  W. 

Use  of  the  Electroscope  in  Measuring  Activity.  J.  Olie,  jun. 
(Chem.  Weekblad,  1908,  5,  823 — 828.  Compare  Jorissen  and  Ringer, 
Abstr.,  1907,  ii,  422). — The  sources  of  error  incidental  to  the 
electroscopic  method  of  measuring  activity  have  been  investigated, 
uranium  oxide  being  employed.  Neither  the  presence  of  moi>ture  nor 
the  position  of  the  substance  on  the  condenser  plate  influences  the 
time  of  discharge,  but  an  uneven  distribution  of  the  active  substance 
prolongs  the  time.  The  distance  between  the  condenser  plates  for 
distances  between  3  and  5  cms.  has  no  effect.  The  total  quantity  of 
active  substance  present  is  only  of  importance  when  the  layer  is  very 
thin,  the  discharging  action  with  thick  layers  taking  place  at  the 
surface.  Diminution  in  the  surface  area  of  the  active  substance  con- 
siderably prolongs  the  time  of  discharge,  which  depends,  not  only  on 
the  quantity  of  material  present,  but  also  on  its  surface  area. 

WiLLEM  P.  Jorissen  (Chem.  Weekblad,  1908,  5,  828—830.  Compare 
Rutherford  and  Grier,  Abstr.,  1902,  ii,  637;  Jorissen  and  Ringer, 
Abstr.,  1907,  ii,  731  ;  Cameron  and  Ramsay,  Trans.,  1907,  1266  and 
1593;  Curie  and  Gleditsch,  Abstr.,  1908,  ii,  793). — A  comment  on 
die's  paper,  and  a  summary  of  similar  work.  A.  J.  W. 

Electromotive  Force  of  the  Hydrogen-Oxygen  Cell.  J.  N. 
Bronsted  {Zeitsch.  physikal.  Chem.,  1908,65,  84 — 92). — From  observa- 
tions on  the  dissociation  of  water  vapour  at  high  temperatures,  Nernst 
(Abstr.,  1906,  ii,  17;  has  obtained  the  value  1-232  volts  at  17°  for 
the  E.M.F.  of  the  hydrogen-oxygen  cell,  and  this  result  has  been  con- 
firmed by  Lewis  (Abstr,,  1906,  ii,  262)  by  measurements  of  E.M.F. 
and  thermal  dissociation  of  silver  oxide.  The  author  has  re-deter- 
mined the  E  M.F.  of  the  cell  in  question  indirectly  by  a  method 
somewhat  similar  to  that  of  Lewis,  mercuric  oxide  being  used  instead 
of  silver  oxide. 

The  E.M.F.  of  the  cell 

hydrogen  |  sodium  hydroxide  [  mercuric  oxide  |  mercury 
was  determined  at  different  temperatures  with  different  concen- 
trations of  alkali.  From  the  temperature-coeflScient  of  the  E.M.F. 
and  the  E.M.F.  of  the  cell,  the  heat  of  oxidation  of  mercury 
has  been  calculated  as  22*290  cal.,  in  moderate  agreement  with 
the  result  obtained  directly.  It  is  shown  that  the  E.M.F.  of  the 
hydrogen-oxygen  cell  can  be  calculated  from  the  formula  ^  =  0*9290 -H 
^7'/4.1oge76(»/p,  where  0-9290  is  the  potential  of  the  cell  above- 
mentioned  when  dilute  alkali  is  used  as  electrolyte,  and  p  is  the 
dissociation  pressure  of  mercuric  oxide  in  contact  with  mercury,  as  in 
the  cell.  The  value  of  p  at  70°  has  been  calculated  from  the  value  of 
the  heat  of  oxidation  of  mercury  obtained  as  above,  and  the  dissocia- 
tion pressure  of  mercuric  oxide  at  high  temperatures,  determined  by 
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Pelabon.  On  substituting  the  value  of  p  thus  obtained,  in  the  above 
formula,  the  value  obtained  for  the  E.M.F.  of  the  hydrogen-oxjgen 
cell  is  l-238±0-01  volt,  in  excellent  agreement  with  the  values 
obtained  by  Nernst  and  by  Lewis.  G.  S. 


Reduction  of  Cadmium  by  Mercury  and  the  E.M.F.  of 
Cadmium  Amalgams.  George  A.  Hulett  and  Ralph  E.  DeLury 
{J.  Amer.  Chem.  S'oc,  1908,  30,  1805— 1827).— The  work  described 
in  this  paper  was  undertaken  in  order  to  gain  a  knowledge  of  the 
equilibrium  conditions  in  the  t^ystem  mercury,  cadmium  sulphate,  and 
water.  From  the  behaviour  of  standard  cells,  it  weemed  probable  that 
mercury  reduced  cadmium  sulphate  solution  and  formed  a  very  dilute 
amalgam,  an  equivalent  amount  of  mercury  passing  into  solution. 

A  study  of  the  E.M.F.  of  very  dilute  cadmium  amalgams  has  been 
carried  out.  A  difficulty  was  experienced  at  the  outset,  owing  to  the 
ease  with  which  the  cadmium  in  an  amalgam  undergoes  oxidation,  and 
a  method  was  worked  out  for  efficiently  preventing  oxidation  in  the 
preparation  and  manipulation  of  amalgams. 

All  cadmium  amalgams  containing  between  6%  and  13%  of  cadmium 
have  the  same  potential  against  an  electrolyte,  since  at  the  ordinary 
temperature  any  amalgam  in  this  range  is  made  up  of  two  phases,  and 
the  composition  of  the  liquid  depends  only  on  the  temperature.  When 
the  temperature  is  fixed,  there  results  a  constant  reproducible  elec- 
trode, which  renders  it  possible  to  detect  at  once  the  loss  of  ctidmium 
from  the  amalgams  and  to  estimate  its  amount. 

Richards  and  Forbes  (Abstr.,  1907,  ii,  693)  have  found  that  the 
density  is  a  function  of  the  composition  of  cadmium  amalgams  from 
the  pure  metal  to  3%  of  cadmium,  and  it  has  now  been  ascertained 
that  this  is  true  up  to  the  saturated  amalgam,  which  contains  5'57% 
of  cadmium. 

From  a  study  of  the  composition  and  density  of  the  liquid  phase  of 
a  cadmium  amalgam,  saturated  at  25°,  the  following  relation  has  been 
establibhed  :  /)  =  13  540  -  00606  x  p,  with  a  temperature-coefficient  of 
- (0-0024 +  00003^),  where ^  is  the  percentage  of  cadmium  in  the 
amalgam. 

A  method  is  described  for  removing  oxygen  from  a  solution  and 
saturating  the  latter  with  hydrogen,  and  for  effectively  removing  the 
residual  oxygen  from  a  cell  and  its  contents. 

Measurements  have  been  made  of  the  E.M.F.  of  cadmium  amalgams 
at  25°,  extending  from  the  saturated  amalgam  to  a  dilution  of  1  part 
of  cadmium  in  10**  parts  of  mercury,  and  the  results  are  tabulated. 
The  most  trustworthy  value  seems  to  be  0052940  for  the  1  :  1000 
amalgam. 

It  has  been  found  that  any  two  amalgams  from  1  :  100  to  1  :  10' 
show  an  E.M.F.  which  is  in  agreement  with  the  requirements  of  the 
gas  laws,  but  a  deviation  from  these  requirements  has  bt-en  found  for 
amalgams  of  greater  dilution  than  1  :  10''.  This  deviation  is  regarded 
as  evidence  that  the  reduction  of  mercury  by  cadmium  is  a  reversible 
reaction  which  does  not  go  to  completion,  but  that  a  deOnite  equilibrium 
is  established.  E.  G. 
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A  New  Method  of  Calculating  the  Ratio  of  the  [Electric] 
Charge  to  the  Maes  of  the  Molecule  of  Mercury  Vapour. 
Egbert  Fijbstenau  {Physikal.  Zeitsch.,  1908,  9,  849— 851).— On  the 
assumption  that  the  equations  of  Drude  and  Lorentz  for  the  thermal 
and  electrical  conductivities  of  metallic  conductors  can  be  applied  to 
mercury  vapour,  the  author  shows  that  it  is  possible  to  obtain  the  ratio 
ejm  of  the  electrical  charge  to  the  mass  of  the  mercury  molecule. 
According  to  Drude's  equation,  e/w=  9*38  x  10^  whilst  Lorentz's 
equation  gives  7 '62  x  10^  The  former  value  agrees  very  well  with 
the  value  of  the  ratio,  9-53  x  10^,  obtained  by  Wien  for  the  canal  rays 
in  an  atmosphere  of  pure  hydrogen.  H.  M,  D. 

Electrical  Conductivity  of  Magnesium-Lead  Alloys.  N.  J. 
Stepanoff  {Zeitsch.  anorg.  Chem.,  1908,  60,  209—229  *).— The  alloys 
were  fused  under  a  layer  of  potassium  and  lithium  chlorides,  and 
drawn  by  a  pump  into  previously  heated  hard  glass  tubes,  coated 
internally  with  lamp-black.  After  slow  cooling,  the  glass  tube  was 
carefully  broken  away,  leaving  rods  3 — 4  mm.  in  diameter.  This 
method  is  suitable  for  brittle  and  oxidisable  metals. 

The  conductivity  of  each  alloy  was  measured  at  25°  and  at  100°. 
The  results  are  in  accordance  with  the  indications  of  the  freezing-point 
curve  (Kurnakoff  and  Schemtschuschny,  Abstr.,  1908,  ii,  932),  but  the 
formation  of  a  solid  solution,  containing  up  to  4  atomic  %  of  lead,  is 
indicated.  The  compound  MggPb  has  a  conductivity  8'55  times  less 
than  that  of  lead.  C.  H.  D. 

Conductivity  of  Acid  Solutions  in  Presence  of  Salts.  M. 
PoucHON  (Chem.  Zentr.,  1908,  ii,  1005;  from  Le  Radium,  1908,  5, 
167 — 170.  Compare  Abstr.,  1908,  ii,  346). — Similar  results  to  those 
recorded  by  Boizard  [loc.  cit.)  have  been  found  with  phosphoric  acid 
and  its  salts,  namely,  that  the  conductivity  of  the  acid  is  lowered  by 
the  addition  of  its  salts.  Employing  Kohlrausch's  method,  slightly 
modified,  a  decrease  in  conductivity  was  observed  at  the  first  additions 
of  mono-,  di-,  or  tri-potassium  phosphate,  but  on  further  additions  of 
salt  the  conductivity  increased.  This  may  be  explained  by  the  forma- 
tion in  solution  of  the  complex  substance  H3P04,KH2P04,  obtained  in 
the  crystalline  form  by  Staudenmeyer  (Abstr.,  1904,  ii,  137). 

J.  V.  E. 

Electrical  Conductivity  of  Salts  and  Mixtures  of  Salts. 
Alfred  Benrath  {Zeitsch.  physikal.  Chem.,  1908,  64,  693 — 706). — The 
electrical  conductivity  of  the  solid  nitrates  of  potassium,  sodium,  and 
silver  has  been  determined  at  a  series  of  temperatures  up  to  the 
respective  melting  points,  and  the  conductivity  of  the  solid  binary 
systems  KNOg-NaNOg  and  NaNOg-AgNOg  has  also  been  measured 
at  different  temperatures.  The  solid  salts  were  strongly  compressed 
into  small  cylinders,  the  ends  of  the  cylinders  covered  with  a  thin  layer 
of  graphite,  and  connexion  made  with  the  circuit  by  means  of  platinum 
disks  pressed  firmly  against  the  ends.  The  resistances  were  measured 
by  Kohlrausch's  method.  Special  precautions  were  taken  to  exclude 
the  effect  of  adsorbed  moisture. 

*  and/,  liuss.  Phys.  Chem.  Soc,  1908   40   1448—1467. 
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There  is  an  enormous  dimiDution  in  the  resistance  of  all  three  salts 
when  the  melting  point  is  reached,  the  resistance  of  the  crystalline  salt 
being  more  than  10,000  times  as  great  as  that  of  the  fused  salt  in  each 
case.  The  sudden  change  in  conductivity  may  therefore  be  made  use 
of  for  determining  melting  points.  The  relation  between  the  specific 
conductivity,  k,  of  the  solid  salt  and  the  temperature,  t,  is  given  by  the 
equation  log  K  =  a  +  bt,  where  a  and  b  are  constants. 

The  melting-point  curves  for  the  binary  systems  KNOj-NaNOj 
and  AgNOj-NaNOg,  determined  by  the  above  method,  are  in  fair 
agreement  with  those  determined  in  the  usual  way.  Further,  the 
isothermals  for  the  binary  systems,  obtained  by  plotting  the  composition 
as  abscissse  iigainst  the  conductivity  as  ordinates,  have  been  determined 
at  180°,  190°,  and,  for  the  system  NaNOj-KNOg,  also  at  200°  and 
210°.  For  the  latter  system,  the  isothermals  rise  rapidly  from  the 
points  representing  the  conductivity  of  the  pure  salts,  but  there  is  an 
intermediate  part  which  alters  in  a  linear  manner  with  coDcentration. 
It  may  be  anticipated  that  the  rising  parts  of  the  curve  correspond 
with  mixed  crystals,  and  the  linear  part  with  the  presence  of  two  noo- 
tiiiscible  components,  which  do  not  enter  into  chemical  combination. 
The  above  observations  may  therefore  be  used  to  determine  the  limits 
within  which  mixed  cry.stals  are  formed,  and  the  results  agree  fairly 
well  with  those  obtained  by  the  usual  methods.  The  results  for  the 
system  AgNOj-NaNOj  are  similar,  but  less  regular.  The  results 
therefore  indicate  that  the  conductivity  of  mixed  crystals  of  salts  is 
greater  than  that  of  the  components,  the  converse  of  the  behaviour  of 
metals.  G.  S. 

Abnormal  Course  of  Curves,  showing  the  Change  of  Mole- 
cular Conductivity  with  the  Concentration.  Wladimir  A. 
Plotnikofk  (/.  Buss.  I'hys.  Chem.  Hoc.,  1908,  40,  1243—1247).— 
According  to  Steele,  Mcintosh,  and  Archibald  (Abstr.,  1905,  ii,  222  ; 
1907,  ii,  52G),  abnormal  diminution  of  electrical  conductivity  of 
nou-aqueous  solutions  on  dilution  may  be  explained  by  assuming  that 
the  electrolyte  consists  of  a  complex  formed  of  n  (2  or  3)  mols. 
of  the  solute  with  tn  mols.  of  ttie  solvent.  On  the  basis  of  this 
hypothesis,  they  show  that  a;  r"  =  a  A",  where  x  represents  the  specific 
conductivity,  Fthe  dilution,  a  the  degree  of  the  dissociation  of  the 
electrolyte,  and  K  a  constant.  From  the  numbers  given  by  these 
authors  for  the  conductivities  of  solutions  of  potassium  iodide  in 
amylamine,  the  author  shows  that  xK"  only  ceases  to  exhibit  a 
maximum  when  ?i  =  6.  The  above  hypothesis  is  rendered  improbable 
by  the  large  number  of  hydrates  known,  and  by  the  fact,  generally 
accepted,  that  ionisation  in  aqueous  solution  is  always  accompanied 
by  hydration.  This  hypothesis  is  also  quite  incapable  of  explaining 
the  results  of  Franklin  and  Gibbs  (Abstr.,  1907,  ii,  840),  who  found 
that,  for  solutions  of  silver  nitrate  in  methylamine,  the  molecular 
conductivity  at  first  increases  with  the  dilution,  then  decreases,  and 
afterwards  increases  again.  T.  H.  P. 

Limiting  Conductivity  and  Degree  of  Ionisation  of  Alcoholic 
Solutions.  Benjamin  B.  Turner  {A7ner.  Chem.  J.,  1908,  40, 
558 — 574). — Determinations   have    been   made    of    the  conductivity 
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of  alcoholic  solutions  up  to  dilutions  of  20,000  to  50,000  litres.  The 
precautions  to  be  observed  in  such  work  have  been  carefully  studied. 
It  has  been  found  that  when  alcohol  of  very  low  conductivity  is 
placed  in  new  glass  vessels  which  have  been  cleaned  and  dried  in ,  the 
usual  way,  an  error  is  introduced  which  leads  to  inconsistent  results 
at  high  dilutions.  It  appears  that  in  drying,  either  the  surface 
of  the  glass  becomes  loosened  or  the  solvent  action  of  the  drops 
of  water  on  the  glass  at  the  high  temperature  used  is  sufficient  to 
increase  greatly  the  conductivity  of  the  alcohol  which  is  afterwards 
put  into  the  vessel. 

The  conductivity  of  alcoholic  solutions  of  potassium  iodide  between 
0°  and  78°  has  been  measured,  and  it  has  been  found  that  the 
molecular  conductivity  reaches  a  maximum  of  48'5±0o  reciprocal 
ohms  at  25°  at  about  20,000  litres  dilution.  A  similar  maximum 
appears  to  exist  at  all  temperatures.  The  ionisation  constants  have 
been  calculated  for  all  the  concentrations  and  temperatures.  The 
temperature-coefficients  increase  with  the  temperature,  and  most 
markedly  in  the  case  of  very  dilute  solutions.  At  any  given  tem- 
perature, the  temperature-coefficient  increases  with  the  dilution.  The 
ionisation  decreases  as  the  temperature  rises.  A  O'liV  solution  is  dis- 
sociated to  the  extent  of  49%  at  0°,  46%  at  25°,  and  about  35%  at 
the  b.  p.  The  temperature-coefficient  for  pure  alcohol  is  much  less 
than  for  alcohol  of  conductivity  0*3  x  10"^,  and  may  even  be  negative. 

Measurements  have  also  been  made  with  lithium  chloride  and 
bromide,  but  the  results  are  regarded  as  less  accurate  than  those 
obtained  with  potassium  iodide. 

The  values  for  the  conductivity  of  alcoholic  solutions  of  potassium 
iodide  agree  fairly  closely  with  those  obtained  by  Dutoit  and 
Rappeport  (Abstr.,  1908,  ii,  924).  E.  G. 

Electrical  Conductivity  of  Solutions  of  Compounds  of 
Dim ethylpy rone  with  Tribromoacetic  Acid  in  Ethyl  Bromide. 
Wladimir  a.  Plotnikofp  {J.  Rus8.  Phys.  Chem.  Soc,  1908,  40, 
1238—1243.  Compare  Abstr.,  1908,  i,  281).— The  electrical  con- 
ductivity of  a  solution  of  a  mixture  of  dimethylpyrone  and  tribromo- 
acetic acid  in  ethyl  bromide  gradually  diminishes,  owing  to  the 
decomposition  of  the  compound  formed  by  the  two  solutes.  This 
decomposition,  which  is  rendered  evident  by  the  solution  becoming 
brownish-green,  is,  however,  sufficiently  slow  to  allow  of  comparable 
numbers  being  obtained  by  measurements  made  immediately  the 
solutions  are  prepared. 

The  molecular  proportions  of  dimethylpyrone  and  tribromoacetic 
acid  in  the  solutions  examined  were  1:1,  1:2,  2:1,  and  1  : 3.  The 
conductivity  of  the  compound  C7Hg02,2CBrg'C02H  in  ethyl  bromide 
is  considerably  less  than  that  of  the  analogous  compound 

C7H802,2CCl3-C02H 
(compare  Abstr.,  1905,  ii,  433),  but  the  curves  connecting  conductivity 
and  concentration  are  perfectly  similar  in  the  two  cases.  The 
conductivity  of  the  compound  C7H802,2CBr3*C02H  is  considerably 
greater  than  that  of  the  compound  C7Hg02,CBr3'C02H,  whilst  that 
of  the  compound  2C-Hg02,CBr3*C02H  is  extremely  small.     Addition 
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of  a  greater  proportion  of  tribromoacetic  acid  than  corresponds  with  the 
compound  CyHgOg.SCBrg'COgH  causes  a  diminution  of  the  con- 
ductivity, which,  for  CyHgOg.SCBrj'COjH,  lies  between  the  con- 
ductivities of  C7H80j,CBr3«C02H  and  C7H80o,2CBr3'C02H. 

T.  H.  P. 

Oxide  Theory  of  the  Oxygen  Electrode.  Richard  Lorenz 
{Zeitsch.  EUktrochem.,  1908,  14,  781 — 783). — After  referring  to  his 
previous  work  (Abstr.,  1906,  ii,  825),  the  author  states  that  he  has 
been  observing  the  discharge  curves  of  polarised  electrodes,  using  a 
galvauometer  in  series  with  a  very  large  resistance,  so  as  to  obtain 
a  slow  discbarge.  The  E.M.F.  at  which  the  discharge  occurs 
corresponds  with  some  change  at  the  electrode,  and  it  is  not  com- 
plicated by  E.M.F.'b  due  to  changes  of  concentration  in  the  electrolyte. 

T.  E. 

Calorimetric  Determination  of  Heat  Development  at 
Electrodes.  P.  Beauer  (^Zeitsch.  phyaikaU.  CUm.,  1908,  65, 
111 — 120), — The  heat  developed  at  the  electrodes  of  the  cell 

Cu  I  CuSO^iV^/1 1  CuSO^.V/1 1  Cu 
when  a  current  is  sent  through  it  has  been  determined  directly,  and 
the  same  factor  has  also  been  calculated  indirectly  from  the  magnitude 
of  the  temperature-coefficient  of  the  same  cell,  which  has  been  care- 
fully re-determined. 

The  direct  determination  of  the  heat  set  free  at  the  electrodes  was 
made  as  follows.  A  small  glass  calorimeter,  the  bottom  of  which 
was  a  porous  plate,  and  tilled  with  y/l  copper  sulphate  solution, 
was  immersed  nearly  to  the  rim  in  a  wider  vessel,  also  containing 
N/\  copper  sulphate.  Both  compartments  were  provided  with 
stirrers  and  thermometers,  and  in  each  a  copper  electrode  was  placed. 
The  contents  of  the  inner  vessel  were  then  cooled  slightly,  and  a  current 
of  0*5  ampere  passed  through  the  cell  for  sixteen  minutes,  the 
thermometers  being  read  at  intervals.  The  heat  developed  in  the  calori- 
meter, refei'red  to  F-  96,540  coulombs,  is  represented  for  the  anode 
compartment  by  the  expression  Q  +  Fir  -  j,  and  for  the  cathode  com- 
partment by  the  expression  Q-Fir+j,  where  Q  is  the  Joule  heat 
developed,  w  is  the  E.M.F.  at  the  junction  electrode/solution,  and  j  the 
heat  of  ionisation  of  copper  ;  hence,  from  the  observed  data,  the  value 
of  Frr+j  for  1  gram-equivalent  of  copper  is  4464  cal.,  or  for  a  gram- 
atom  of  copper,  8930  cal. 

The  temperature-coefficient  of  the  same  cell  was  also  determined  by 
measuring  by  the  compensation  method  the  E.M.F.  between  two 
similar  cells  differing  in  temperature  by  a  few  degrees  ;  the  value 
obtained  was  00006i^  volt  per  degree,  about  10%  higher  than  Bouty's 
value  (J.  Phijs.,  [i],  9,  229  ;  [ii],  1,  267).  From  this  result,  the  heat 
developed,  W,  at  the  electrodes  was  calculated  by  the  usual  formula  : 
W=nF2\dir/dT ;  the  value  obtained  was  9320  cal.,  in  fair  agreement 
with  the  above  value.  From  the  last-mentioned  result,  it  is  calculated 
that  the  heat  of  ionisation  of  copper  is  18,800  cal.,  as  compared  with 
17,500  cal.  calculated  by  Ostwald.  G.  S. 
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Thermo-electric  Forces  in  Electrolytes.  Emil  Podszus  {Ann. 
Physik,  1908,  [iv],  27,  859— 889).— The  thermo-electric  differences  of 
potential  resulting  from  the  juxtaposition  of  a  cold  and  a  hot  pair 
of  dilution  solutions  of  different  electrolytes  have  been  measured.  It 
is  found  that  the  thermo-electric  potential  is  proportional  to  the 
difference  of  temperature,  and  for  a  given  pair  of  electrolytes  is 
almost  independent  of  the  concentration  of  the  solutions.  When 
different  salts  are  combined  with  the  corresponding  acid  to  form  a 
pair,  it  is  found  that  the  order  in  which  the  cations  succeed  one 
another,  when  arranged  in  the  order  of  the  thermo-electric  difference 
of  "potential,  is  independent  of  the  anion  with  which  they  are 
associated.  For  the  electrolytes  examined,  the  order  is  lithium, 
ammonium,  sodium,  potassium,  magnesium,  copper,  barium,  and  iron 
(ferric).  A  similar  relationship  is  found  in  the  case  of  the  anions, 
the  order  being  sulphate,  chloride,  iodide. 

In  general,  the  direction  of  the  current  due  to  the  thermo-electric 
force  is  from  the  cold  to  the  hot  pair  of  solutions.  H.  M.  D. 

Magnetic  [Susceptibilities]  of  the  Rare  Earths.  Stefan 
Meyer  (Monatsh.,  1908,  29,  1017—1022). — The  author  has  compared 
the  magnetic  susceptibilities  of  the  oxides  of  the  two  elements  into 
which  von  Welsbach  claims  to  have  resolved  ytterbium.  Referred  to 
one  gram-atom,  the  magnetic  susceptibility  of  aldebaranium  is  9'15,  and 
that  of  cassiopeium,  1'9.  The  difference  between  the  two  values 
corresponds  with  the  much  greater  number  of  lines  in  the  spectrum  of 
the  former  element. 

The  spectra  of  holmium  and  dysprosium  and  the  magnetic  suscepti- 
bilities of  the  coi'responding  oxides  are  compared,  and  the  conclusion 
is  drawn  that  a  strongly  magnetic  element  having  a  large  number  of 
lines  in  its  spectrum  is  present  with  dysprosium  in  holmium. 

H.  M.  D. 

Magnetic  Properties  of  the  Alloys  of  Ferromagnetic 
Metals.  GusTAV  Tammann  {Zeitsch.  physikal.  Chem.,  1908,  65, 
73 — 83). — Some  general  rules  are  given  for  the  magnetic  behaviour  of 
alloys  containing  iron,  cobalt,  and  nickel.  The  experimental  data  are 
mainly  taken  from  papers  by  the  author  and  his  co-workers  published 
during  the  last  three  years. 

Apparently  without  exception,  mixed  crystals  in  which  a  ferro- 
magnetic metal  acts  as  solvent  are  magnetic,  but  similar  crystals  in 
which  the  non-magnetic  metal  acts  as  solvent,  that  is,  is  present  in 
much  the  greater  proportion,  are  non-magnetic.  Chemical  compounds 
containing  iron,  cobalt,  and  nickel  are  practically  non-magnetic. 

The  temperatures  at  which  the  magnetic  properties  disappear  on 
heating  are  only  altered  by  the  addition  of  other  substances  when  the 
latter  are  soluble  in  the  non-magnetic  form.  Th6  effect  of  other  sub- 
stances on  the  traijsition  temperature  is  usually  to  lower  it.  Yan't 
Hoff  has  shown  that  (1)  when  the  metal  separates  in  the  pure  state  at 
the  transition  temperature,  and  (2)  when  the  work  done  in  separating 
the  pure  metal  from  the  mixed  crystal  can  be  calculated  from  the  laws 
of  osmotic  pressure,  the  influence  of  foreign  metals  on  the  transition 
temperature  of  the  ferromagnetic  metal  can  be  calculated  by  the  formula 
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(the  same  as  that  for  the  freezing-point  depression)  dT=0  02T^/W, 
where  W  is  the  latent  heat  of  fusion  of  the  latter  metal.  The 
author  shows  from  the  available  data  that  the  experimental  values  of 
(IT Bind  those  calculat»-d  fiom  the  above  formula  are  very  heldom  in 
agreement,  from  which  the  conclusion  is  drawn  that  neither  of  the 
ansumptious  on  which  van't  HofE's  formula  are  based  are  necessarily 
valid.  G.  S. 

Hydration  of  Ions  Calculated  from  Transference  Numbers 
and  Electromotive  Forces.  B.  Keinholjd  {ZtiUck.  EUktrochem., 
1908,  14,  765 — 766). — If  the  anion  and  cation  of  an  electrolyte 
carry  different  numbers  of  molecules  of  water  with  them,  the  changes 
of  concentration  at  the  electrodes  are  partly  due  to  this  and  partly  to 
the  different  mobilities  of  the  ions.  If  the  real  mobilities  are  known, 
it  is  possible  to  calculate  the  difference  in  the  degree  of  hydration  of 
the  ions  either  from  direct  determinations  of  the  transference  numbers 
or  from  the  E.M.F.  of  a  concentration  element.  T.  K 

Decomposition  of  Complex  Ions.  Wladimik  A.  Plotnikoff  (/. 
Ruas.  Phy».  Chem.  Soc,  1908,  40,  1247— 1257).— The  mutual  action  of 
the  components  of  complex  ions  serves  to  explain  syntheses  in  presence 
of  aluiuinium  chloride  or  bromide,  the  catalytic  properties  and  tendency 
to  react  of  this  salt  standing  in  close  relation  to  the  propensity  of  the 
aluminium  atom  to  form  complex  ions.  In  the  majority  of  instances, 
the  products  of  the  reaction  are  electrolytes,  and  the  whole  course  of  the 
reaction  can  be  explained  by  the  formation  of  these  complex  ions. 
This  view  is  supported  by  the  electrochemical  properties  of  the 
compounds  of  aluminium  bromide  with  ether  (Abstr.,  1907,  i,  580), 
and  explains  the  decomposition  of  this  complex  compound  on  dry 
distillation.  The  electrochemical  properties  of  the  compounds  formed 
by  aluminium  bromide,  bromine,  and  carbon  disulphide,  and  of  the 
compounds  of  dimethylpyrone  with  trichloroacetic  acid  (compare 
Abstr.,  1905,  ii,  433)  and  tribromoacetic  acid  (compare  this  vol.,  ii, 
14),  are  discussed  in  relation  to  the  views  of  Hantzttch  (Abstr.,  1908, 
ii,  14). 

The  mechanism  of  the  decomposition  of  the  compounds  of  aluminium 
bromide  with  toluene  and  benzene  by  electrolysis  (compare  Abstr., 
1908,  i,  407)  is  discussed.  T.  H.  P. 

Ratio  of  the  Specific  Heats  of  Gases  and  its  Dependence  on 
the  Temperature.  Robert  FObstknau  {Ann  Fhysik,  1908,  [iv],  27, 
735 — 772*). — The  author  has  investigated  the  variation  of  the  ratio 
of  the  specific  heats  with  the  temperature  for  several  gases  by  measure- 
ments of  the  wave-lengths  of  sound  according  to  the  resonance  method. 
Two  exactly  similar  pieces  of  apparatus  were  used  in  the  experiments, 
one  of  these  being  used  for  the  examination  of  the  gases  at  higher 
temperatures,  the  other  for  a  comparative  measurement  at  the  ordinary 
temperature.  By  this  means  it  was  possible  to  eliminate  errors  which 
would  result  from  a  gradual  alteration  in  the  pitch  of  the  source 
of  sound. 

The  experimental  results  indicate  that  between  0°  and  500°  the 
*  and  Bir.  Deut.  phyaikal.  Ges.,  1908,  6,  968—979. 

VOL.  xcvi.  ii.  2 


18  ABSTRACTS   OF   CHEMICAL  PAPERS. 

ratio  of  the  specific  heats  of  air  is  constant  within  1%.  For  carbon 
dioxide  and  sulphur  dioxide,  the  values  of  the  ratio  are  respectively 
3"5%  and  4*8%  less  at  500°  than  at  0°,  For  a  rise  of  temperature 
from  0°  to  300°,  the  ratio  in  the  case  of  ethyl  chloride  diminishes  to  the 
extent  of  3 '4%. 

From  Regnault's  determinations  of  the  specific  heat  of  carbon 
dioxide  at  constant  pressure  between  0°  and  200°,  and  the  corre- 
sponding values  obtained  by  the  author  for  the  ratio  of  the  specific 
heats,  the  following  values  are  obtained  for  the  specific  heat  at 
constant  volume:  0°,  0'1436  ;  100°,  0-1654;  200°,  0-1856.  For  this 
range  of  temperature,  the  value  of  c»  increases  to  the  extent  of  29%. 

H.  M.  D. 

Condition  of  Substances  in  Absolute  Sulphuric  Acid.  III. 
Arthur  Hantzsch  [Zeitsch.  physikal.  Chem.,  1908,  65,  41 — 60. 
Compare  Abstr.,  1908,  ii,  14,  462). — The  statement  in  the  previous 
paper,  that  substances  which  dissolve  in  absolute  sulphuric  acid  as 
hydrogen  sulphates  give  values  for  the  molecular  weight  rather 
less  than  two-thirds,  but  always  more  than  half,  the  theoretical  value, 
and  that  the  apparent  molecular  weights  are  practically  independent 
of  the  dilution,  is  confirmed  by  further  experiments.  In  some  cases, 
however,  such  as  acridine,  the  values  in  the  most  dilute  solutions  are 
much  higher.  Acetonitrile  and  certain  other  acid  nitriles,  as  well  as 
benzil  and  benzophenone,  also  give  about  two-thirds  of  the  theoretical 
depression,  and  are  dissolved  as  hydrogen  sulphate ;  the  alcohols, 
however,  only  give  about  one-third  of  the  theoretical  depression,  being 
changed  by  the  solvent  to  alkylsulphuric  acids  and  water. 

As  regards  nitro-compounds,  di-  and  tri-nitrobenzene  and  nitro- 
methane  give  the  theoretical  depression,  but  ^-nitrotoluene  causes 
considerably  less  than  the  theoretical  depression. 

Weak  acids,  the  affinity  constants  of  which  can  be  readily 
determined,  behave  cryoscopically  like  water  or  ammonia,  and  are 
therefore  present  in  solution  as  acylhydronium  salts,  formed  according 
to  the  equation  :  AcOH  +  HSO^H  =  AcOHg'SO^H.  Moderately  strong 
acids,  such  as  trichloroacetic,  oxalic,  and  picric  acids,  give  the 
theoretical  depression,  and  are  probably  present  as  such  in  solution. 
The  strongest  acids,  on  the  other  hand,  give  less  than  the  theoretical 
depression,  and  form  conducting  solutions  with  sulphuric  acid  ;  the 
ions  are  probably  produced  by  dissociation  of  complex  compounds 
of  solute  and  solvent.  The  dissociation  of  the  sulphonic  acids 
increases  in  the  order  :  benzenesulphonic  acid,  jsj-toluenesulphonic  acid, 
azobenzenesulphonic  acid ;  the  latter  is  apparently  about  one-third 
ionised.  Phosphorous  and  metaphosphoric  acids  behave  as  if  split  up 
into  two  ions,  whilst  nitric  acid  gives  about  four  times  the  theoretical 
depression,  and  the  solution  probably  contains  a  highly  ionised 
complex  acid.  G.  S. 

Fused  Salt  Hydrates  as  Solvents  for  Freezing-point 
Determinations.  Gr.  Cock  {Zeitsch.  anorg.  Chem.,  1908,  60, 
191— 192).— Morgan  and  Benson  (Abstr.,  1907,  ii,  747)  have 
determined  the  lowering  of  freezing  point  produced  by  the  addition  of 
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water  to  fused  salts,  and  hence  calculated  the  molecular  weight  of 
water ;  in  the  case  of  calcium  chloride  hexahydrate  as  solvent,  the 
results  approximated  to  the  theoretical  value,  18.  The  present 
author's  experimental  results  are  in  approximate  agreement  with 
those  of  Morgan  and  Benson,  but  the  calculations  of  the  latter 
observers  are  erroneous  ;  the  value  for  the  molecular  weight  of  water 
in  fused  calcium  chloride  hexahydrate  is  over  200  in  4%  solution. 
Fused  salt  hydrates  are  therefore  not  suitable  solvents  for  deter- 
mining the  molecular  weight  of  other  hydrates  by  the  freezing-point 
method.  G.  S. 

cT/clo'H.exa.ne  as  a  Cryoscopic  Solvent.  Luigi  Mascabelli 
(Atti  R.  Accad.  Lincei,  1908,  [v],  17,  ii,  494—498.  Compare  Abstr., 
1907,  ii,  602). — The  author  has  invastigated  the  cryoscopic  behaviour 
of  a  number  of  compounds  of  various  types  dissolved  in  c^c^hexane, 
with  the  following  results. 

Normal  behaviour  is  exhibited  by  methylacetanilide  in  low  concen- 
trations, and  also  by  ;9-dichlorobenzene  and  s-tribromophenol,  the  last- 
named  being  the  only  hydroxy-compound  of  those  examined  which 
does  not  show  an  abnormally  high  molecular  weight  in  cyc/ohexane. 

The  following  compounds  all  produce  abnormally  low  depressions  of 
the  freezing  point  of  cyc/ohexane  :  tert.-  and  active  amyl  alcohols,  sec- 
ond tso-butyl  alcohols,  menthol,  and  borneol ;  camphoroxime,  carvon- 
oxime,  and  acetophenoneoxime ;  o-,  m-  and  /j-cresola,  thymol,  and 
phenol ;  acetone,  methyl  ethyl  ketone,  acetylacetone,  ethyl  aceto- 
acetate,  acetophenone,  benzophenone,  2-methylcyc^ohexanone,  and 
4-methylc7/c^ohexanone ;  acetic  and  benzoic  acids ;  nitrobenzene, 
0-,  m-  and  p-nitrotoluenes,  nitromethane,  and  nitroethane. 

The  author  regards  the  abnormal  behaviour  of  ketones  as  due  to 
association,  partly  of  the  enolic  form  and  partly  of  the  ketonic  form, 

R'CO'E.,   to  the  complex,    CR2'*C(C^^R2.    which   is   similar   to   the 

associated  molecules,  0*C[pp)^rj(^0,  formed  by  the  carboxylic  acids, 

R-COoH. 

Ebullioscopic  measurements  of  solutions  of  naphthalene,  benzil, 
diphenyl,  and  phenyl  benzoate  in  cyc/ohexane  give  the  mean  value 
27"53  for  the  molecular  elevation  of  this  solvent.  T.  H.  P. 

Dependence  of  the  Melting  Point  of  a  Solid  Substance  on 
its  Surface  Energy.  P.  Pawloff  {Zeilsch.  physikcd.  Chem.,  1908, 
65,  1 — 35). — It  has  been  shown  by  Ostwald  and  others  that  the 
solubility  of  a  solid  is  the  greater  the  more  finely  divided  it  is,  and 
the  author  new  shows,  mainly  from  experiments  with  salol,  that  the 
more  finely  divided  a  solid  is,  the  lower  is  its  melting  point. 

The  statement  in  question  was  proved  by  three  different  methods  : 
(1)  Salol,  powdered  to  different  degrees  of  fineness,  was  spread  out  on 
a  thin  glass  plate,  heated  at  definite,  gradually  increasing  tempera- 
tures for  short  periods,  and  then  examined  under  the  microscope. 
The  size  of  the  largest  drops  was  determined  with  a  micrometer  eye- 
piece, and  this  was  taken  as  a  measure  of  the  fusibility  of  the  particles. 

2—2 
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Particles  of  commercial  (impure)  salol  of  diameter  8  fi  (/x.  =  0*001  mm.) 
fuse  at  a  temperature  3'5°  lower  than  those  of  diameter  32  fx.  When 
recrystallised  once  from  methyl  alcohol,  however,  particles  of  6 — 40  /x 
in  diameter  melt  within  limits  of  temperature  of  1'5°.  (2)  Salol  was 
heated  at  definite  intervals  of  temperature,  as  in  the  previous  experi- 
ments, and  observations  made  of  the  size  of  the  smallest  particles,  the 
edges  of  which  were  not  altered  in  appearance  by  this  process.  It 
was  found  that  for  a  fairly  pure  (high  melting)  specimen  of  com- 
mercial salol,  particles  of  size  7  fi  fused  1*1°  lower  than  those  of  40  fx. 
Particles  of  twice  recrystallised  salol,  however,  of  diameters  2 — 40  fi 
fused  within  1'1°.  (3)  When  a  finely-powdered  solid  in  a  thin-walled 
test-tube  is  placed  in  a  thermostat,  the  temperature  of  which  is 
gradually  raised,  a  mist  ultimately  appears  on  the  wall  of  the  tube, 
and  the  appearance  of  this  mist  coincides  with  the  melting  point  of 
tlie  smallest  particles  of  the  substance.  In  this  way  it  has  been 
shown  that  a  powder  composed  of  particles  less  than  2  fx  melts  in  the 
case  of  salol  7°,  in  the  case  of  antipyrine  5 — 7°,  and  in  the  case  of 
phenacetin  4°,  lower  than  particles  of  diameter  0'5  —  2*0  mm. 

The  lowest  attainable  temperature  in  the  region  of  fusion  is  deter- 
mined by  the  melting  point  of  the  crystalline  germ  of  maximum 
surface,  and  larger  solid  particles  above  this  temperature  may  be 
regarded  as  superheated.  Similarly,  the  supercooling  of  liquids  is  a 
general  phenomenon  ;  a  liquid  supercooled  to  a  definite  extent  is  in 
equilibrium  with  solid  particles  of  a  definite  size,  larger  particles  cause 
crystallisation,  smaller  particles  dissolve.  The  limit  of  supercooling 
is  that  temperature  below  which  the  crystalline  germ  can  arise  of 
itself  in  the  interior  of  the  liquid.  G.  S. 

Measurement  of  Very  Low  Temperatures.  XXI.  Stand- 
ardisation of  Temperatures  by  means  of  Boiling  Points  of 
Pure  Substances.  Determination  of  the  Vapour  Pressure 
of  Oxygen  at  Three  Temperatures.  H.  Kamerlingh  Onnes 
and  0.  Bbaak  {Proc.  K.  Akad.  Wetensch.  Amsterdam,  1908,  11, 
333 — 341). — The  points  of  a  temperature  scale  fixed  by  means  of  the 
b.  p.'s  of  pure  substances  have  the  advantage  over  those  fixed  with 
resistance  thermometers  and  thermo-elements  in  that  they  facilitate 
comparison  of  thermometers  in  different  laboratories,  and  do  not 
depend  on  the  durability  of  special  apparatus.  The  b.  p.  of  oxygen 
under  a  pressure  of  760  mm.,  516'19  mm.,  and  366*24  mm.  at  sea- 
level,  and  45°  northern  latitude,  was  found  to  be  respectively 
-  182-986°,  -  186-542°,  and  189-44-2°  on  the  absolute  scale  (compare 
Travers,  Senter,  and  Jaquerod,  Abstr.,  1903,  ii,  9  ;  Grunmach,  Abstr., 
1906,  ii,  655).  W.  H.  G. 

Determination  of  Boiling  Points  of  Very  Small  Quantities 
of  Liquids.  L.  O'Dowd  and  F.  Mollwo  Peekin  {Trans.  Faraday 
Soc,  1908,  4,  95 — 98). — The  liquid  is  heated  in  a  small  test-tube  in 
a  sulphuric  acid  bath.  A  small  capillary  tube,  sealed  at  one  end, 
is  placed  in  the  liquid  with  the  open  end  downward.  The  whole  is 
heated  until  bubbles  are  given  off  freely  from  the  capillary,  and  the 
outer  liquid  is  then  slowly  cooled.  The  temperature  at  which 
bubbles  just  cease  to  be  given  off  is  the  boiling  point.  0.  H.  D. 
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New  Method  for  Determining  Vapour  Densities.  IV. 
Philip  Blackman  {Ber.,  1908,  41,  4141 — 4144.  Compare  Abstr., 
1908,  ii,  564). — The  author  describes  three  forms  of  an  apparatus 
which  is  practically  a  modiBcation  of  the  well-known  Hofmann 
a{)paratus.  A  formula  for  the  calculation  of  the  vapour  density  and 
a  table  of  results  are  given.  C.  S. 

Influence  of  Dissociation  on  the  Vapour  Pressure  of  Solids. 
Andreas  8mits  and  F.  E.  C.  Scueffer  (Zeituch.  physikal.  Ch«in.,  1908, 
65,  70 — 72). — It  has  been  found  by  Ramsay  and  Young  {Fhil.  Trans., 
1886,  177,  71)  that  the  vapour  pressure  of  acetaldehyde-ammonia  is 
different  when  determined  by  a  static  and  by  a  dynamic  method.  If, 
as  seems  probable,  this  is  due  to  the  slow  attainment  of  equilibrium, 
there  is  here  an  example  of  a  different  pressure-temperature  curve  for  a 
dis.sociated  and  a  practically  undissociated  vapour.  On  the  other  hand, 
the  pressure-temperature  curves  for  di8.«03iated  and  undissociated 
ammonium  chloride  coincide,  and  the  authors  intend  to  investigate 
cases  of  the  first  type  in  order  to  throw  light  on  the  nature  of  the 
latter  phenomenon.  0.  S. 

Vaporisation.  III.  Hanns  von  JOptneb  {Zettsch.  physikal.  Chem., 
1908,  64,  709—726.  Compare  Abstr.,  1908,  ii,  810).— Starting  with 
the  well-known  expressions  for  the  values  of  the  critical  constants, 
pk,  Vk,  and  Tfc,  in  terms  of  a,  h,  R,  and  T,  derived  from  van  der  Waals' 
equation  (with  certain  modifications),  a  number  of  other  relationships 
between  these  factors  are  deduced,  and  are  employed  more  particularly 
to  calculate  the  molecular  association  and  the  internal  pressure  at  the 
critical  point  for  a  large  number  of  substances. 

If  there  is  molecular  association  at  the  critical  point,  there  will  not 
simply  be  1  mol.  in  the  volume  vje  (as  there  is  in  the  gaseous  volume 
V  under  ideal  conditions),  but  n  mols.,  where  1/n  is  the  degree  of 
association;  hence  the  general  equation  {p  -J-  ■7r)(t>  —  6)  =  RT,  where 
IT  is  the  internal  pressure,  becomes  :  {p  -f-  ir)(t)  —  6)  =  nRT.  The 
value  of  n  has  been  calculated  for  a  large  number  of  substances 
by  different  methods  based  on  the  relationships  referred  to  above,  but 
the  agreement  is  only  moderate,  partly  owing  to  the  uncertainty 
in  the  critical  data.  As  a  mean  of  the  results,  n  =  0'6918  ;  in  other 
words,  the  molecular  complexity  of  gases  under  critical  conditions 
is,  in  general,  about  15  times  the  value  under  ideal  conditions. 

Further,  the  value  of  irk,  the  internal  pressure  at  the  critical  point, 
is  calculated  for  a  number  of  monatomic,  diatomic,  triatomic,  and  also 
more  complicated  substances.  As  a  rule,  Ok  and  hk  increase  regularly 
with  the  molecular  weight,  Uk  for  water  being  an  exception,  but  for 
simple  compounds  containing  the  same  number  of  atoms,  pk  and  ir^  do 
not,  as  a  rule,  alter  greatly  with  the  molecular  weight.  In  complex 
molecules,  however  (as  shown  in  homologous  series),  pk  and  rrk  diminish 
with  increasing  molecular  weight.  It  is  also  shown  that  tto,  the 
internal  pressure  at  the  absolute  zero,  =  48/>jfc,  and  the  limiting  value  of 
TTo  in  atmospheres  for  a  number  of  substances  is  given. 

Finally,  certain  relations  between  the  latent  heat  of  vaporisation 
and  the  internal  pressure  are  deduced.  G.  S. 
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Binary  Mixtures  and  Concentrated  Solutions.  Friedkich 
DoLEZALEK  {Zeitsch.  physikal.  Chem.,  1908,  64,  727 — 747). — As  is  well 
known,  the  total  vapour-pressure  curve  of  binary  mixtures  belongs  to 
one  of  three  types  :  it  may  be  a  straight  line,  or  may  be  concave  or 
convex  with  regard  to  the  axis  of  composition.  It  is  now  shown  that 
the  regular  form  of  the  curve  is  a  straight  line,  and  that  the  apparent 
exceptions  occur  (1)  when  one  or  both  of  the  components  is  complex, 
the  curve  being  then  concave  to  the  axis  of  composition,  (2)  when  the 
components  enter  into  chemical  combination,  the  curve  being  then 
convex  towards  the  axis  of  composition. 

The  composition  of  the  mixture  is  expressed  as  the  relative  number 
of  mols.  of  each  component  present,  and  not  as  the  relative  concen- 
trations by  volume.  Then,  from  Nernst's  law  of  partition,  the 
following  law  is  deduced.  The  partial  pressure  of  each  form  of 
substance  in  the  vapour  phase  is  proportional  to  the  molar  proportion 
of  it  present  in  the  mixture.  Hence,  if  for  1  mol.  of  one  component, 
n  mols.  of  the  other  component  are  present,  the  respective  partial 
pressures  p  and  tt  of  the  components  are  given  by  the  equations 
p  =  /)o«l/(l  +  »»)  and  TT  =  TTo-njil  -f-  n),  where  po  and  ttq  represent  the 
saturation  pressures  of  the  liquefied  simple  molecules  of  the  two 
components. 

On  this  basis,  comparatively  simple  formulae  have  been  derived 
which  give  the  relationship  between  the  partial  and  total  pressures 
and  the  constant  for  the  equilibrium  between  simple  and  complex 
molecules,  or  between  a  chemical  compound  and  its  components. 
As  an  illustration  of  a  system  consisting  almost  entirely  of  simple 
molecules  which  enter  into  chemical  combination,  the  system  acetone- 
chloroform  is  considered,  and  it  is  shown  that  a  compound  is  formed 
containing  1  mol.  of  each  of  the  components.  Further,  the  formulae 
are  applied  to  mixtures  of  benzene  and  carbon  tetrachloride,  the 
latter  substance  being  partly  polymerised,  and  it  is  shown  that  at 
50°  carbon  tetrachloride  contains  about  15%  of  double  molecules. 
Similarly,  from  partial  pressure  observations  of  mixtures  of  ether 
(simple)  and  methyl  salicylate  (complex),  it  is  calculated  that  at  14° 
the  latter,  mixed  with  34%  by  weight  of  ether,  consists  to  the  extent 
of  70%  of  double  molecules. 

The  equations  in  question  therefore  allow  of  the  determination  of 
the  constitution  of  mixtures  and  also  of  pure  liquids,  and  the  method 
is  the  only  one  for  determining  the  molecular  complexity  of  liquids 
which  has  a  satisfactory  theoretical  basis.  However,  aqueous  solutions, 
on  account  of  their  complexity,  cannot  readily  be  dealt  with  in  this 
way. 

The  experimental  data  as  to  total  and  partial  vapour  pressures  of 
binary  mixtures,  on  which  the  above  considerations  are  based,  are 
mainly  due  to  Zawidski  (Abstr,,  1901,  ii,  6).  G.  S. 

Determination  of  the  Vapour  Density  of  Mixed  Liquids. 
K.  W.  Chaeitschkoff  {J.  Buss.  Phys.  Chem.  Soc,  1908,  40, 
1335 — 1337). — The  methods  of  Dumas,  Victor  Meyer,  and  Hofmann 
for  determining  vapour  densities  are  applicable  only  to  individual 
liquids,  since,  with  mixtures  of  liquids  with  widely  varying  boiling 
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points,  the  high  temperature  necessary  for  complete  vaporisation  is 
liable  to  cause  decomposition  of  the  constituents  with  low  boiling 
points.  In  such  a  case,  the  liquid  must  be  fractionated,  and  the  vapour 
density  of  the  mixture  calculated  from  the  proportions  and  vapour 
densities  of  the  various  fractions.  The  author  has  applied  this  method 
to  several  high  and  low  boiling  portions  of  Grosny  naphtha,  the 
molecular  weights  of  the  fractions  being  determined  by  physico- 
chemical  methods,  and  the  heat  of  vaporisation  calculated  by  means  of 
Trouton's  formula.  For  the  naphtha  boiling  at  100 — 200°,  the  vapour 
density  rises,  and  the  heat  of  vaporisation  falls  regularly  as  the 
boiling  point  rises.  But  with  the  portion  boiling  below  100°,  the 
fraction  b.  p.  40 — 50°  exhibits  a  maximum  heat  of  vaporisation  and  a 
minimum  vapour  density.  In  this  way,  it  is  possible  to  draw  con- 
clusions concerning  the  presence  of  individual  hydrocarbons  in  the 
complex  mixtures  representing  naphthas.  T.  H.  P. 

Oatalytic  Displacement  of  Equilibrium  in  the  Vaporisation 
of  Ammonium  Chloride,  from  the  Point  of  View  of  Thermo- 
dynamics. KuDOLP  Wegscheider  {Zeitsch.  physikal.  Chem.,  1908, 
65,  97 — 110). — The  fact  that  ammonium  chloride  has  the  same 
vapour  pressure  in  the  perfectly  dry  and  in  the  moist  state,  (compare 
■A-begg,  Abstr.,  1908,  ii,  157)  is  _only  reconcilable  with  thermodynamics 
if  the  solid  salt  is  in  different  conditions  in  the  two  cases.  The  two 
states  may  be  polymorphous  forms,  one  being  changed  into  the  other 
under  the  influence  of  water  vapour.  Another  possibility  is  that  one 
form  has  a  greater  internal  presisure  than  the  other,  this  being  brought 
about  by  an  alteration  of  the  surface  condition  of  one  of  the  forms 
under  the  influence  of  water  vapour.  A  mathematical  discussion  of 
these  possibilities  is  given.  G.  S. 

Vapour  Pressure  of  the  Ammonium  Halogen  Com- 
pounds. Frederick  M.  G.  Johnson  (Zeitsch.  physikal.  Chem.,  1908, 
65,  36 — 40). — The  vapour  pressures  of  ammonium  bromide  and  iodide 
have  been  determined  through  a  wide  range  of  temperature  by  the 
method  previously  used  for  the  chloride  (Abstr.,  1908,  ii,  157).  In  the 
case  of  the  iodide,  the  results  are  somewhat  complicated  by  the  secondary 
dissociation  of  the  hydrogen  iodide,  but  as  the  latter  reaction  is  slow 
at  relatively  low  temperatures,  the  error  is  slight  when  the  measure- 
ments are  made  rapidly. 

On  the  assumption  that  dissociation  in  all  three  cases  is  complete, 
the  heats  of  vaporisation  have  been  calculated  from  the  pressure- 
temperature  curve  by  means  of  the  equation  d(logp)ldt  =  Q/2El'^. 
The  results  are  :  for  ammonium  chloride,  37*8  Cal.  per  mol.  between 
245°  and  345° ;  ammonium  bromide,  45*4  Cal.  per  mol.  between 
296°  and  394°;  ammonium  iodide,  44*5  Cal.  per  mol.  between  286°  and 
392°.  G.  S. 

Thermochemical  Investigations  of  Organic  Compounds  : 
Aliphatic  Series.  W.  Sventoslavsky  (J.  Russ.  Phys.  Chem.  Soc, 
1908,  40,  1257— 1323).— The  author  discusses  the  theories  of  Clarke 
(Abstr.,  1903,  ii,  8),  Lemoult   (Abstr.,   1904,  ii,  310),  and  Thomson 
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(Abstr.,  1904,  ii,  605)  concerning  the  heats  of  formation  of  organic 
compounds,  Thomfien's  theory  being  considered  in  connexion  with  the 
following  classes  of  compounls  :  paraffins  ;  hydrocarbons  containing 
one  or  more  double  linkings  ;  hydrocarbons  containing  triple  linkings ; 
ethers  ;  alcohols  ;  esters  ;  acids  ;  aldehydes,  and  ketones. 

The  following  are  the  general  conclusions  drawn  from  a  considera- 
tion of  the  results  obtained  for  the  heats  of  formation  of  organic  com- 
pounds by  Thomson  and  other  investigators,  mainly  of  the  French 
school.  The  law  of  the  constancy  of  the  heat  of  formation  of  atomic 
linkings  formulated  by  Thomsen  does  not  hold,  or,  at  the  most,  only 
applies  in  the  case  of  molecules  containing  completely  saturated  atomic 
linkings.  All  the  conclusions,  such  as  the  equality  of  the  heats  of 
formation  of  double  and  single  linkings,  drawn  by  Thomsen  on  the 
basis  of  his  expression  for  the  heat  of  formation  (which  the  author  con- 
siders to  be  incomplete)  must  also  be  regarded  as  invalid.  All  hypo- 
theses based  on  expressions,  such  as  x  +  (ii  —  z  —  v  =  A  and  y  +  <ii  —  2z  =  B, 
given  by  Thomsen  for  his  constants,  must  hence  be  excluded. 

Unsaturated  linkings  are  functions  of  the  mass  or  molecular  weights 
of  the  compounds.  Increase  of  the  molecule  always  raises  the  heat 
effect  of  the  formation  of  unsaturated  linkings  or  favours  their 
saturation.  This  influence  depends,  not  only  on  the  molecular  weight, 
but  also  on  the  structure  of  the  compound ;  with  all  substances  in 
which  heavy  atoms  or  radicles  are  heaped  up  near  the  double  linking, 
the  heat  of  formation  is  influenced  very  considerably.  The  heats  of 
formation  of  atomic  linkings  retain  their  special  characters  quite 
independently  of  the  chemical  characteristics  of  the  compound  in  which 
they  occur.  Thus  the  heat  of  formation  of  the  linking  C-0  in  an 
ether  differs  from  that  of  the  same  linking  in  an  alcohol  only  to  the 
extent  to  which  it  is  influenced  by  the  presence  of  heavy  radicles. 

The  author  also  discusses  the  mutual  influence  of  several  unsaturated 
linkings,  of  similar  or  different  structure,  in  1  molecule ;  the  deviations 
from  general  regularities  in  the  series  of  aldehydes  and  ketones,  and 
also  in  formic  and  acetic  acids  ;  deviations  caused  by  the  presence  of 
an  amyl  group  in  the  various  classes  of  compounds  considered  ;  and 
many  other  points  influencing  the  heat  of  formation.  T.  H.  P. 


Temperature-coeflQcient  of  the  Molecular  Surface  Energy 
of  Equimolecular  Mixtures  of  Aniline  and  the  Three  Isomeric 
Nitrophenols.  Robert  Kremann  and  E.  Philippi  (Monatsh.,  1908, 
29,  891 — 894). — From  measurements  of  the  density  and  the  capillary 
rise  of  the  three  isomeric  nitrophenols,  and  of  equimolecular  mixtures 
of  these  with  aniline  at  a  series  of  temperatures,  the  temperature- 
coefficients  of  the  molecular  surface  energy  have  been  calculated.  The 
values  indicate  that  the  three  nitrophenols,  and,  in  particular,  the  meta- 
compound,  are  to  some  extent  associated.  The  values  for  the  equi- 
molecular mixtures  are  normal,  and  from  this  the  conclusion  is  drawn 
that  the  three  nitrophenols  do  not  form  compounds  with  aniline  in  the 
liquid  condition.  The  normal  values  indicate,  further,  that  the 
tendency  to  association  which  the  nitrophenols  exhibit  in  the  free 
condition  is  inhibited  in  presence  of  aniline.  H.  M.  D.  ^ 
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Tate's  Law.  Thbodor  Lohnstbin  {Zuitsch.  phytikal.  Cham.,  1908, 
64,  686—692). — Morgan  and  his  co-workers  (Abstr.,  1908,  ii,  356, 
668)  have  brought  forward  evideace  in  favour  of  the  validity  of  the 
empirical  law  proposed  by  Tate,  according  to  which  G»£2nra, 
where  G  represents  the  weight  of  a  drop  falling  from  a  tube  of  the 
external  diameter  2r,  a  is  the  capillary  constant  of  the  liquid,  and  K 
is  a  constant  which  is  the  same  for  all  liquids.  On  the  other  hand, 
the  author  has  previously  poiuted  out  {Ann.  Phytik,  1906,  [iv],  20, 
J37  ;  1907,  22,  767)  that  the  weight  of  a  falliug  drop  is  not  in 
general  proportional  to  the  capillary  constant  of  the  liquid  ;  the  true 
relation  between  these  factors  is  given  by  the  equation  0  =  2r7ro/(r/a), 
where  a  =  ^aV,  <t  representing  the  density  of  the  liquid.  It  is  shown 
that  the  experimental  data  of  Morgan  and  his  co-workers  are  more  in 
accordance  with  the  above  formula  than  with  Tate's  "law."  When 
77a  varies  between  0*3  and  20  (the  usual  limits  in  practice),  the  value 
of  /(r/a)  only  varies  from  06  to  0*7,  so  that  within  tjiese  limits  Tate's 
law  holds  approximately.  G.  S. 

Jones  and  Allen's  "Colour  Demonstration  of  the  Dis- 
sociating Action  of  Water."  Joel  H.  Hildebrand  (J.  Amer. 
('/lem.  Soc,  1908,  30,  1914—1916). — Jones  and  Allen  (Abstr.,  1896, 
ii,  467)  have  described  an  experiment  to  demonstrate  the  dissociating 
action  of  water.  To  a  few  drops  of  phenol phthalein  diluted  with 
alcohol,  a  little  aqueous  ammonia  is  added.  On  diluting  the  solution 
with  water,  a  red  coloration  is  produced,  which  di  appears  on  adding  a 
further  quantity  of  alcohol.  It  is  now  shown  that  other  indicators, 
namely,  litmus,  ^nitrophenol,  and  rosolic  acid,  do  not  behave  in  this 
manner  with  alcohol,  and  it  is  suggested  that  the  decolorisation  of 
phenolphthalein  by  alcohol  is  not  due  to  a  decrease  in  the  dissociation 
of  the  ammonia,  but  re^ults  from  a  combination  of  the  alcohol  with 
the  colourless  form  of  the  phenolphthalein.  E.  G. 

Diffusion  in  Colloidal  Media.  A.  V.  Dumanski  {Zextseh.  Ck«m. 
Ind.  KoUoide,  1908,  3.  210— 212*).— The  diminution  of  area  of  the 
cro3s-8ection  of  a  solution  which  results  from  the  presence  of  a 
colloidal  substance  causes  a  diminution  in  the  rate  of  diffusion  of 
dissolved  substances.  The  effec-t  is  similar  to  that  already  found  for 
the  diminution  of  the  electrical  conductivity  of  electrolytes  in  presence 
of  gelatin  (compare  Abstr.,  1907,  ii,  841). 

If  the  dissolved  substances  are  soluble  in  the  colloid,  this  plays  a 
positive  part  in  the  diffusion  process.  An  equation  is  deduced  for  the 
general  case  in  which  diffusion  takes  place  through  the  liquid  medium 
and  also  through  the  colloidal  particles.  The  experimental  data  for 
the  diffusion  of  sodium  chloride,  sodium  sulphide,  and  methylene-blue 
through  solutions  of  gelatin  and  agar-agar  indicate  that  the  diffusion 
of  these  substances  through  the  colloids  takes  place  very  slowly. 

H.  M.  D. 

Studies  on  Capillarity  and  Adsorption.    Method  for  Deter- 
mining   the   Concentration   of   Dilute   Solutions   of  Mineral 
Acids.      I.    Holmgren    {Biochem.   Zeitsch.,  1908,    14,    181—208).— 
When  a  drop  of  an  aqueous  solution  of  hydrogen  chloride  (less  than 
*  and  J^.  Rms.  Phys.  Chem.  Soc.,  1908,  40,  1579—1583. 


26  ABSTRACTS   OF   CHEMICAL  PAPERS. 

1%)  is  placed  on  filter  or  blotting-paper,  the  acid  spreads  itself  out 

in  the  form  of  a  circle,  but  is  always  surrounded  by  a  wider  circle  of 

water,  and  the  more  dilute  the  original  acid  solution  the  greater  is 

the  diiference  in  the  diameters  of  the  two  circles.     It  is  found  that 

for  two  given  solutions  the  percentages  of  acid  present  are  in  the 

,,  ,•     .        area  of  paper  moistened  by  acid 

same  ratio  as  the  quotient 1— i- ■. . 

area  or  periphery  moistened  by  water 

On  this  relationship,  the  author  has  based  a  method  for  determining 
the  concentrations  of  very  dilute  solutions  of  hydrogen  chloride  when 
only  a  very  small  volume  (0'05  c.c.)  of  the  solution  is  available. 

Nitric,  sulphuric,  and  phosphoric  acids  react  in  much  the  same 
manner,  but  they  are  not  adsorbed  by  the  paper  so  readily  as  hydro- 
chloric acid. 

The  method  of  carrying  out  the  determination  is  to  select  a  blotting- 
paper  of  suitable  quality,  to  draw  on  this  a  fine  line  with  a  1% 
solution  of  Congo-red,  and  to  mark  off  on  this,  by  fine  cross-lines,  milli- 
metres. When  the  drop  of  acid  solution  is  added,  the  diameters  of 
the  two  circles  can  be  read  off  easily  after  a  short  time.  The  constant 
K  for  the  paper  can  be  first  determined  by  using  solutions  of  acid 
of  known  concentration,  and  afterwards  the  concentration  of  any 
solution  can  be  calculated  by  means  of  the  formula  :  P  =  r^kjR^  —  r^, 
where  P  =  the  percentage  concentration  of  the  acid,  K  is  the 
constant  for  the  paper,  r  is  the  radius  of  the  acid  drop,  and  R  is  the 
radius  of  the  larger  drop  (acid  and  water). 

The  solution  should  be  added  slowly  from  a  pipette,  so  that  it  does 
not  simply  flow  over  the  surface  of  the  paper,  but  distributes  itself 
by  means  of  capillary  attraction. 

The  actual  amounts  of  liquid  used  can  be  varied  within  limits  with- 
out affecting  the  results;  as  a  rule,  drops  from  6 — 24  mm.  radius  were 
used,  but  the  best  results  were  obtained  with  a  radius  of  10 — 12  mm. 

Similar  results  are  obtained  when  the  lower  end  of  a  strip  of 
paper  is  immersed  in  the  solution,  and  the  heights  to  which  the  acid 
and  the  water  rise  are  measured.  The  results  calculated  from  the 
equation  F  =  h.Jc/H-h,  where  h  is  the  height  of  the  acid  and  H  is  the 
total  height  to  which  the  water  and  acid  rise,  are,  however,  not  so 
concordant. 

Preliminary  experiments  indicate  that  in  the  latter  type  of  experi- 
ment the  solution  of  acid  in  the  paper  above  the  solution  is  more 
concentrated  than  the  solution  in  the  vessel  below.  It  is  shown  that 
the  concentration  of  the  solution  in  the  paper  is  equal  to  the 
original  concentration  of  the  solution  +  the  constant  for  the  paper : 

p^  =  p  +  k:.  j.  j.  s. 

Nature  of  Adsorption.  Herbert  Freundlich  {Zeitsch.  Chem. 
Ind.  Kolloide,  1908,  3,  212 — 220). — A  critical  consideration  of  the 
theories  which  have  been  brought  forward  to  account  for  the 
phenomena  of  adsorption.  The  characteristic  phenomena  are  tabulated, 
and  it  is  shown  that  the  curves  which  express  the  dependence  of  the 
quantities  of  adsorbed  substances  on  the  concentration  of  these  in  the 
medium  with  which  the  adsorbent  is  brought  into  contact,  cannot  be 
reconciled  with   the  assumption   that  the  phenomena  are   regulated 
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simply  by  the  law  of  chemical  mass  action.  The  fact  that  the  adsorp- 
tion of  chemically  very  different  substances  is  regulated  by  the  same 
numerical  constants  is  also  uuexplainable  on  any  simple  chemical 
theory.  On  the  other  hand,  the  observed  facts  can  be  reconciled  with- 
out difficulty  with  the  view  that  adsorption  is  a  surface  condensation 
phenomenon.  The  cause  of  such  surface  condensation  is  supposed  to 
be  the  differentiation  of  the  layers  at  the  surface  of  contact  of  two 
media  in  consequence  of  a  modification  in  the  resultant  action  of  the 
intermolecular  forces.  The  recent  measurements  by  Lewis  (Abstr., 
1908,  ii,  357)  of  the  change  of  surface  tension  with  the  concentration 
at  the  surface  of  contact  of  an  aqueous  solution  of  sodium  glyco- 
cholate  and  a  hydrocarbon  oil,  and  of  the  corresponding  adsorption, 
are  cousidered  to  lend  support  to  the  surface  condensation  theory.  The 
fact  that  the  adsorbed  qualities  of  sodium  glycocholate  are  very  much 
greater  than  those  required  by  the  thermodynamic  formula,  is 
attributed  to  the  invalidity  of  certain  assumptions  which  are  involved 
in  the  deduction  of  the  formula.  H.  M.  D. 

Robertson's  Theory  of  Adsorption.  Karl  Landstkinkr  {Zeiisch. 
Clum.  Ind.  Kolloide,  1908,  3,  221—224). — In  reference  to  Robertson's 
paper  (Abstr.,  1908,  ii,  818),  the  author  discusses  the  applicability  of 
the  theory  of  adsorption  to  explain  the  observed  facts  of  immuno' 
chemistry.  H.  M.  D. 

Adsorption  and  its  Connexion  with  Enzyme  Action. 
William  M.  Bayliss  {Zeitach.  C/iem,  Ind.  EoUoide,  1908,3,  224—226). 
— A  correction  of  certain  statements  attributed  to  the  author  by 
Robertson  (Abstr.,  1908,  ii,  818),  and  a  criticism  of  the  latter's 
attempt  to  explain  adsorption  phenomena  on  the  basis  of  the  law  of 
mass  action.  H.  M.  D. 

Adsorptive  Power  of  the  Hydroxides  of  Silicon,  Ainminium, 
and  Iron.  Paul  Rohland  (Zeitach.  aiwrg.  Chem.,  1908,  60 
366—368.  Compare  Abstr.,  1907,  ii,  957).— Dry,  finely-powdered 
clay,  after  agitating  with  solutions  of  alkali  carbonates,  removes  all 
carbonate  ions  from  the  solution.  Other  ions  are  not  removed  in  the 
same  way.  The  disappearance  is  attributed  to  the  colloidal  dissolu- 
tion and  subsequent  coagulation  of  metallic  hydroxides  from  the  clay, 
followed  by  adsorption.  C.  H.  D. 

Freezing  of  Hydrosols.  Alfred  Lottermoser  (Ber.,  1908,  41, 
3976—3979.  Compare  Abstr.,  1907,  ii,  851).— Recently  prepared 
hydrosols  of  silicic  acid  or  of  ferric  hydroxide  which  contain  an 
appreciable  quantity  of  ions  do  not  become  flocculent  by  freezing  and 
subsequent  thawing,  and  their  specific  conductivity  remains  unchanged. 
If  submitted  to  dialysis  before  freezing,  gelatinisation  does  occur,  and 
the  more  readily  the  smaller  the  ionic  concentration  becomes  ;  the 
specific  conductivity  diminishes,  pari  paasu,  with  the  elimination  of  the 
electrolyte,  becomes  nil,  and  finally  begins  to  increase  again.  These 
results    serve    to    explain   the    behaviour    of   liquor  ferri   dialysati, 
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aluminium   acetate,  and   sodium   silicate   (compare    Bobertag,    Feist, 
and  Fischer,  Abstr.,  1908,  ii,  1024). 

In  the  author's  opinion  the  precipitation  of  a  colloid  by  the  freezing 
of  its  hydrosol  is  conditioned  by  the  complete  solidification  of  the 
solution  to  a  crystalline  mass.  This  is  true,  not  only  with  sols,  but  also 
with  certain  (apparently)  dry  gels.  For  example,  the  gel  of  silicic  acid, 
dried  as  completely  as  possible  between  filter  paper,  is  cooled  for  a  long 
time  in  ice  and  salt,  and  then  brought  to  the  ordinary  temperature, 
when  a  large  quantity  of  water  separates,  and  small,  apparently 
crystalline,  glistening  leaflets  form  on  the  walls  of  the  vessel.  The 
author  conceives,  and  intends  to  test,  the  theory  that  the  enormous 
pressure  exerted  by  the  water  in  solidifying  causes  the  particles  of  the 
colloid  to  arrange  themselves  between  the  faces  of  the  ice  crystals, 
whereby  they  assume  a  leaf-like  structure.  C.  S. 

Freezing  of  Hydrosols.  Alexander  Gutbier  and  Ferdinand 
Flury  {Ber.,  1908,  41,  4259—4260.  Compare  Abstr.,  1902,  ii,  653; 
1904,  ii,  613;  Bobertag,  Feist,  and  Fischer,  Abstr.,  1908,  ii,  1024; 
Lottermoser,  preceding  abstract). — The  authors  do  not  agree  with 
Lottermoser's  conclusion  that  the  formation  of  gel  from  a  hydrosol  by 
the  process  of  freezing  depends  on  the  complete  solidification  of  the 
mass.  J.  J.  S. 

Solubility  in  Mixed  Solvents.  VII.  Walter  Herz  and  F.  Kuhn 

(Zeitsch.  anorg.  Chem.,  1908,  60,  152—162.  Compare  Abstr.,  1908, 
ii,  569). — The  solubility  of  mercuric  chloride,  bromide,  iodide,  and 
cyanide,  of  potassium  iodide,  of  sodium  bromide  and  iodide,  and  of 
ammonium  chloride  and  bromide,  has  been  determined  in  mixtures  in 
varying  proportions  of  methyl  and  propyl  alcohols,  of  ethyl  and  propyl 
alcohols,  and  (when  not  previously  measured)  of  methyl  and  ethyl 
alcohols,  as  well  as  in  the  pure  solvents,  at  25°,  and  the  results  are 
given  in  tabular  form.  The  density  and  viscosity  of  the  solutions 
have  also  been  determined. 

The  solubility  in  the  pure  solvents  diminishes  as  the  molecular 
weight  of  the  alcohol  increases. 

For  mixtures  of  ethyl  and  propyl  alcohols,  the  observed  values  are 
in  all  cases  within  10%  of  those  calculated  on  the  assumption  that  the 
components  exert  their  effect  independently.  For  the  mixtures  of 
which  methyl  alcohol  is  a  component,  however,  the  difference  between 
the  observed  and  calculated  values  is  greater  than  10%  in  ten  cases 
out  of  eighteen.  The  deviations  are  greatest  for  potassium  iodide, 
ammonium  chloride,  mercuric  chloride,  and  mei'curic  cyanide,  and  may 
be  positive  or  negative.  It  is  known  that  mercuric  chloride  enters 
into  chemical  combination  with  methyl  alcohol,  but  the  cause  of  the 
deviation  from  additive  behaviour  in  the  other  cases  is  not  known. 

G.  S. 

Influence  of  Substitution  in  the  Components  on  the  Equi- 
librium of  Binary  Solutions.  III.  Robert  Kremann  [with  Ehwin 
Benesch,  Willy  Decolle,  P.  Dolch,  K.  Kaas,  F.  Pilch,  and  F.  Scher- 
ENZiss]  {Monatsh.,  1908, 29,  863—890.  Compare  Abstr.,  1906,  ii,  268). 
— ^The  freezing-point  curves  for  mixtures  of  benzene  and  phenanthrene 
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with  isomeric  di-  and  tri-nitrobenzenes  and  di-  and  tri-nitrotoluenes 
have  been  determined. 

According  to  these,  benzene  does  not  form  compounds  with  any 
of  the  isomeric  dinitrobenzenes,  nor  with  1:2:4-,  1:2:6-,  and 
1:3:  4-dinitrotoluene. 

No  compounds  are  formed  by  phenantbrene  with  o-  and  w-dinitro- 
benzene,  but  with  /7-dinitrobenzene  the  freezing-point  curve  indicates 
the  formation  of  a  compound  containing  3  mols.  of  phenantbrene  and 
1  mol,  of  p-dinitrobenzene.  The  curve  corresponding  with  the  com- 
pound extends  from  70  to  77  mols.  %  phenantbrene,  and  is  limited  by 
eutectics  at  79*5°  and  79°  respectively. 

With  the  above  trinitrotoluenes,  phenantbrene  yields  no  compounds, 
but  with  trinitrobeuzene  and  trinitrotoluene,  compounds  containing 
equiniolar  quantities  of  the  components  are  indicated  by  the  curves. 
The  compounds  melt  respectively  at  125°  and  87*5°.  In  the  case  of 
trinitrobenzene,  the  curve  for  the  compound  extends  from  17  to  84*5 
mols.  %  phenantbrene,  the  corresponding  eutectic  temperatures  being 
104°  and  85  5°. 

In  the  case  of  trinitrotoluene,  the  curve  for  the  compound  extends 
from  18  to  70  mols.  %  phenantbrene,  the  eutectic  temperatures  being 
69°  and  70°. 

A  comparison  of  the  results  with  those  previously  obtained  for 
naphthalene  leads  to  the  conclusion  that  of  the  hydrocarbons  with  one, 
two,  and  three  benzene  rings,  naphthalene  most  readily  yields  com- 
pounds with  the  dinitro-benzenes  and  -toluenes.  H.  M.  D. 


Chemical  Affinity.  III.  Solution-aflanity  of  Binary  Syetema. 
I.  Theoretical.  J.  N.  Bronsted  {Zeitsch.  physikal.  Chem,  1908, 
64,  641—656.  Compare  Abstr.,  1906,  ii,  339,  834).— A  mathematical 
paper.  The  phenomena  of  miscibility,  like  those  of  chemical 
combination,  are  very  closely  related  to  the  thermal  constants  of  the 
system. 

In  the  first  place,  equations  representing  the  relations  between  the 
solution-affinity,  A,  and  the  concentration,  and  between  the  heat  given 
out  on  mixing,  U,  and  the  concentration  for  binary  mixtures,  are 
deduced,  and  the  relative  positions  of  the  A  and  U  curves  are  shown. 
Equations  are  then  obtained  showing  the  variation  of  the  heat  of 
admixture  and  the  solution-affinity  respectively  with  the  temperature. 

The  solution-affinity  may  be  represented  by  the  equation  : 

A=a  +  hT-hT\oQ,T-cT^-ldT^- -^leT, 

where  k  is  the  affinity-constant  of  admixture.  For  "ideal"  solutions 
(in  which  i/=0),  both  dilute  and  concentrated,  the  differential  affinity 
constants  k^^  and  k.^,  for  the  two  components  are  given  by  the 
equations  k^=  —  ElogeX  and  k.,=  -^loge(l  - x)  respectively,  where  x 
represents  the  concentration  of  one  of  the  components  in  unit  quantity 
of  the  mixture.  The  case  of  non-ideal  solutions,  when  U  is  not  zero, 
is  then  considered,  and  it  is  shown  that  the  separation  of  a 
homogeneous  solution  into  two  layers  with  increase  of  temperature  is 
to  be  expected  when  the  heat-capacity  increases  when  solution  takes 
place.     Finally,  formulae  are  given  showing  how  the  solution-affinity 
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may  be  deduced  fi'om  measurements  of  the  partial  vapour  pressure  of 
the  components,  from  measurements  with  galvanic  cells,  and  also  from 
the  freezing-point  curves  with  the  help  of  thermal  data. 

The  application  of  these  results  to  concrete  cases  will  be  made  in  a 
subsequent  paper.  G.  S. 

Determination  of  the  Rate  of  Chemical  Change  by 
Measurement  of  the  Gases  Evolved.  F.  E.  Everard  Lamplough 
{Proc.  Camh.  Phil.  Soc,  1908,  14,  580— 608).— A  more  detailed  account 
of  work  which  has  already  been  published  (Proc,  1906,  22,  280; 
1908,  24,  29).  W.  H.  G. 

Formation  and  Decomposition  of  Ammonia  by  the  Silent 
Electric  Discharge  in  a  Siemens  Tube,  with  Particular  Re- 
ference to  the  Validity  of  the  Law  of  Mass  Action.  John  H. 
Davies  {Zeitsch.  physikal.  Chem.,  1908,  64,  657 — 685).— The  greater 
part  of  the  work  described  in  this  paper  has  already  been  published 
(Le  Blanc  and  Davies,  Abstr,,  1908,  ii,  653.  Compare  Pohl,  ihid., 
819).  The  velocity  constant  for  the  decomposition  of  ammonia  is 
approximately  a  linear  function  of  the  current  strength.  The 
velocity  of  decomposition  is  practically  independent  of  the  frequency 
of  the  alternating  current. 

Starting  with  a  mixture  of  nitrogen  and  hydrogen  in  the  ratio  1  : 3 
by  volume,  the  equilibrium  mixture  contains  3%  of  ammonia,  that  is, 
6%  of  the  possible  amount  of  ammonia  is  formed,  and  the  same 
equilibrium  point  is  reached  on  starting  with  pure  ammonia.  The 
maximum  amount  of  ammonia  at  equilibrium  is  obtained  when  the 
gases  are  taken  in  the  above  ratio.  The  rate  of  formation  falls  off 
very  rapidly,  in  other  words,  the  greater  part  of  the  ammonia  is 
formed  during  the  first  period  of  passing  the  current.  The  velocity 
of  formation  increases  somewhat  with  increase  in  the  current- 
strength.  G.  S. 

The  System  Water,  Ammonium,  Barium,  and  Cupric 
Chlorides.  Frans  A.  H.  Schreinemakers  {Ghem.  Weekblad,  1908, 
5,  847—852.  Compare  Abstr.,  1908,  ii,  1020).— The  author  has 
employed  his  method  of  representing  a  quaternary  system  by  means 
of  a  regular  tetrahedron  to  represent  the  system  water,  ammonium, 
barium,  and  cupric  chlorides.  He  finds  that  double  salts  sometimes 
behave  as  though  they  contained  a  single  component,  and  sometimes  as 
though  they  were  composite.  A.  J.  W. 

Induction  by  Ferrous  Salts  of  Interaction  of  Chromic  and 
Hydriodic  Acids.  Ross  A,  Gortner  {J.  Physical  Chem.,  1908,  12, 
632 — 646). — A  continuation  of  the  work  of  Benson  (Abstr.,  1904,  ii, 
316). 

The  rate  of  liberation  of  iodine  is  reduced  by  the  presence  of  an 
alkali  chloride,  bromide,  or  fluoride,  but  the  ferrous  iron  is  more 
rapidly  oxidised  in  presence  of  the  halogen  salt.  Alkali  sulphates, 
and  also  agar-agar,  have  no  effect  on  the  velocity ;  egg-albumin  and 
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oUoidal  ferric  hydroxide  somewhat  reduce  it,  and  ferric  salts  have  a 

iiarked  retarding  effect. 

The  liberation  of  iodine  at  0°  is  more  rapid  than  at  30°,  because  the 
ferrous  salt  is  more  rapidly  oxidised  at  the  latter  temperature.  The 
influence  of  concentration  of  various  reagents  is  held  to  support  the 
view  that  both  Fe"  and  Fel"  are  undergoing  oxidation  in  the  solution. 

R.  J.  a 


An  Improved  Method  of  Esteriflcation.  G.  E.  Gibson  {Proc. 
Roy.  Soc.  Edin.,  1908,  28,  703—704.  Compare  Abstr.,  1905,  i,  852). 
— The  author  describes  an  apparatus  whereby  the  method  of  pre- 
paring esters  described  by  Taylor  {loc.  cit.)  is  rendered  a  continuous 
process. 

C  is  a  wrought  iron  tube  50  cm.  long  and  of  5  cm.  internal  diameter ; 
it  is  closed  at  one  end,  and  fitted  at  the  other  end  with  a  screw  cap, 
which  carries  a  tube  connexion  to  the  condenser,  Z>.  The  condenser 
tube  fits  loosely  into  a  glass  syphon,  E,  of  capacity  about  150  c.c, 
the  lower  end  of  which  passes  through  a  cork  and  terminates  well 
under  the  liquid  con- 
tained in  flabk  A.  C 
and  A  are  connected  by 
the  tube  b,  which  pro- 
jects about  1  cm,  into 
C.  All  the  joints,  with 
the  exception  of  D  to 
JS,  are  air-tight.  The 
tube  C  is  loosely  packed 
with  lumps  of  quick- 
lime, and  A  is  charged 
with  the  acid  to  be 
esterified,  mixed  with 
excess  of  alcohol,  about 
100  c.c.  of  benzene, 
and  a  few  drops  of 
concentrated  hydro- 
chloric acid.  Two  small 
gas  flames  are  placed  at 
/,  /,  and  when  the  tube 
C  is  heated  sufficiently 

to  prevent  condensation  of  alcohol  or  benzene,  the  flask  A  is  heated 
on  a  steam-bath.  As  the  liquid  «in  A  boils,  the  vapour  of  the 
ternary  mixture,  alcohol,  benzene,  and  water  (b,  p.  68°),  passes 
into  C  where  it  is  deprived  of  the  water,  whilst  the  mixed  vapour 
of  alcohol  and  benzene  pass  on,  are  condensed  by  D  and  retiirned 
to, the  flask  by  the  syphon  £. 

It  is  claimed  that  this  method  is  applicable  to  all  cases  where 
Taylor's  method  may  be  used,  and,  as  an  indication  of  the  efficiency 
of  this  process,  figures  are  given  showing  that  pure  ethyl  tartrate  may 
be  prepared  in  quantities  which  are  more  than  90%  of  the  theoretical 
yield.  J.  y.  E. 
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Kinetics  of  the  Formation  and  Saponification  of  the  Esters 
of  Nitrous  Acid.  Waldemae  M.  Fischer  {ZeiUch.  physikal.  Ghem., 
1908,  65,  61 — 69). — Ethyl  nitrite  reacts  so  rapidly  with  water  that 
the  rate  of  reaction  cannot  be  measured.  In  very  dilute  aqueous 
solution,  when  hydrolysis  is  complete  (1  mol.  in  500  litres),  the 
nitrous  acid  in  the  ester  can  therefore  be  titrated  like  the  free  acid. 
The  equilibrium  mixture  of  acid,  alcohol,  ester,  and  water  contains 
very  little  ester;  ^=  [alcohol]  [acid]/[est6r][  water]  is  about  0-012 
at  0°.  The  rapid  formation  of  ethyl  nitrite  in  aqueous  solution  is 
partly  conditioned  by  the  relative  insolubility  of  the  ester  in  water, 
and  its  consequent  removal  from  the  system. 

The  velocity  of  saponification  of  ethyl  nitrite  by  alkalis,  both  in 
aqueous  and  absolute  alcoholic  solution,  is  of  the  same  order  as  that 
of  other  esters.  It  is  hydrolysed  by  sodium  hydroxide  in  aqueous 
solution  about  three  times  as  rapidly  as  ethyl  acetate  under  corre- 
sponding conditions,  and  about  one-tenth  as  rapidly  as  the  latter  by 
sodium  ethoxide  in  absolute  alcohol. 

The  mechanism  of  ester  formation  in  this  case  is  discussed. 
Although  the  reaction  is  very  rapid,  it  is  probably  not  an  ionic 
reaction,  but  proceeds  through  the  formation  of  an  unstable  inter- 
mediate  compound    of   acid   and   ester   (Baeyer  and  Villiger). 

G.  S. 

Bsterification.  I.  Victor  Meyer's  Bsterification  Law. 
Martin  A.  Rosanofp  and  W.  L.  Prager  (/.  Amer.  Chem  Soc,  1908, 
30,  1895 — 1907). — In  accordance  with  Victor  Meyer's  law  (Abstr., 
1894,  i,  463),  aromatic  acids,  in  which  both  positions  next  to  the 
carboxyl  group  are  occupied  by  substituting  groups,  cannot  be 
esterified  by  means  of  alcohol  and  acid.  It  has  been  found,  however, 
that  such  acids  can  be  readily  esterified  by  simply  heating  them  at 
high  temperatui-es  with  ethyl  alcohol,  or  even  by  prolonged  warming 
at  the  temperature  of  the  water-bath.  The  esterification  law  must 
therefore  be  modified  as  follows :  "  Aromatic  acids  with  one  or 
both  positions  next  to  the  carboxyl  occupied  by  substituting  groups 
combine  with  alcohols  more  slowly,  although  to  no  less  extent,  than 
acids  otherwise  constituted." 

A  form  of  the  mass  law  is  presented  in  which  the  volumes  of  the 
reacting  substances  are  taken  into  account,  and  is  recommended  for 
employment  in  kinetic  studies  generally. 

The  equilibrium  and  velocity  constants  of  the  esterification  of 
several  acids  by  ethyl  alcohol  have  been  determined,  with  the 
following  results.  Acetic  acid,  at  the  ordinary  temperature, 
jSr=4,  yfc  =  0-00061;  2  : 4 :  6-trichlorobenzoic  acid,  at  183°,  Z=0-l()5, 
A;  =  0-031;  2  :  4  :  6-tribromobenzoic  acid,  at  183°,  .^=042,  ^  =  0-088  ; 
2  :  3  :  5-tribromobenzoic  acid,  at  183°,  Z=0-12,  k  =  0-37  ;  3  :  4  :  5-tri- 
bromobenzoic  acid,  at  183°,  -£"=0-30,  k  =  0  90;  benzoic  acid,  at  185°, 
J^=0-40,  k  =  0Q3.  From  these  results,  it  is  seen  that  the  velocity 
constant  of  2:4:  6-tribromobenzoic  acid  is  about  one- fourth  of  that 
of  the  2:3:  5-tribromo-acid,  and  one-tenth  of  that  of  the  3:4: 5-tri- 
bromo-acid.  The  steric  hindrance  hypothesis  is  shown  to  be  untenable 
by  the   fact   that   the  velocity  constant   of   the   di-ortho-substituted 
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trichlorobenzoic  acid,  instead  of  being  greater,  is  much  smaller  than 
that  of  the  corresponding  tribromo-acid. 

2:3:  5-Tribromobenzoic  acid,  m.  p.  193'5°,  forms  yellow  crystals. 

E.  G. 

Bsteriflcation.  II.  "W.  L.  Prager  {J.  Amer.  Chem.  Soc.,  1908, 
30,  1908 — 1914). — RosanofF  and  Prager  (preceding  abstract)  have 
shown  that  Victor  Meyer's  steric  hindrance  hypothesis  and  esterifi- 
cation  law  are  untenable. 

This  conclusion  is  now  confirmed  by  a  study  of  the  esterification  of 
a-nitrophthalic  acid  with  ethyl  alcohol  at  183°,  which  has  given 
^=1-58  and  A;  =  0-20. 

The  investigation  has  been  extended  to  aliphatic  acids,  and  the 
following  values  have  been  obtained  at  183°.  Acetic  acid,  ir=4'0, 
/5;=1*48;  propionic  acid,  K=2'2i,  X;  =  0'95  ;  wobutyric  acid,  K=2'10, 
k=10'7 ',  oa-dimethylpropionic  acid,  iT— 2*0,  A  =  0*18.  The  following 
values  of  k  are  derived  from  an  application  of  the  mass  laws  to 
Lichty's  results  (Abstr.,  1896,  ii,  557)  on  the  esterification  of  the 
chloroacetic  acids  at  80°.  Chloroacetic  acid,  2-46  ;  dichloroacetio  acid, 
6*38,  and  trichloroacetic  acid,  12-0.  These  results  do  not  accord 
with  the  steric  hindrance  hypothesis.  woButyric  acid  undergoes 
esterification  more  rapidly  than  propionic  acid,  whereas  the  reverse 
should  be  the  case.  Moreover,  the  velocity  constants  of  the  chloro- 
acetic acids,  even  at  80°,  are  greater  than  that  of  acetic  acid  at  183°, 
and  increase  with  the  number  of  chlorine  atoms  near  the  carboxyl 
group,  which  is  in  direct  opposition  to  the  requirements  of  the  steric 
hindrance  hypothesis. 

The  electric  dissociation  constants  of  these  acids  are  quoted,  and  it  ia 
shown  that  an  increase  in  the  esterification  constants  is  accompanied 
by  an  increase  in  the  dissociation  constants. 

It  is  shown  that  the  large  differences  between  the  esterification 
constants  of  mono-ortho-substituted  aromatic  acids  and  those  of  acids 
with  the  two  ortho-positions  free,  enable  a  separation  of  acids  of 
the  former  class  from  other  acids  to  be  effected  by  a  process  of 
esterification.  E.  0. 

Esterification,  Hydrolysis  of  Esters,  and  Formation  of  Salts 
with  Arylacetic  Acids  and  Some  of  their  Derivatives.  Joseph 
Gyr  {Ber.,  1908,  41,  4308—4322.  Compare  Sudborough  and 
Foilmann,  Proc,  1897,  241  ;  Sudborough  and  Lloyd,  Trans.,  1898, 
73,  81 ;  1899,  75,  467  ;  Menschutkin,  Abstr.,  1881,  883).— The  work 
of  Bistrzycki  and  his  pupils  has  resulted  in  the  convenient  preparation 
of  tertiary  aromatic  acids.  The  introduction  of  phenyl  groups  into 
acetic  acid  decreases  the  strength  of  the  acid,  unlike  the  introduction 
of  chlorine,  which  increases  the  strength.  Further,  these  substituted 
acetic  acids  are  more  difficult  to  esterify,  and  the  inquiry  was  instituted 
in  the  hope  that  a  systematic  comparison  of  the  different  arylacetic 
acids  would  throw  some  light  on  these  properties.  Methyl  alcohol 
was  chosen,  as  Menschutkin  has  already  shown  that  the  velocity  of 
esterification  at  the  start  of  the  reaction  is  greater  than  with  the  others 
(this  Journ.,    1877,  ii,  865;   Abstr.,    1879,    36).     The   alcohol   was 
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carefully  dehydrated  over  calcium  (this  vol.,  i,  2),  as  traces  of  water 
depress  the  constant.  The  solution  was  JV/IO  both  as  regards  organic 
acid  and  the  catalytic  hydrochloric  acid,  the  temperature  employed 
was  25°,  and  the  constant  determined  from  the  equation  JC= 
l/<log  a/a  —  X.  Acetic  acid  was  esterified  50%  during  two  minutes, 
phenylacetic  acid  during  five  minutes,  diphenylacebic  acid  in  one  and 
a-half  hours,  and  triphenylacetic  acid  not  even  after  one  hundred  hours. 
Below  are  given  the  constants  found  during  the  inquiry,  the  initial 
constant  being  in  all  cases  higher  than  those  found  later  in  the 
experiment. 


K. 

Acetic  acid 7'758 

Phenylacetic  acid 3 '566 

Diphenylacetic  acid 0  '202 

Triphenylacetic  acid     0-000503 

^-Hydroxyplienylacetic  acid. .  3  '979 
y-Hydroxydiphenylacetic 

acid 0-205 

p-Hydroxytriphenylacetic 

acid 0-000339 


K. 

Chloroacetic  acid  2-355 

Phenylchloroacetic  acid  0-445 

p-Tolylacetic  acid 3-752 

Phenyl -;?-tolylacetic  acid 0'221 

Diphenyl-^-tolylacetic  acid...  0-000175 

Glycollicacid    9-859 

Mandelic    ,,      3-098 

Benzilic      , 0-0177 


In  every  instance  there  is  a  very  large  decrease  in  the  esterification 
constant  when  the  phenyl  group  is  introduced. 

The  hydrolysis  of  the  esters  was  carried  out  in  methyl  alcohol 
distilled  over  sodium,  as  Kremann  has  shown  that  small  quantities  of 
water  have  only  a  slight  effect  on  the  hydrolysis  constant  (Abstr., 
1905,  ii,  307).  The  solutions  again  used  were  iy^lO ;  aK= 
l/t  Xla  -  X. 

aK.      I  aK. 


Methyl  acetate 0-0102 

,,       phenylacetate  0-0178 

,,       diphenylacetate  0-0031 


Methyl  triphenylacetate 

,,       diphenyl-^-tolylacetate 


The  introduction  of  one  phenyl  residue  actually  raises  the  constant ; 
the  triaryl  esters  are  very  stable. 

The  following  salts  of  triphenylacetic  acid  have  been  prepared  :  the 
ammonium,  OgoH^gOgNjl^HgO?,  easily  hydrolysed  by  water,  jootossmw, 
^20^i5^2^>^i-^2^'  ^<3f^*wm,  strontium,  and  copper.  The  ammonium, 
^2i-'^2i^2^'^2^'  sodium,  potassium,  barium,  and  lead  salts  of  diphenyl- 
jtj-tolylacetic  acid  have  also  been  obtained. 

A  convenient  method  of  preparing  phenyl-j9-tolylacetic  acid  by 
condensing  mandelic  acid  and  toluene  in  the  presence  of  tin  tetra- 
chloride is  described.  W.  R. 

Chemical  Composition  of  Matter.  Eduard  Mulder  (Eec.  trav. 
chim.,  1908,  27,  418). — It  is  suggested  that  Daltonian  atoms  contain 
smaller  atoms,  that  the  latter  are  again  composite,  and  so  on  indefinitely. 
The  final,  infinitely  small  atoms  are  supposed  to  be  beyond  conception. 

R.  J.  C. 

Explanation  of  the  Periodic  System  of  the  Elements  on 
the  Basis  of  the  Electron  Theory.  Hugo  Strache  {Ber.  deut. 
physikal.  Ges.,  1908,  6,  798 — 803). — A  theoretical  paper  in  which  an 
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attempt  is  made  to  explain  a  large  number  of  different  phenomena  on 
the  assumption  that  the  atoms  are  aggregates  of  corpuscles  which  are 
identical  with  electrons  and  with  the  particles  which  constitute  the 
ether.  The  distance  separating  two  corpuscles  determines  the  nature 
of  their  mutual  action,  that  is  to  say,  whether  they  attract  or  repel  one 
another.  The  nature  of  the  action  of  an  atomic  aggregate  on  the 
ether  particles  is  supposed  to  determine  the  electro-positive  or 
-negative  character,  the  valency,  and  other  properties  of  the  atoms. 
Corresponding  with  the  periodic  system,  the  nature  of  this  mutual 
action  varies  in  a  periodic  manner  as  the  atomic  aggregates  increase 
in  complexity.  H.  M.  D. 

New  Periodic  Function  of  the  Atomic  Weight.  Viktor 
PoscHL  (Zeitsch.  physikal.  C/iem.,  1908,  64,  707— 708).— When  the 
proportions  of  the  elements  present  on  the  earth  are  plotted  against 
their  respective  atomic  weights,  a  periodic  curve  is  obtained. 

G.  8. 

Filter  Holder.  Robert  Hansen  (Chem.  Zentr.,  1908,  ii,  1145; 
from  Apoth.  Zeit.,  1908,  23,  652). — An  arrangement  is  described  for 
holding  the  folded  filter  paper  in  a  funnel  so  as  to  leave  a  free  space 
of  about  6  mm.  between  the  holder  and  the  funnel.  It  is  made  of 
tinned  iron  with  an  aperture  at  the  bottom  for  the  filtrate  to  flow 
through,  and  will  fit  all  kinds  of  funnels.  Besides  hastening  filtra- 
tion, it  obviates  the  necessity  of  accurately  folding  the  filter  paper  to 
fit  a  particular  funnel.  J.  V.  £. 

Filter  Funnel  and  Funnel  Strainer.  Ernst  Pessleb  {Chem. 
Zentr.,  1908,  ii,  1145;  from  Apoth.  Zeit.,  1908,  23,  659).— The  author 
describes  a  conical  aluminium  filter-paper  holder  to  be  placed  in  the 
ordinary  funnel ;  it  is  perforated  from  the  apex  to  the  rim  at  the  top 
by  small  holes,  and  has,  in  addition,  several  points  which  rest  on  the 
funnel  and  keep  a  space  of  about  ^-cm.  between  the  funnel  and  the 
strainer. 

The  aluminium  funnel  strainer  described  is  made  with  a  bevel  edge 
so  as  to  fit  closely  to  the  funnel ;  it  is  perforated  by  one  millimetre 
holes,  and  is  designed  to  replace  the  older  form,  in  which  the  sieve  is 
soldered  to  the  funnel.  J.  V.  E. 

A  Stirrer  for  Vacuum-Distillation  Flasks.  H.  Suchtino 
{Zeitsch.  anal.  Cfiem.,  1908,  47,  755 — 756). — The  stirrer  is  constructed 
as  follows  :  A  glass  tube,  5  mm.  in.  diameter  and  about  850  mm.  in 
length,  is  fixed  through  the  rubber  stopper  closing  the  neck  of  the 
tlask,  the  lower  end  of  the  tube  projecting  about  50  mm.  below  the 
stopper.  A  wide  tube  about  100  mm.  in  height  is  fixed  to  the  long 
tube  just  above  the  stopper,  and  the  space  between  the  two  is  partly 
filled  with  mercury.  A  second  long  tube  is  passed  over  the  first,  its 
lower  end  dipping  in  the  mercury,  and  its  upper  end  being  fixed  by 
means  of  a  piece  of  rubber  tubing  to  a  glass  rod  passing  down  the 
centre  of  the  first  tube  into  the  flask  ;  at  the  bottom  of  the  rod  is 
fixed  a  stirring  device.     Short  pieces  of  tubing  held  in  clamps  serve 

3—2 
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as  bearings  for  the  outer  long  tube,  and  the  latter  is  rotated  together 
with  the  rod  by  means  of  a  pulley  and  motor.  When  the  air  is 
exhausted  from  the  flask,  the  mercury  rises  in  the  space  between 
the  two  tubes  until  the  barometric  height  is  reached.  W.  P.  S. 

Distillation  and  Rectification  of  Alcohol.  (Lecture  Experi- 
ment.) Eduakd  Donath  {Chem.  Zentr.,  1908,  ii,  1001 — 1002;  from 
Zeitsch.  chem.  Apparat.,  1908,  3,  360 — 362). — Beer  containing  3  to 
4%  of  alcohol  is  boiled  in  a  flask  and  the  vapour  led  by  means  of  a 
tube  into  a  second  flask,  where  a  liquid  condenses  having  12  to  15%  of 
alcohol ;  if  a  third  flask  is  attached  to  the  second  one  in  a  similar 
manner  so  as  to  condense  the  issuing  vapour,  a  spirit  is  obtained  of 
suflicient  strength  to  burn.  The  principle  of  rectifying  spirit  is  also 
shown  by  having  as  a  condenser  a  series  of  copper  vessels  with  outside 
copper  jackets,  so  that  water  at  various  temperatures  may  be  made  to 
circulate  round  them.  A  third  form  of  apparatus  for  demonstrating 
this  process  is  described,  where  the  vapour  from  boiling  beer  or  other 
dilute  spirituous  liquid  is  led  into  a  condensation  vessel  from  which 
vapour  still  passes  on  through  a  tower  fitted  with  frequent  layers  of 
metallic  gauze,  thence  through  a  series  of  water-cooled  bulbs,  and, 
finally,  the  issuing  vapour  is  condensed.  A  liquid  containing  58  to  60% 
vol.  of  alcohol  is  obtained  by  this  method.  J.  Y.  E. 


Inorganic    Chemistry. 


Hydrate  of  Iodine  Oxyfluoride,  Pluoroiodates,  and  lodoxy- 
fluorides.  Rudolf  F.  Weinland  and  Feedinand  Reischle  {Zeitsch. 
anorg.  Chem.,  1908,  60, 163 — 172.  Compare  Weinland  and  Lauenstein, 
Abstr.,  1899,  ii,  363). — Iodine  oxyfluoride  hydrate,  lOFgjSHgO  or 
IF3(OH)2,4H20,  is  obtained  in  colourless  needles  by  dissolving  iodic 
acid  in  a  solution  of  hydrofluoric  acid  in  glacial  acetic  acid  and 
evaporating.  The  same  compound,  contaminated  with  iodine,  is 
obtained  when  alcohol  is  used  as  solvent.  The  crystals  fume  in  the 
air,  giving  off  hydrogen  fluoride. 

Four  salts  containing  pyridine  have  also  been  prepared.  When 
1  mol.  each  of  iodic  acid  and  pyridine  are  dissolved  in  an  acetic 
acid  solution  of  hydrofluoric  acid  and  the  solution  evaporated  over 
sulphuric  acid,  pyridhie  trifluoroiodate,  IF3(OH)2,C5NH5,  separates 
in  colourless,  prismatic  needles.  When  a  concentrated  aqueous  solu- 
tion of  this  salt  is  allowed  to  crystallise  slowly,  pyridine  difluoro- 
iodate,  IF20(OH),C5NH5,  is  obtained  in  colourless  crystals.  When 
the  pyridine  salt  first  mentioned  is  dissolved  in  a  mixture  of  hydro- 
fluoric acid  and  glacial  acetic  acid,  and  1  mol.  of  iodic  acid  is 
added,  pyridine  pentafluorodi-iodate,  IF20(OH),C5NH5,IOF3,H20,  is 
obtained.      Finally,  from  a  solution  of  2  mols.  of  iodic  acid,  1  mol.  of 
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pyridine,  and  excess  of  hydrofluoric  acid  in  alcohol,  pyridine  lupia- 
fluorodi-iodate,  IF4(OH),C5NH5,IOFg,  is  obtained  in  colourless  needles. 
All  the  pyridine  salts  are  stable  in  air. 

The  following  five  compounds  are  obtained  by  dissolving  the 
corresponding  iodo-compounds  (iodobenzene  and  the  iodotoluenes)  in 
vei'y  concentrated  alcoholic  hydrofluoric  acid.  Phenyl  iodoxyfiuoride 
hydrojluoride,  C^H5*IOF2,HF.  the  /)-bromo-derivative, 

CoH^Br-lOF„,HF, 
and  0-,  m-,  and  T^-tolyliodozyJluoride  hydro/luortde,  CgH^Me'IOFjjHF, 
all  form  colourless  crystals,  which  readily  give  up  hydrogen  fluoride. 
The  compound,  IOF3,G^H5*  10 Fj,  separates  in  colourless  needles  from  a 
solution  of  1  mol.  of  iodobenzene  and  3  mols.  of  iodic  acid  in  alcoholic 
hydrofluoric  acid  ;  it  is  readily  decomposed  by  water.  G.  S. 

Ozone.  III.  Stephan  Jahx  (Zeitsch.  anorg.  Ch«m.,  1908,  60, 
292—336.  Compare  Abstr.,  1905,  ii,  16  ;  1906,  ii,  292).— The 
sources  of  error  in  measurements  of  the  electrical  potential  of  ozone 
are  discussed.  The  velocity  of  rotation  of  the  electrode  is  without 
influence,  and  the  anomalies  are  therefore  not  to  be  explained  by 
diffusion  (compare  Luther  and  Inglis,  Abstr.,  1903,  ii,  406).  The 
effect  is  shown  to  be  probably  due  to  the  adsorption  of  ozone  by 
platinum. 

Measurements  of  potential  were  made  against  hydrogen  with 
platinum  electrodes  in  sulphuric  acid,  with  and  without  the  addition  of 
cobaltic  sulphate.  The  results  show  that  over  the  interval  where  Co'" 
forms  2*5 — 8*0%  of  the  total  Co,  the  potential  of  the  cell  corresponds 
closely  with  that  required  by  the  ratio  Co'"  :  Co".  When  Co '"/Co"  =  1, 
the  potential  is  r785  volt,  a  value  employed  in  calculating  the  ozone 
potential. 

The  E.M.F.  of  a  cell  in  which  the  reaction  Og  +  H,  =  HjO  +  O, 
occurs,  is  probably  1'90  volt  at  0°. 

An  equation  is  given  by  means  of  which  the  temperature-limits  of 
stability  of  ozone  may  be  determined,  derived  from  the  Gibbs-Helm- 
holtz  equation,  but  the  uncertainty  of  the  values  for  potential  and  for 
specific  heat  is  so  great  that  no  accurate  calculation  can  be  made.  It 
appears,  however,  that  ozone  should  be  formed  from  oxygen  by  the 
action  of  heat  alone  in  quite  measurable  quantity  at  a  temperature  of 
2000°  (compare  Fischer  and  Marx,  Abstr.,  1906,  ii,  224,  606). 

C.  H.  D. 

Ozone.  IV.  Stephan  Jahn  (Zeitsch.  anorg.  Chem.,  1908,  60, 
337 — 357.  Compare  preceding  abstract). — The  development  of  heat 
in  the  decomposition  of  ozone  has  been  measured  by  a  method  similar 
in  principle  to  that  of  van  der  Meulen's,  soda-lime  being  employed  as 
catalyst,  and  a  current  of  ozonised  oxygen  of  constant  composition  led 
through  the  calorimeter.  The  catalyst  was  contained  in  a  glas^s  tube 
connected  with  a  copper  spiral  tube  in  a  vacuum^jacketed  vessel. 

The  heat  of  dissociation  of  ozone  is  found  to  be  34,100  cal.  per 
gram-molecule,  with  a  probable  error  of  1%.  C.  H.  D. 

Investigation  of  the  System  :  Sulphur-Iodine.  F.  Olivari 
{Atti  R.  Accad.  Lincei,  190S,  [v],   17,  ii,  512— 521).— The  freezing- 
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point  curve  of  mixtures  of  sulphur  and  iodine  is  of  the  type  of  a 
cryohydric  curve,  the  eutectic  point,  corresponding  with  80'8  atom%  of 
sulphur,  being  at  65 "T".  The  formation  of  compounds  by  fusion  of 
these  two  eleaients  is  hence  excluded,  the  supposed  melting  point  of 
the  two  iodides,  Sgig  and  S2T2,  being  the  cryohydric  point. 

Cryoscopic  measurements  of  sulphur  dissolved  in  iodine  show  that 
the  molecular  weight  has  the  value  256,  corresponding  with  Sg  in  dilute 
solution,  but  increases  as  the  concentration  is  i-aised  ;  there  is 
therefore  no  isomorphism  between  the  two  elements.  The  specific 
volume  curve  for  mixtures  of  sulphur  and  iodine  is  a  straight  line 
joining  the  specific  volumes  of  the  two  elements.  The  supposed 
iodides,  Sgig  and  SIg,  obtained  by  crystallisation  from  solution,  are 
mechanical  mixtures  of  sulphur  and  iodine,  as  also  is  probably  the 
iodide,  Sglg.  T.  H.  P. 

Absolute  Sulphuric  Acid :  its  Preparation  from  Sulphur 
Trioxide  and  Water  :  its  Specific  Electrical  Conductivity  and 
that  of  more  Dilute  Acid.  David  M,  Lichty  {J.  Amer.  C/iem.  Soc, 
1908,  30,  1834 — 1846). — During  a  study  of  the  decomposition  of 
oxalic  acid  by  sulphuric  acid  (Abstr.,  1907,  ii,  445),  it  was  observed 
that  the  rate  of  decomposition  was  decreased  to  a  surprising  extent  by 
the  addition  of  only  0*01%  of  water  to  sulphuric  acid  supposed  to  be  of 
100%  strength.  Since  analytical  methods  are  not  sufficiently  accurate 
to  determine  the  presence  of  very  small  quantities  of  water,  recourse 
was  had  to  determination  of  the  specific  electrical  conductivity  of  the 
acid.  This  method,  however,  could  not  serve  to  establish  the 
composition  of  the  acid,  since  the  exact  conductivity  of  any  one 
concentration  was  not  known. 

A  method  has  therefore  been  devised  for  the  preparation  of  absolute 
sulphuric  acid  by  the  direct  interaction  of  sulphur  trioxide  and  water 
in  stoicheiometrical  proportions.  The  specific  conductivity  of  the  acid 
obtained  in  this  way  has  been  determined  at  25°,  and  found  to  be 
0'01041  reciprocal  ohm,  which  is  also  the  minimum  specific  con- 
ductivity of  concentrated  sulphuric  acid.  It  has  also  been  found  that 
the  maximum  f.  p.  of  concentrated  sulphuric  acid  is  identical 
with  the  f.  p.  of  the  absolute  acid,  namely,  10"43 — 10-45°.  It  is 
proved,  therefore,  that  the  preparation  of  absolute  sulphuric  acid 
may  be  based  on  the  minimum  specific  conductivity  and  on  the 
maximum  f.  p. 

It  is  shown  that,  for  acid  of  not  less  than  95%  strength,  the  results 
of  analysis  by  means  of  conductivity  determinations  are  accurate  to 
within  001%,  A  table  of  specific  conductivities  is  given,  which  may 
be  used  for  analytical  purposes.  E.  G. 

Mixed  Anhydrides  of  Sulphuric  Acid.  Ami  Pictet  and 
Georges  Karl  {Bull.  Soc.  chim.,  1908,  [iv],  3,  1114 — 1126  ;  Arch.  sci. 
phys.  nat.,  1908,  26,  437 — 454). — In  preparing  the  mixed  anhydride 
of  nitric  and  sulphuric  acids,  (803)41^205,  already  described  (Abstr., 
1907,  ii,  758),  there  is  also  formed  some  sulphonitrous  anhydride, 
(S03)5(N203)2,  m.  p.  198—200°,  b.  p.  302— 305°/728  mm.,  which  is 
better  prepared  by  dissolving  sulphur  trioxide  and  nitrogen  trioxide 
separately  in  carbon  tetrachloride  and  mixing  the  two  solutions.     It 
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is  a  hard,  colourless  substance  crystallising  in  needles.  Its  properties 
are  very  similar  to  those  of  the  nitryl  tetrasulphate  described 
previously,  and,  like  the  latter,  it  gradually  liquefies,  but  does  not 
fume  in  moist  air.  Since  Provostaye's  nitrosyl  sulphate  {Ann.  Chim. 
phya.,  1840,  [ii],  73,  362)  has  m.  p.  217—230°  and  distils  at  360°, 
according  to  various  authors,  it  is  suggested  that  it  cannot  have  the 
formula,  (S03)2N203,  generally  assigned  to  it,  but  should  probably 
be  represented  as  (S03)q(N203)3. 

D'Arcy's  observation  (Trans.,  1889,  55, 157),  that  boron  and  sulphur 
trioxides  do  not  combine  when  heated  together  in  open  vessels,  is 
confirmed,  but  combination  takes  place  whelh  the  operation  is  carried 
out  in  a  closed  vessel,  boryl  stUphate,  S02(0*B0)j,  being  formed  at 
115—120°,  bai-yl  disulphate,  (SO,)j,B203,  at  230°,  and  mixtures  of 
the  two  at  intermediate  temperatures.  Both  are  colourless,  amorphous, 
bulky,  brittle,  hygro.scopic  substances,  which  have  no  definite  melting 
point,  do  not  fume  in  moist  air,  but  dissociate  when  heated,  leaving 
eventually  residues  of  boron  trioxide.  They  dissolve  in  water,  yielding 
solutions  of  boric  and  sulphuric  acids.  Boryl  disulphate  reacts  with 
alcohol  to  form  alkyl  borates  and  alkyl-sulphuric  acids.  In  the  last 
respect,  its  behaviour  differs  somewhat  from  that  of  other  mixed 
anhydrides  (compare  Friedel  and  Ladenburg,  Compt.  rend.,  1865,  64, 
84  ;  Pictet  and  Geleznoff,  Abstr.,  1903,  i,  309,  601  j  Pictet  and  Bon, 
Abstr.,  1906,  i,  3). 

When  chromium  trioxide  and  sulphur  trioxide  are  heated  in  closed 
tubes  at  75°  or  at  a  higher  temperature,  a  yellow  mass  of  the  viixtd 
anhydride,  SOg.CrOg,  is  formed,  together  with  some  chromium  sesqui- 
oxide,  from  which  it  could  not  be  separated.  T.  A.  H. 

Molecular  Weight  of  Selenium.  F.  Ohvari  {Atti  R.  Acead. 
Lincei,  1908,  [v],  17,  ii,  389 — 391). — Cryoscopic  measurements  of 
solutions  of  selenium  in  iodine  (compare  Timmermans,  Abstr.,  1906, 
ii,  429)  give  for-  the  molecular  weight  of  selenium  the  values 
1502 — 167*7,.  the  number  calculated  for  Soj  being  158*4;  thus 
selenium  has  the  molecular  weight  corresponding  with  Se^Q  at  4° 
(compare  Beckmann,  Abstr.,  1904,  ii,  235),  with  Sog  at  42°  (compare 
Beckmann  and  Pfeiffer,  Abstr.,  1897,  ii,  363),  and  with  Se.,  at  113-9° 
(compare  also  Pellini  and  Pedrina,  Abstr.,  1908,  ii,  833).     'T.  H.  P. 

Volumetric  Composition  of  Gaseous  Ammonia  and  Atomic 
Weight  of  Nitrogen.  Philippe  A.  Guye  and  A.  Pintza  {Compt. 
rend.,  1908,  147,  925 — 928). — Ammonia  prepareel  from  pure  ammonium 
chloride  and  lime  was  decomposed  by  a  hot  platinum  wire,  and  the 
nitrogen  and  hydrogen  obtained  were  passed,  after  purification,  into  a 
vacuous  vessel  of  about  3|  litres  capacity  until  the  pressure  was  about 
one  atmosphere  at  0°.  The  loss  in  weight  of  the  complete  generating 
apparatus  being  known,  the  weight  and  density  of  the  mixed  ga.ses 
could  be  calculated.  One  litre  of  the  mixed  gases  at  0°  and  760  mm. 
was  found  to  weigh  0*37989  gram  when  corrected  for  traces  of  sulphur 
dioxide  and  trioxide.  Knowing  the  densities  of  hydrogen  and  nitrogen, 
and  making  allowance  for  their  slight  expansion  on  mixing,  the 
volumetric  ratio  of  nitrogen  to  hydrogen  in  ammonia  is  1:300172. 
It  follows  that  the  atomic  weight  of  nitrogen  is  14*014  (0=  16). 
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Consideration  of  the  sources  of  error,  however,  showed  that  any 
value  from  1 4*002  to  14*022  might  well  have  been  obtained.  The 
authors  consider  their  method  less  accurate  than  direct  gravimetric 
determinations.  K-.  J.  C. 

Oxidation  of  Ammonia  by  Potassium  Permanganate  and 
the  Effect  of  Ammonium  Salts  on  the  Reaction.  Mordko 
Hebschkowitsch  {Zeitsch.  physikal.  Chem.,  1908,  65,  93 — 96). — Dilute 
solutions  of  ammonia  and  of  potassium  permaoganate,  in  varying 
concentrations,  with  or  without  the  addition  of  ammonium  salts, 
have  been  heated  for  definite  periods  in  a  large  flask  at  40°,  and  the 
relative  proportions  of  nitrogen,  nitrous  and  nitric  acids  in  the  mixture 
determined. 

Increase  in  the  proportion  of  ammonia  increases  both  the  nitrogen 
and  the  nitrous  acid,  and  diminishes  the  nitric  acid;  increasing  the 
concentration  of  both  reagents  has  much  the  same  effect,  except  that 
the  proportion  of  nitrous  acid  is  not  much  altered.  Addition  of 
ammonium  salts  diminishes  the  amounts  of  nitrogen  and  nitrous  acid, 
and  greatly  increases  the  nitric  acid.  Ammonium  salts  are  formed 
in  the  course  of  the  reaction,  even  when  none  are  present  originally, 
and,  in  order  to  eliminate  their  action,  experiments  have  been  made 
in  which  excess'of  alkali  is  added  previously.  In  these  circumstances, 
less  nitrous  acid  and  more  nitrogen  are  formed.  G.  S. 

The  Hydrazinates  of  some  Metallic  Salts.  Hartwig  Feanzen 
and  O.  VON  Mayeb  {Zeitsch.  anorg.  Chem.,  1905,  60,  247 — 291). — 
Hydrazinates  of  metallic  salts  have  been  prepared  by  Curtius  and 
Schrader  (Abstr.,  1895,  ii,  10)  and  byHofmann  and  Marburg  (Abstr., 
1899,  i,  486).  A  number  of  new  methods  of  preparation  are  now 
described.  On  the  addition  of  hydrazine  to  a  solution  of  a  cobalt- 
ammine  salt,  reduction  always  takes  place,  nitrogen  being  evolved, 
and  the  hydrazine  compound  of  a  cobaltous  salt  being  precipitated. 

One  mol.  of  hydrazine  replaces  2  mols.  of  ammonia.  The  double 
compounds  form  crystalline  powders,  insoluble  in  water,  soluble  in 
acids  or  ammonia.  Sulphates  and  nitrates  tend  to  combine  with 
3  mols.  of  hydrazine,  whilst  chlorides,  bromides,  and  oxalates,  with 
the  exception  of  nickel  chloride  and  bromide  and  of  calcium  and 
strontium  bromides,  retain  only  2  mols.  The  following  compounds 
have  been  prepared  : 

With  3N2H4 :  Nickel  chloride,  bromide,  sulphate,  nitrate,  and 
dithionate  ;  cobaltous  sulphate  and  nitrate  ;  zinc  nitrate ;  cadmium 
nitrate  3  calcium  bromide ;  strontium  bromide. 

With  2N2H4  :  Nickel  chloride,  bromide,  and  oxalate ;  cobaltous 
chloride,  bromide, and  oxalate;  zinc  chloride,  bromide,  iodide,  oxalate, 
and  sulphate;  cadmium  chloride,  bromide,  iodide,  oxalate,  sulphate, 
carbonate,  and  phosphate ;  ferrous  chloride  and  oxalate ;  manganous 
chloride,  sulphate,  and  nitrate  ;  cupric  oxalate  ;  calcium  chloride  and 
nitrate  ;  strontium  chloride  ;  barium  chloride  and  bromide. 

Full  analyses  and  descriptions  of  the  compounds  are  given. 

C.  H.  D. 
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Chlorine  Azide  [Chloroazoimide],  N3CI.  Fritz  Raschig  (Ber., 
1908,  41,  4194 — 4195). — Chloroazoimide,  N3CI,  is  liberated  as  a 
colourless  gas,  having  an  odour  similar  to  hypochlorous  acid,  when  an 
aqueous  solution  of  sodium  azoimide  (1  mol.)  and  sodium  hypochlorite 
(1  mol.)  is  acidified  even  with  weak  acids,  such  as  acetic  acid  or  boric 
acid.  It  is  slightly  soluble  in  water,  forming  a  yellow  solution,  and 
explodes  with  extraordinary  violence  when  brought  into  contact  with 
a  flame  or  glowing  splinter,  and  sometimes  spontaneously  with  the 
production  of  a  pale  blue  flame.  It  is  decomposed  bv  aqueous  sodium 
hydroxide,  thus  :  N3CI  +  2NaOH  =  NaN,  +  NaOCl  +  HjO. 

W.  H.  G. 

Preparation  of  Crystalline  Silicon.  A.  J.  Kieser  {Cham.  Zeii., 
1908,  32,  1161— 1162).— With  the  object  of  ascertaining  whether 
combination  takes  place  between  aluminium  and  silicon  when  methods 
involving  the  use  of  aluminium  are  employed  for  preparing  silicon, 
careful  tests  have  been  made  for  aluminium  in  the  silicon  and  for 
silicates  in  the  slag.  For  the  first  tests,  crystalline  silicon  was  prepared 
by  Vigouroux's  method,  and  for  the  second  the  slag  from  Wohler'a 
method  was  examined.  In  each  case  the  quantity  of  aluminium  and 
silica  respectively  obtained  was  so  small  as  to  make  it  evident  that 
combination  between  aluminium  and  silicon  does  not  take  place. 

J.  V.  E. 

New  Formation  of  Liquid  Alloys  of  Potassium  and 
Sodium.  George  F.  Jaubert  {Bvll.  Sac.  chim.,  1908,  [iv],  3, 
1126—1131;  Ber.,  1908,  41,  4116— 4120*).— The  liquid  alloys  ob- 
tained by  the  action  of  (1)  sodium  on  potassium  hydroxide  and 
(2)  potassium  on  sodium  hydroxide  are  described. 

When  sodium  hydroxide  is  melted  in  a  vacuous  Jena  flask  with 
potassium,  reaction  occurs  at  200 — 250°,  bubbles  of  gas  (hydrogen  t) 
are  evolved,  the  temperature  rises  to  300°,  and  a  layer  of  the  alloy, 
NaKg,  having  the  appearance  of  mercury  is  formed  and  floats  on  the 
excess  of  alkali  hydroxide  used. 

When  potassium  hydroxide  (6  parts)  and  sodium  (11  parts)  are 
melted  together  in  the  same  way  at  250 — 275°,  the  alloy,  NaK,  is 
formed,  but  by  modifying  the  quantities  of  the  hydroxide  and  metal 
used  and  raising  the  temperature  to  350°,  the  chief  product  is  the 
alloy,  NaKo.  Both  alloys  are  liquid,  and  do  not  solidify  even  at  10°. 
They  oxidise  rapidly  in  cold  air,  especially  if  fresh  surfaces  are 
continually  exposed,  and  even  when  kept  under  liquid  petroleum 
the  potassium  slowly  oxidises.  The  alloy,  NaKg,  is  now  made 
commercially,  and  is  being  applied  in  a  number  of  industries. 

T.  A.  H. 

Csesium  Chromates.  Frans  A.  H.  Schreinemakers  and  D.  J. 
Meyeringh  (Chem.  Weekblad,  1908,  5,  811— 816).— The  following 
chromates  of  csesium  have  been  prepared  (at  30°) :  CsgCrO^  ;  CsgCrjO^ ; 
CsgCrgOjQ,  and  C!J.^Cr40j3.  Their  properties  are  similar  to  those  of 
the  corresponding  chromates  of  potassium,  ammonium,  and  rubidium. 
The  mono-  and  di-chromates  dissolve  in  water  without  decomposition  ; 
*  and  Ann.  Chim.  anal.,  1909,  14,  1 — 5. 
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the  tri-  and  tetra-chromates  are  decomposed  by  water.  The  solubility 
of  the  monochromates  of  ammonium,  potassium,  rubidium,  and 
caesium  increases  in  the  order  given  ;  that  of  the  dichromates  di- 
minishes in  the  same  order.  A.  J.  W. 

Action  of  Carbon  Dioxide  under  Pressure  on  Metallic 
Hydroxides  at  0°.  Frank  K.  Cameron  and  William  0.  Robinson 
(/.  Physical  Chem., 1208, 12,  561 — 573). — The  authors  have  determined 
the  solubility  of  carbon  dioxide  in  water  at  various  pressures  in 
presence  of  an  excess  of  the  solid  hydroxides  or  carbonates.  Succes- 
sive small  quantities  of  carbon  dioxide  were  forced  into  a  tube  con- 
taining the  hydroxides  or  carbonates,  vigorously  stirred  with  a  small 
known  weight  of  water,  and  curves  were  obtained  connecting  pressure 
with  weight  of  carbon  dioxide  in  the  apparatus.  Breaks  in  these 
curves  at  any  pressure  indicate  absorption  of  carbon  dioxide  by  the 
solid  phase,  that  is,  the  formation  of  solid  carbonates  or  hydrogen 
carbonates. 

The  only  authentic  solid  hydrogen  carbonates  appear  to  be  those  of 
the  alkali  metals,  excluding  lithium.  Calcium,  ferrous  iron,  and 
magnesium  do  not  form  solid  hydrogen  carbonates  at  0°  even  under  5 
atmospheres  pressure.  The  hydroxides  of  aluminium,  ferric  iron,  and 
glucinum  do  not  appear  to  combine  with  carbonic  acid. 

The  authors  regard  the  solubility  of  calcium  carbonate  in  carbon 
dioxide  solution  as  due  to  a  specific  solvent  action  of  the  carbon 
dioxide-water  mixture  rather  than  as  indicating  the  formation  of  a 
hydrogen  carbonate  (compare,  however,  E-aikow,  Abstr.   1905,  ii,  85). 

R.  J.  0. 

The  Solvent  Action  of  Carbon  Dioxide  up  the  Carbonates 
of  the  Heavy  Metals.  Clarence  A.  Seyler  (Analyst,  1908,  33, 
454— 457).— It  has  been  shown  by  Free  (Abstr.,  1908,  ii,  848)  that 
the  solubility  of  basic  copper  carbonate  increases  with  the  concentra- 
tion of  the  free  carbon  dioxide,  and  the  author  now  shows  that  Free's 
results  exhibit  regularities  similar  to  those  found  for  other  carbonates, 
and  that  these  can  be  deduced  from  the  principles  of  chemical 
equilibrium.  The  solubility  of  the  basic  carbonates  of  zinc  and  lead  is 
governed  by  the  same  law.  In  all  three  cases  the  effect  of  a  hydrogen 
carbonate  would  be  to  diminish  the  solubility,  according  to  the  law 
vM  X  HCOg  =  constant,  when  the  carbon  dioxide  is  kept  constant. 
The  protective  action  of  calcium  in  solution  as  hydrogen  carbonate 
on  waters  which  act  on  lead  and  zinc  is  thus  explained. 

W.  P.  S. 

Mixed  Barium-Strontiiim  Chromate  Precipitate.  Lionel 
H.  DuscHAK  (J.  Amer.  Chem.  Soc,  1908,  30,  1827— 1833).— Hulett 
and  Duschak  (Abstr.,  1904,  ii,  616)  have  stated  that  the  occlusion  of 
barium  chloride  by  precipitated  barium  sulphate  is  most  easily 
explained  by  regarding  the  precipitate  as  an  isomorphous  mixture  of 
barium  sulphate  with  one  or  more  complex  barium  salts,  and  that  cases 
of  isomorphism  in  which  one  component,  owing  to  its  ready  solubility, 
is  present  in  only  a  minute  quantity  are  probably  not  uncommon. 
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A  study  has  now  been  made  of  the  precipitate  of  mixed  barium  and 
strontium  chromates  formed  as  an  intermediate  product  in  the 
separation  of  barium  and  strontium  by  the  usual  analytical  method. 
The  results  of  the  experiments  show  that  a  crystalline  precipitate  of 
barium  and  strontium  chromates  of  definite  composition  is  formed  in  a 
saturated  solution  of  barium  chromate  containing  given  concentra- 
tions of  strontium  chromate  and  acetic  acid.  It  has  been  found  that 
diffusion  takes  place  within  this  substance,  and  that,  therefore,  it 
must  either  be  regarded  as  a  solid  solution  or  else  diffusion  must 
be   recognised  as  a  possible  property  of  isomorphous  mixtures. 

E.  G. 

Silico-thermic  Experiments.  Paul  Askenast  and  Charles 
PoNNAZ  {Zeitsch.  Ehklrochevi.,  1908,  14,  810—811). — Barium 
peroxide  and  silicon  react  very  violently  when  the  reaction  is 
initiated  by  means  of  a  fuse.  By  using  coarsely-powdered  barium 
peroxide  (50  parts)  and  silicon  (15  parts),  a  barium  silicide  with  30% 
of  barium  is  obtained.  The  mixture  (with  less  silicon  and  a  little 
sodium  peroxide)  may  also  be  used  to  fuse  iron  or  copper,  or  powdered 
ferro-silicon  or  titanium  silicide  may  be  used  in  place  of  silicon. 

T.  E. 

Estimation  of  the  Valency  of  Qlucinum  by  Colloidal 
Experiments.  Ant.  Galecki  (^Zeitsch.  EUktrochem.,  1908,  14, 
767 — 768). — The  quantities  of  barium,  calcium,  potassium,  glucinum, 
magnesium^  lanthanum  and  aluminium  salts  required  to  coagulate  a 
colloidal  solution  of  arsenic  sulphide  are  compared.  Glucinum 
behaves  in  exactly  the  same  way  as  barium,  calcium,  and  magnesium, 
very  much  larger  quantities  of  potassium  salts  and  very  much  smaller 
quantities  of  aluminium  or  lanthanum  salts  being  required  to  produce 
the  same  effect.     The  results  point  to  glucinum  being  bivalent. 

T.  E. 

Compounds  of  Lead  with  Nitrous  Acid.  Alberto  Chilesotti 
{Atti  R.  Accad.  Lincei,  1908,  [v],  17,  ii,  377—384,  474—483. 
Compare  Abstr.,  1908,  ii,  948). — When  treated  with  water,  the  basic 
salt,  Pb(OH)2,Pb(N03)2,H50,  undergoes  hydrolysis,  yielding  the 
compound  3PbO,No03,a:HoO  (loc.  cit!).  The  latter  then  undergoes 
further  hydrolysis,  during  which  the  ratio  Pb  :  NOj  increases  to  a 
value  indicating  the  formation  of  the  salt  4PbO,Nj03,HjO. 

The  experiments  carried  out  up  to  the  present  time  show  that  the 
following  basic  salts  must  be  regarded  as  definite  compounds : 
Pb(OH).„Pb(N02)2,  ^^^  its  hydrate  with  lH.p ;  SPbCNjO,  or 
2PbO,Pb(N02)2,  a°^  4PbO,N203,H20 ;  the  first  two  of  these  salts 
may  be  regarded  as  derivatives  of  ortho-nitrous  acid,  H3NO3. 

The  salt  3PbO,N203  may  be  prepared  as  follows  :  The  basic  salt, 
Pb(N02)2,Pb(OH)2.H2^»  is  treated  with  increasing  quantities  of 
water,  the  limpid,  yellow  solution  formed  being  replaced  by  water,  by 
which  means  an  almost  colourless,  turbid  liquid  is  obtained,  from 
which  the  suspended  substance  is  gradually  deposited  ;  the  substance 
then  remaining  undissolved  consists  of  the  salt  3PbO,N20.^,a;H20. 

Study   of    the   electrolysis  of    the   salt  4PbO,N205,N203'3H20   in 
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dilute  acetic  acid  shows  that  the  ions  NOg'  or  the  molecules  of  the 
neutral  nitrite,  Pb(N02)2,  do  not  form  complex  cations  with  lead,  and 
that  the  ions  NO3'  and  ]N  0^  move,  for  the  most  part,  independently  of 
one  another,  and  in  proportions  corresponding  with  the  stronger 
dissociation  of  Pb(N03)2  and  with  the  greater  mobility  of  the  NO3' 
ion ;  the  current  is  carried  only  in  small  proportion  by  lead  ions. 

In  order  to  ascertain  whether  lead  nitrate  combines  with  the  nitrite 
in  small  proportion  to  form  complex  anions,  the  author  uses  a  method 
devised  by  Miolati  and  Pizzighelli  (Abstr.,  1908,  ii,  595).  Con- 
ductivity measurements  of  solutions  containing  lead  nitrite  and 
nitrate  show  that  the  specific  conductivity  curve  changes  direction 
when  the  two  salts  are  present  in  molecular  proportions.  It  is  hence 
probable  that,  to  a  certain  small  extent,  these  two  salts  combine  in 
the  proportion  Pb(N03)2  :  Pb(N02)2  to  form  a  complex  salt. 

Attempts  to  separate  such  a  complex  salt  in  the  solid  state  from 
solutions  containing  the  components  in  molecular  proportions  were 
unsuccessful.  T.  H.  P. 

Optical  Investigation  of  the  Copper  Complex  in  Ammonia 
and  Pyridine  Solutions.  Arthur  Hantzsch  and  Philip  Wilfred 
Robertson  {Ber.,  1908,  41,  4328—4340.  Compare  Abstr.,  1908,  ii, 
447,  646). — The  method  previously  described  has  been  extended  to  the 
coppertetrammine  complex,  and  the  following  conclusions  have  been 
arrived  at.  All  cupric  compounds  whether  in  aqueous  or  alcoholic 
ammonia  solutions  are  optically  identical,  and  contain  exclusively  the 
coppertetrammine  complex,  Cu(NH3)4 ;  the  base  is  coppertetrammine 
hydrate,  Cu(NH3)4(OH)2,  and  cot  the  diammine  hydrate.  The  colour  is 
not  materially  altered  whether  the  temperature,  degree  of  dissociation, 
or  solvent  is  changed,  and  apparent  departures  from  this  are  ascribed 
to  chemical  change  ;  as  for  example  the  formation  of  a  triammine- 

aquo-complex,    C!u\p.TT^^^.      The    solutions   in   aqueous    pyridine    of 

copper  salts  are  likewise  identical ;  the  complex  is  less  stable  than  that 

with  ammonia,  and  is  probably  Cu^^  .     Copper  acetate  in   pure  or 

alcoholic  pyridine  contains  another,  less  intensely  coloured,  complex, 

probably  Cu^JIj^^. 

The  chemical  influence  of  the  solvent  is  exhibited  in  the  water  and 
methyl,  ethyl,  and  amyl  alcoholic  solutions  of  copper  acetate,  probably 
due  to  the  addition  of  solvent  to  the  unsaturated  complex,  Cu(0Ac)2. 
Copper  forms  in  solutions  only  the  complex  CuR^,  and  has  co-ordina- 
tion number  4.  W.  R. 

Scandium.  Sir  William  Crookes  {Phil.  Trans.,  1908,  209,  A, 
15 — 46.  Compare  Abstr.,  1908,  ii,  695). — About  thirty  scandium 
salts,  both  of  inorganic  and  organic  acids,  have  been  prepared  and 
analysed,  and  their  properties  are  described  in  detail.  Some  of  the 
inorganic  salts  have  already  been  described  by  previous  observers. 

The  chloride,  ScgClg,  and  the  corresponding  bromide  crystallise  with 
I2H2O;   the  fluoride    is  anhydrous.     Scandium  potassium  sulphate, 
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802(804)3,3 KgSO^,  is,  contrary  to  the  statement  of  Cleve,  and  in 
agreement  with  Nilson,  only  slightly  soluble  in  a  saturated  solution 
of  potassium  sulphate.  The  aelenate,  802(8604)3,81120,  rhombic 
prisms,  loses  GHgO  at  100°,  and  becomes  anhydrous  at  400°;  it 
decomposes  at  a  yellow  heat.  The  nitrate,  Sc(N03)3,4HjO,  prismatic 
crystals,  is  rendered  anhydrous  on  heating  over  a  water-bath,  and 
decomposes  at  a  high  temperature.  When  dried  in  a  vacuum  at  100° 
for  seventeen  hours,  a  basic  nitrate,  Sc(0H)(N0j)2,H,0,  is  obtained, 
and  another  basic  nitrate,  Sc20(N03)4,  is  obtained  by  heating  the 
nitrate  for  twelve  hours  in  a  hot-air  oven  at  120°. 

The  majority  of  the  organic  scandium  salts  were  prepared  by 
interaction  of  scandium  hydroxide  aud  the  corresponding  acid.  Most 
of  the  salts  with  fatty  acids  are  more  soluble  in  cold  than  in  hot 
water.  The  formate,  (HC02)2Sc*OH,H,0,  occurs  in  bard,  lustrous 
crystals,  soluble  in  hot  water  and  in  alcohol.     The  acetate^ 

(C2H,02)8ac-OH,2H20, 
forms  fine  white  crystals,  which,  on  being  kept  for  some  days,  lose 
IHoO.  The  propionate,  (C3H502)2Sc*OH,  occurs  as  a  voluminous, 
white  f»owder,  easily  soluble  in  alcohol ;  the  bulyroUt,  (G^H.jO^)^c'OH., 
the  isobiUyrate,  with  2H2O,  and  the  isovalerate,  (C5Hj02)2Sc*OH,2HjO, 
are  also  amorphous  and  soluble  in  alcohol. 

Scaiidium  oxalate,  802(020^)3,5  H.^O,  occurs  as  a  crystalline  powder, 
which  loses  2H2O  over  sulphuric  acid  at  the  ordinary  temperature, 
SH.p  in  air  at' 100°,  and  41IjO  in  air  at  140°.  It  is  moderately 
soluble  in  a  solution  of  ammonium  oxalate,  on  which  fact  a  method  of 
separating  scandium  from  other  rare  earths  may  be  based.  The 
succinate,  C2H4[C02Sc(OH)2]2,H20,  is  a  white  powder,  insoluble  in 
water  and  alcohol ;  the  picrate,  (CgH207Nj)28c*OH,14H20,  occurs  in 
yellow,  needle-shaped  crystals,  which  explode  faintly  on  heating.  The 
salt  loses  9H,0  at  100°.  The  berizoate,  (C^Hj -002)880,  and  the 
Q-toluate,  (CgH4Me'C02)2So*OH,3HjO,  form  crystalline  powders ;  a 
basic  o-toluate,  2CgH703Sc,Sc(OH)g,  obtained  by  using  excess  of  the 
hydroxide,  occurs  as  a  white  powder.  The  m-  and  ^toluatet,  both 
with  3H2O,  form  white,  curdy  precipitates,  insoluble  in  water  ;  the 
pheiiylacetate,  (C-H-*CO.,)28c'OH,3H20,  is  also  practically  insoluble 
in  water.  The  pyromeUitate,  C(jH2(C028c(OH.)2]4,2H20,  a  white, 
amorphous  powder,  loses  IHoO  at  100°,  and  the  remaining  molecule 
at  140°.  The  camphoi'ate,  CjqHj404I8cOH,  is  a  white,  insoluble  powder, 
which  is  very  electrical  in  the  dry  state. 

The  atomic  weights  of  the  closely-related  elements,  scandium 
yttrium,  and  ytterbium,  are  approximately  simple  multiples  of  that  of 
boron,  and  as  they  occur  together  in  nature,  it  is  suggested  that  the 
elements  of  lower  atomic  weight  may  be  formed  from  those  of  higher 
atomic  weight  by  successive  sub-division. 

Photographs  of  those  parts  of  the  spectrum  containing  the  more 
prominent  scandium  lines  are  given.  G.  8. 

Scandium.  I.  Richard  J.  Meyer  {Zeitsch.  anorg.  Chem.,  1908, 
60,  134 — 151). — The  extraction  of  scandium  from  wolframite  (from 
Zinmvald,  Saxony)  is  described.  The  mineral  contains  0-14 — 0-16% 
of  rare  earths,  in  which  scandium  oxide  predominates.     The  ore    is 
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first  fused  with  sodium  hydroxide  and  extracted  with  water ;  the 
residue  (chiefly  the  oxides  of  iron,  manganese,  calcium,  and  lead)  con- 
tains practically  all  the  scandium  (0'30 — 0"33%  of  the  oxide). 

Two  methods  have  been  used  for  separating  the  scandium  from  the 
mixed  oxides  :  (1)  To  a  neutral  or  slightly  acid  solution  of  the  oxides 
a  saturated  solution  of  oxalic  acid  is  added,  and  the  mixture  kept  for 
twenty-four  hours.  The  precipitate,  which  is  richer  in  the  rare  earths 
than  the  original  mixture,  is  washed,  ignited,  dissolved  in  excess  of 
hydrochloric  acid,  and  excess  of  hydrofluoric  acid  is  added.  The 
precipitate  thus  obtained  is  quite  free  from  manganese,  and  consists 
of  the  fluorides  of  lead,  calcium,  iron,  and  of  the  rare  earths.  The 
remaining  metals  are  removed  by  special  methods,  and  the  rare  earth 
residue  finally  obtained  contains  about  95%  of  scandium  oxide. 

According  to  the  second  method,  the  mixture  of  oxides  is  dissolved 
as  completely  as  possible  in  hydrochloric  acid,  solid  sodium  silico- 
fluoride  is  then  added,  and  the  mixture  boiled  for  half  an  hour,  when  a 
precipitate  containing  all  the  scandium  and  practically  none  of  the 
other  rare  earths  is  obtained.  Iron,  calcium,  etc.,  are  then  removed 
as  before,  and,  finally,  a  very  pure  scandium  oxide  is  obtained. 

The  other  rare  earths,  except  thorium,  can  be  separated  from 
scandium  by  adding  sodium  thiosulphate  to  a  neutral  solution  and 
boiling  for  some  time  j  the  precipitate  consists  of  scandium  thio- 
sulphate. The  final  product  was  tested  for  purity  spectroscopically 
and  by  an  atomic  weight  determination  ;  it  contained  about  1%  of 
thorium  oxide,  for  which  no  quite  satisfactory  method  of  separation 
has  been  found.  G.  S. 

Heats  of  Combustion  of  Aluminium,  Calcium,  and 
Magnesium.  Frank  E.  Weston  and  Henry  E,.  Ellis  {Trans. 
Faraday  Soc,  1908,  4,  130 — 133). — Both  magnesium  and  calcium 
reduce  aluminium  oxide  on  ignition  with  a  fuse ;  magnesium  also 
reduces  lime.  Lime  and  magnesia  are  partly  reduced  by  aluminium 
and  calcium  respectively  at  high  temperatures.  C.  H.  D. 

Aluminium  Carbide.  Paul  Askenasy,  W.  Jarkowsky,  and  A. 
Waniczek  (Zeitsch.  Ekhtrochem.,  1908,  14,  811 — 813). — When  pure 
crystalline  aluminium  carbide  is  heated  above  the  melting  point  of 
aluminium  in  air  or  in  an  indifferent  gas,  metallic  aluminium 
exudes  from  it.  In  making  the  carbide  from  alumina  and  carbon  in 
the  electric  furnace,  the  best  yield  of  carbide  is  obtained  by  rapidly 
cooling  the  contents  of  the  furnace.  When  the  cooling  is  slow,  the 
product  consists  mainly  of  the  apparently  unchanged  mixture.  The 
authors  believe  that  the  reaction  Al^Cg  Z^  4A1  +  30  has  a  transition 
point ;  at  high  temperatures  the  carbide  is  the  stable  system,  at  lower 
temperatures  it  decomposes  into  the  metal  and  carbon.  At  the 
melting  point  of  aluminium,  the  velocity  of  decomposition  is  very  con- 
siderable. These  observations  explain  the  presence  of  hydrogen  in 
the  gas  evolved  by  the  action  of  acids  on  aluminium  carbide,  and  also 
the  fact  that  a  copper-aluminium  alloy  is  formed  when  it  is  fused  with 
copper.  T.  E. 
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Fused  Alumina  in  the  Amorphous  State,  and  Reproduc- 
tion of  Blue  Colour  of  Sapphires.  Louia  Paris  (Compt.  rend., 
1908,  147,  933 — 935). — Pure  alumina  in  the  oxyhydrogen  flame, 
although  it  is  only  superficially  fused,  absorbs  chromic  oxide  through- 
out its  mass,  giving  artificial  rubies.  Oxides  of  cobalt,  iron,  etc., 
which  would  give  a  blue  coloration,  are  insoluble  in  pure  alumina. 
Nickel  oxide,  however,  dissolves,  giving  a  greenish-blue  colour. 

If  a  small  percentage  of  another  oxide,  such  as  lime,  is  added  to  the 
fused  alumina,  cobalt  and  other  colouring  oxides  dissolve,  giving  a 
blue  product,  the  optical  properties  of  which  show  it  to  be  amorphous, 
whereas  pure  alumina  and  artificial  rubies  are  crystalline. 

Htones,  weighing  as  much  as  20  carats,  can  be  obtained  indistin- 
guishable from  natural  sapphires,  except  by  a  slight  difference  in 
refractive  index.  R.  J.  C. 

Reproduction  of  the  Blue  Colour  of  Oriental  Sapphires. 
AuGUSTK  Verneuil  {Compt.  rend.,  1908,  147,  1059— 1061).— The 
author  contends  that  the  process  described  by  Paris  (preceding 
abstract)  does  not  accurately  reproduce  the  colour  of  Oriental 
sapphires.  W.  O.  W. 

Alum.  RoBEKT  Marc  (Zeilsch.  anorg.  Chem.,  1908,  60,  193—207). 
— Whilst  a  specimen  of  alum  obtained  from  Kahlbaum  had  a  solubility 
in  water  of  about  10  grams  per  litre  at  17°,  being  independent  of  the 
degree  of  supersaturation  before  cooling,  and  it  readily  formed  super- 
saturated solutions,  a  specimen  obtained  from  Merck  was  less  soluble, 
had  very  little  tendency  to  form  supersaturated  solutions,  and  the 
solubility  depended  on  the  degree  of  supersaturation  before  the  excess 
of  salt  was  caused  to  separate  by  inoculation ;  the  higher  the  super- 
saturation  the  greater  the  final  solubility.  It  was  then  found  that 
the  alum  which  separated  from  dilute  solutions  contained  more  alkali, 
that  is,  it  was  more  basic  than  that  separating  from  more  concentrated 
solutions.  The  original  alum  of  Merck,  however,  was  of  the  usual 
composition,  as  was  that  of  Kahlbaum. 

No  adequate  explanation  of  these  phenomena  has  so  far  been  found. 
Of  the  commercial  alums  examined,  only  Merck's  showed  the  peculiarity 
in  question.  G.  S. 

Solidification  Curves  of  Certain  Molten  Silicates.  Emil 
DiTTLER  {MonalsL,  1908,  29,  1037— 1074).— The  freezing-point 
curves  for  mixtures  of  segirite  and  nephelin,  labradorite  and  nephelin, 
and  labradorite  and  diopside,  have  been  determined.  Comparative 
measurements  were  made  for  mixtures  of  the  minerals  and  of  the 
artificial  substances.  In  general,  the  melting-point  curves  for 
mixtures  of  the  artificial  products  are  higher  than  those  for  the 
minerals.  The  melting  points  of  the  crystalline  mixtures  lie  in  all 
cases  approximately  on  a  straight  line,  whilst  in  the  case  of  the 
glasses  the  melting  points  are  considerably  lower  than  those  of  the 
two  components.  The  order  in  which  the  silicates  separate  out  is : 
magnetite,  augite,  segirite,  labradorite,  diopside,  nephelin,  and  sodium 
augite.     This  succession  is  in  agreement  with  Rosenbusch's  rule. 
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The  experimental  data  lead  the  author  to  doubt  whether  the 
solidification  of  complex  silicate  mixtures  is  even  approximately 
regulated  by  the  factors  which  determine  the  same  process  in  the  case 
of  simple  systems,  H.  M.  D. 

Action  of  Hydrochloric  Acid  on  Permanganates.  Rudolf  F. 
Weinland  and  P.  Dinkelacker  (Zeitsch.  anorg.  Chem.,  1908,  60, 
173 — 177). — Meyer  and  Best  (A.bstr.,  1900,  ii,  77)  have  obtained 
double  salts  of  manganese  tetra-  and  tri-chloride  with  potassium 
chloride  by  leading  hydrogen  chloride  into  a  solution  of  potassium 
permanganate  in  glacial  acetic  acid.  The  authors  now  show  that 
these  and  corresponding  double  salts  can  be  obtained  by  the  action  of 
aqueous  concentrated  hydrochloric  acid  on  permanganates. 

The  compound,  MnCl4,2KCl,  is  best  obtained  by  adding  calcium 
permanganate  and  a  concentrated  solution  of  potassium  chloride  to  a 
40%  aqueous  solution  of  hydrochloric  acid  cooled  with  ice  and  salt ;  it 
forms  small,  dark  red  crystals.  The  corresponding  rubidium  and 
ammonium  salts  have  been  obtained  in  the  same  way. 

From  the  solutions  from  which  the  double  salts  of  quadrivalent 
manganese  have  separated,  double  salts  of  tervalent  manganese  of  the 
type  MnCl3,2KCl  are  obtained  on  adding  excess  of  the  alkali  chlorides 
in  concentrated  aqueous  solution.  The  rubidium,  caesium,  potassium, 
and  ammonium  salts  have  been  prepared ;  all  except  the  rubidium 
salt  have  been  described  by  previous  observers.  G.  S. 

Action  of  Chlorine  on  Ferroboride  and  Manganese  Boride 
at  High  Temperature.  Josef  Hoffmann  {Zeitsch.  angew.  Chem., 
1908,  21,  2545— 2546).— When  Goldschmidt's  ferroboride  is  heated  to 
300 — 400°  in  a  long  combustion  tube  in  a  current  of  dry  chlorine, 
there  is  produced  near  the  heated  substance  a  small  quantity  of  a 
dark  green  sublimate  having  the  composition  FegClgB.  The  chief 
product,  however,  condenses  farther  away  on  the  cooler  parts  of  the 
tube  as  a  brown  solid,  and  is  probably  a  complex  substance  composed 
of  boron  chloride  and  ferrous  chloride.  A  still  more  volatile  compound 
was  condensed  in  a  U-tube  connected  to  the  combustion  tube  and 
kept  in  a  cooling  mixture ;  this  was  a  pale  yellow,  highly 
refractive  liquid,  b.  p.  24 — 28°,  which  appears  to  be  impure  boron 
chloride. 

Manganese  boride,  heated  in  dry  chlorine  in  a  similar  manner,  also 
gave  complex  manganese  boro-chlorides,  but  in  such  small  quantities 
that  at  present  it  has  not  been  possible  to  ascertain  their  composition. 

J.  y.  E. 

Composition  of  Colloidal  Ferric  Hydroxy- chlorides.  Leopold 
Michel  {Compt.  rerid.,  1908,  147,  1052—1054.  Compare  Malfitano, 
Abstr.,  1906,  ii,  450). — This  paper  contains  details  of  the  method 
adopted  for  studying  the  composition  of  colloidal  ferric  chloride 
solutions  by  filtration  through  collodion  membranes.  Experiments 
have  been  made  to  determine  the  ratio  Fe  :  01  in  the  micro-cells  of 
ferric  hydroxy-chloride  to  which  the  membranes  are  impermeable,  and 
in  the  filtrate  which  constitutes  the  intercellular  liquid.     From  the 
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analytical  data  obtained,  the  author  arrives  at  the  conclusion  that 
the  colloidal  solution  contains  several  physical  units  of  variable 
composition. 

In  one  series  of  experiments  carried  out  on  an  ochreous  solution  of 
ferric  chloride  containing  a  precipitate,  the  intercellular  liquid  was 
found  to  be  of  uniform  composition  throughout.  The  micro-cells 
suspended  in  the  top  layer  contained  iron  and  chlorine  in  the  atomic 
ratio  Fe  :  CI  =  24  : 1,  whilst  in  the  lower  layer  containing  the  sediment 
the  ratio  was  4*5  :  1. 

In  the  stable  colloidal  solution  obtained  by  adding  ferric  chloride  to 
boiling  water,  a  separation  of  micro-cells  of  different  composition  was 
effected  by  means  of  the  centrifuge.  W.  O.  W. 

Complex  Metal  Ammonias.  VIII.  Transformation  of 
Hexamminetrioldicobalt  Salts  into  Octamminedioldicobalt 
Salts.  Alfred  Wernee  {Ber.,  1908,  41,  3879—3884.  Compare 
Abstr.,  1908,  ii,  42,  43). — It  has  been  found  possible  to  pass  from  a 
hexamminetrioldicobalt  salt  having  the  constitutioiml  formula  (I)  to 
an  octamminedioldicobalt  salt  having  the  formula  (II),  that  is,  to 
replace  an  "  ol-bridge "  in  the  former  by  2  mols.  of  ammonia,  and 
thus  obtain  further  confirmation  of  the  correctness  of  these  formula  : 
•OH- 


(NH^,Co:^2;Co(NH,), 


Xv 


(NH3)3Co-OH-Co(NH,)3: 
•OH- 

(I.)  -^  (II.) 

Hexamminetrioldicobalt  sulphate  (compare  this  vol.,  ii,  43)  is 
converted  by  cold  50%  nitric  acid  into  dinitratolt*xamtnin$dioldicobcdt 
nitrate,  [N03(NH3)8Co(OU),,Co(NH3)3N03](N03)j,3H,0,  which  crys- 
tallises in  pale  violet,  glistening  scales.  Its  aqueous  solutions 
quickly  decompose  ;  consequently,  other  salts  of  this  series  could  not 
be  prepared  in  a  pure  state.  A  freshly-prepared  solution  when 
treated  with  sodium  dithionate  slowly  deposits  niiratoaquohexammine- 
dioldicobalt  dithionate, 

as  small,  pale  violet  scales.  An  aqueous  solution  of  the  nitrate 
which  has  been  kept  for  some  time,  when  treated  with  sodium 
sulphate,  yields  diaquohexamviinedioldicohalt  itulphate, 

[Co2(NH3),(OH),(OH,).](SOj2,4  or  3H,0, 
an  intense,  bluish-violet,  sparingly  soluble  salt  which  could    not  be 
obtained  pure.     The    nitrate   is   converted    by    liquid   ammonia   and 
subsequent    treatment   with   ammonium    bromide    into    octammine- 
dioldicobalt bromide  (compare  Abstr.,  1907,  ii,  966).  W.  H.  G. 

Complex  Metal  Ammonias.  IX.  Decamniine-/i-amino- 
dicobalt  Salts.  Alfred  Werner  {Ber.,  1908,  41,  3912—3921. 
Compare  Abstr.,  1908,  ii,  42). — When  octammine-/x-amino-ol-dicobalt 
nitrate  is  treated  with  nitric  acid  in  the  cold,  nitratoaquo-ociammine- 

fi-aminodicobaU    nitrate,      ^  „  A'^Co-NH^-Co^  NO^      (N^8)4»    ^^     °^" 

tained  quantitatively  as  a   viqlet   salt.     This,  on  addition  in   small 
quantities   to    well-stirred    liquid    ammonia,    is    converted   into   the 
decammine-/i-amminodicobalt  nitrate,  a  small  quantity  of  the  octammine- 
VOL.  XCVI.  ii.  4 
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/x-amino-ol-dicobalt  nitrate  being  regenerated.  The  constitution  of  this 
salt  was  determined  independently  of  the  octammine  series,  as  chloro- 
pentammine-cobalt  and  hexammine-cobalt  salts  are  obtained  by  the 
action  of  a  mixture  of  hydrochloric  and  sulphuric  acids,  from  which 
the  deduction  is  made  that  five  molecules  of  ammonia  are  attached  to 
each  of  the  cobalt  atoms,  thus  :  [(NH3)5Co-NH2-Co(NH3)5]Cl5  +  HCl  = 

CI     n 

^^^NTT  ^    r-'^2  +  [^^(-^•^3)6]^^3-     That  the  decammine  salt  is  not  an 

imino-derivative  of  the  type  [(NH3)5Co-]SrH(HCl)-Co(NH3)5]Cl4  is 
shown  by  its  behaviour  towards  alkalis,  the  elements  of  hydrogen 
chloride  not  being  withdrawn. 

These  salts  have  all  a  bluish-red  colour,  and  correspond  with  the 


rhodochromium  salts,     ^^2^nv^^^'^ 


(NH3), 


Xg,  from  which  the  conclusion  is 


drawn  that  the  hydroxyl  in  the  chromium  compound  plays  the  same 
part  as  the  /x-amino-radicle  in  the  cobalt  derivatives. 

The  nitrate,  Y(N03)5,{Y-[(NH3)5-Co-NH2-Co(NH3)5]},  forms  dark 
bluish-red  needles ;  the  chloride,  YClgjHgO,  precipitated  from  the 
solution  of  the  nitrate  by  addition  of  ammonium  chloride,  crystallises 
in  glistening,  reddish-violet  needles,  and  is  not  decomposed  on  boiling 
with  concentrated  hydrochloric  acid.  It  is  only  decomposed  by  the 
mixture  of  sulphuric  acid  and  hydrochloric  acid  by  long-continued  heating. 
The  bromide,  YBrgjHgO,  forms  slender,  reddish-violet  needles ;  the 
dithionate,  Y2(S20g)5,6H20,  forms  a  rose-red  powder,  which,  on  heating 
at  60 — 80°,  loses  4H2O  and  is  converted  into  the  hexammine  and 
hydroxyl  pentammine  salts.  This  was  shown  by  treatment  with 
aqueous  ammonium  bromide,  when  the  hexammine  bromide  was 
precipitated.  The  filtrate  on  addition  of  alcohol  deposited  a  bluish-red 
powder  free  from  sulphur,  which,  on  boiling  with  hydrochloric  acid, 
gave  chloropentammine-cobalt  chloride.  The  sulphate,  Y2(S04)5,3H20, 
crystallises  in  red  needles  and  thin  prisms.  W.  B,. 

True  Peroxide  of  Nickel.     Giovanni  Pellini  and  D.  Meneghini 

{Zeitsch.  anorg.  Chem.,  1908,  60,  178 — 190). — A  nickel  peroxide  of 
the  formula  Ni02,ccH20  has  been  obtained  as  follows.  A  dilute  solution 
of  nickel  chloride  is  cooled  to  -  50°,  an  equal  volume  of  30%  hydrogen 
peroxide  added,  and,  finally,  potassium  hydroxide  in  alcoholic  solution. 
The  precipitate  is  washed  several  times  with  cold  alcohol  and  then 
with  ether,  and  forms  a  greyish-green  powder,  stable  in  the  air.  The 
pure  peroxide  has  not  been  obtained,  but  in  one  case  the  ratio  Ni  :  O 
was  as  high  as  1  :  1  "98.  The  same  peroxide  is  obtained  by  the  action 
of  hydrogen  peroxide  on  free  nickel  hydroxide,  but  the  reaction  is 
comparatively  slow,  a  large  proportion  of  the  hydroxide  remaining 
unchanged.  The  proportion  of  water  associated  with  the  peroxide 
has  not  been  determined. 

The  greyish-green  peroxide  gives  all  the  reactions  of  hydrogen 
peroxide,  and  its  behaviour  is  quite  different  from  that  of  the  peroxide 
of  the  same  formula  described  by  Bellucci  and  Clavari  (Abstr.,  1905, 
ii,  823)  ;  it  is  therefore  suggested  that,  the  former  oxide  has  the  con- 
stitution Ni<[  I ,  and  that  described  by  Bellucci,  Ni«^   .  G.  S. 
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Chromium  Compounds.  VII.  Hydrates  of  Chromium 
Fluoride  and  an  Example  of  Co-ordinate  Isomerism  among 
Hydrates.  Alfred  Wekner  and  W.  Costachescu  {Ber.,  1908,  41, 
4242— 4246).— The  compounds  CrFg,  CrF3,4H20,  2CrF3,7H20,  and 
CrFg.OHjO  are  described  in  chemical  literature. 

The  authors  have  examined  the  compounds  with  7  and  OHjO, 
and  the  following  new  compounds :  CrFjjGH.p,  2CrF3,7H20,  and 
CrF3,3H,0. 

Ilexcujuochromium  fluoride,  [Cr(OH2)Q]F3,  forms  a  violet,  crystalline 
powder,  and  is  obtained  by  adding  a  concentrated  solution  of  potassium 
fluoride  to  a  similar  solution  of  violet  chromium  nitrate.  Its  electrical 
conductivity  (in  paraffin  vessels)  is  about  half  that  of  the  violet 
chloride,  and  treatment  with  sulphuric  acid  gives  rise  to  hexaquo- 
chromium  sulphate.  When  the  moist  crystals  are  kept,  they  yieM 
the  violet  hydrate,  CrF,^,9H.,0.  This  conversion  occurs  spontaneously 
when  the  crystals  are  washed,  especially  when  they  are  pre.ssed  slightly 
with  a  spatula.  This  hydrate  yields  hexaquochromium  sulphate  when 
treated  with  sulphuric  acid,  and  the  formula  [Cr(OHj)g](OHjF)j  is 
suggested.     The  hexahydrate  loses  SHjO  at  60 — 70°. 

Hexaquochromium  chromium  Jiexafluoride,  [Cr(OHo)g]CrFg,  is  obtained 
as  an  insoluble  green  product  when  the  hexaquochromium  fluoride  is 
warmed  with  water.  A.  monohydrate,  [Cr(0H,)g]CrF^,H20,  is  obtained 
by  double  decomposition  between  hexaquochromium  chloride  and 
ammonium  chromium  hexafluoride,  (NH^)3CrF^.  It  forms  a  pale  green, 
crystalline  powder  with  a  pearly  lustre,  and  when  heated  at  105°  loses 
a  molecule  of  water,  yielding  the  insoluble  gi^en  compound.  The 
monohydrate  is  isomeric  with  Poulenc's  salt  (Abstr.,  1893,  ii,  321), 
which  is  regarded  as  trifluorotriaquochromium  monohydrate, 

its  aqueous  solution  has  a  distinctly  acid  reaction,  but  does  not  give 
the  reactions  of  fluorides.  J.  J.  S. 

Higher  Oxidation  Products  of  Chromium.  V.  Per- 
chromates.  Eunst  H.  Riesenfeld  {Ber.,  1908,  41,  3941—3951. 
Compare  Abstr.,  1908,  i,  963). — There  are  two  classes  of  perchromates  : 
the  salts  derived  from  the  penta-acid,  HCrOj,  are  blue  in  colour,  those 
derived  from  the  octa-acid,  HgCrOg,  are  red.  The  salts  of  chromato- 
diperacid  do  not  exist  (Abstr.,  1904,  ii,  410,  737). 

A  red,  hydrated  potassium  perchromate,  analogous  to  the  sodium 
salt,  has  been  prepared  by  the  action  of  chromic  acid  on  potassium 
cyanide  in  the  cold.  This  salt  crystallises  in  rhombic  plates,  and  very 
quickly  loses  its  water  of  crystallisation. 

The  constitution  of  these  salts  has  been  investigated  by  determining 
their  molecular  weights.     The  blue  pyridine  perchromate, 

C,H,N,HCr05, 
is  unimolecular,  and  from  determinations  of  the  freezing  points  in 
aqueous  solution,  the  red  potassium  and  ammonium  perchromates 
have  also  the  simple  formula  MgCrOg.  The  solutions  are  good 
electrolytes.  Determination  of  the  mol.-wt.  of  the  free  acid  is  not 
possible,  because  of  .  its  rapid  decomposition   in  water ;    this  decom- 

4—2 
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position  has  been  measured  in  a  mixture  of  ether,  glacial  acetic  acid, 
and  water,  and  obeys  the  unimolecular  law.  As  this  argument  for 
the  simple  formula  in  the  case  of  the  free  acid  is  not  conclusive,  the 
electrochemical  equivalent  of  the  chromium  was  determined,  and  shown 
to  be  lCr:6Ag  in  the  case  of  the  red  potassium  salt.  It  is  not 
possible  to  assign  a  formula  to  this  salt  on  the  assumption  of  the 
univalency  of  potassium,  the  bivalency  of  oxygen,  and  the  sexavalency 
of  chromium. 

Although  hydrogen  peroxide  cannot  be  proved  to  be  a  product 
of  the  decomposition  of  these  salts,  yet  alkaline  gold  chloride  and 
permanganate  are  reduced  during  the  change,  and  the  assumption  is 
made  that  these  salts  are  analagous  to  alkali  peroxides.  The  equivalent 
of  permanganate  reduced  is  held  to  be  a  measure  of  the  "  hoi  oxide  " 
oxygen  groups.  The  blue  pyridine  perchromate  decomposed  very 
rapidly,  and  so  this  could  nob  be  measured,  but  in  the  decomposition 
of  the  red  salts,  5*5  equivalents  of  the  permanganate  were  reduced. 
The  conclusion  is  drawn  that  this  is  due  to  the  formation  of  SHgOg, 
and  that,  therefore,  the  constitutions  of  these  acids  are  : 
/0-OH  /O-OH 

OgiCr/  OgiCrf-O-OH. 

^0  \0-0H 

Blue.  Red.  W.  R.  - 


Derivatives  of  Complex  Inorganic  Acids  :  Alumino- 
tungstates  and  Aluminophosphotungstates.  Lloyd  C.  Daniels 
{J.  Amer.  Ghem.  Soc,  1908,  30,  1846— 1857).— Balke  and  Smith 
(Abstr.,  1904,  ii,  179)  have  described  the  aluminotungstates, 
3(NH4)20,Al203,9W03,4H20  and 

llAg20,21(NH4)20,4Al203,36W03. 
The  present  investigation  was  carried  out  with  the  object  of  ascertain- 
ing whether  the  ratio  AI2O3 :  9WO3  would  exist  in  other  derivatives. 
The  following  salts  have  been  prepared  and  described, 

Copper   aluminotung state,    2CuO,Al203,9WOg,16|H20  ;   the  barium 
salt,  8BaO,  Al203,9  W03,7H20 ;  the  mercurous  salt,  5Hg20,Al203,9W03, 
and  the  zinc  salts,  l^ZnO,Al203,9W03,8H20  and 
ZnO,  A  1203,9  WO3,20H2O. 

Ammonium  aluminophosphotungstate, 

9(NH4)20,2Al203,4P205,9W03,13H20; 
the   silver   salt,    4Ag20,2Al203,4P20r,,9W03,6H20 ;    the  barium    salt, 
4BaO,2Al203,4P205,9W03,3H20,  and^the  zinc  salt, 

5ZnO,2Al203,4P205,9W03,l  IH2O, 
are  also  described. 

The  following  alaminoarsenotungstates  have  been  prepared.  The 
ammonium  salt,  6(NH4)20,2Al203,3As205,18W03,14H20  ;  the  barium 
salt,  4BaO,2Al203,3As205,18W03,12H20,  and  the  cadmium  salt, 
4Cd0,2Al203,3As2O5,18WO3,17H20. 

A  description  is  also  given  of  the  following  aluminoantimonio- 
tungstates.     The  ammonium  salt, 

6(NHj20,2Al203,3Sb205,18W03,17H<,0; 
the  silver  salt,   6Ag2O,2Al203,3Sb205,18W03,12H2O,  and  the  barium 
salt,  5BaO,2Al203,3Sb20j„18W03,GH20.  E.  G. 
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Compounds  of  Silicon  and  Uranium.  Uranium  Disilicide, 
USij.  ^DOUAKD  Defacqz  {Compt.  rend.,  1908,  147,  1050—1052.* 
Compare  Abstr.,  1907,  ii,  475,  696). — The  silicides  of  tungsten  and 
molybdenum  of  the  type  MSi,  having  been  prepared  previously,  the 
author  completes  the  series  by  describing  the  preparation  and  properties 
of  the  corresponding  uranium  compound.  Uranium  ditilieide,  USi,, 
obtained  in  small  yield  from  silica  and  the  oxide,  U,Og,  by  the 
aluminothermic  method,  occurs  as  brilliant  microscopic  crystals,  D°  8, 
belonging  to  the  regular  system.  Chlorine  attacks  this  silicide  at 
500**,  giving  the  chlorides  of  uranium  and  silicon.  Cold  hydrogen 
fluoride  dissolves  it  readily,  whilst  oxidising  agents  have  little  action. 
Although  stable  in  air  at  a  red  heat,  it  burns  slowly  in  oxygen  at 
800°,  and  is  decomposed  on  fusion  with  alkalis,  alkali  carbonates,  or 
potassium  hydrogen  sulphate. 

Details  are  given  of  the  method  adopted  for  the  analysis  of  this 
compound.  W.  O.  W. 

Thorium.  Werkkb  von  Bolton  (Zeitseh.  Xlektroehmn.,  1908,  14, 
768 — 770). — The  metal  is  prepared  in  minute  crystals  by  reduction  of 
the  tetrachloride  by  sodium.  By  hammering  the  metal  into  a  thick- 
walled  copper  tube  10  mm.  in  diameter,  rolling  this  down  to  1  mm. 
wire,  and  removing  the  copper  with  dilute  nitric  acid,  a  spongy  wire 
of  thorium  is  obtained,  which  can  be  rolled  out  to  a  band.  The 
melting  point  is  1450° ;  it  burns  in  the  air  ;  potassium  hydroxide  and 
nitric  acid  have  little  action  ;  sulphuric  acid  slowly  attacks  it,  yielding 
the  sulphate,  and  hydrochloric  acid  acts  quickly,  leaving  about  15% 
of  the  metal  undissolved  in  the  form  of  lower  oxides,  which  are  possibly 
formed  during  the  action.  The  density  of  the  powder  is  11*32,  that  of 
the  rolled  band,  12*16. 

When  the  powder  is  shaken  with  cold  5%  hydrochloric  acid,  the  first 
portion  which  dissolves  (about  10%  of  the  whole  metal)  forms  a 
complex  acid,  (Th02)^o(HCl)4,  the  solution  of  which  contains  neither 
thorium  nor  chlorine  ions;  its  principal  reactions  are:  with  oxalic 
acid  or  sulphuric  acid,  a  small  precipitate,  soluble  in  excess,  is  pro- 
duced ;  ammonium  oxalate  gives  a  gelatinous  precipitate,  insoluble  on 
boiling ;  ammonium  carbonate  and  citric  acid  give  gelatinous  precipi- 
tates, insoluble  in  excess.  The  metal  reduced  from  this  compound  is 
ordinary  thorium.  T.  E. 

Thorium.  Richard  J.  Meter  {Zeilsch.  ElektrocJi«m.,  1908,  14, 
809 — 810). — The  reduction  of  thorium  oxide  by  carbon  tetrachloride 
yields  a  metal  containing  considerable  quantities  of  oxide  (Abstr., 
1901,  ii,  106).  The  oxide  left  by  Bolton's  thorium  when  dissolved  in 
acid  (preceding  abstract)  was  therefore  doubtless  present  in  the  metal. 
This  also  explains  the  action  of  dilute  hydrochloric  acid  ;  the  dissolved 
substance  was  probably  metathorium  chloride  derived  from  the  oxide. 

T.  E. 

Chlorides  and  Oxychlorides  of  Thorium.  Edouard  Chauvenet 
{Compt.  rend.,  1908, 147, 1046—1048.  Compare Matignon,  Abstr.,  1901, 
ii,  106). — Thorium  tetrachloride  is  most  conveniently  prepared  free 

*  and^u«.  Soc.  chivi.,  1909,  [iv],  5,  3—5. 


54  ABSTRACTS   OF   CHEMICAL  PAPERS. 

from  oxychloride  by  heating  thorium  dioxide  in  a  current  of  carbonyl 
chloride.  A  deliquescent,  white  powder,  which  is  formed  at  the  same 
time,  has  been  proved  to  be  identical  with  the  crystalline  chloride  by 
analysis  and  by  measurement  of  its  heat  of  solution  in  water  (56*75 
Cal.  at  12"5°).  An  aqueous  solution  of  the  tetrachloride  deposits 
ThCl^jTHgO  on  evaporation  (compare  Kriiss,  Abstr.,  1897,  ii,  456). 
The  heat  of  dissolution  of  this  hydrate  is  14-75  Cal.  at  13"5°.  When 
heated  at  120 — 160°  in  hydrogen  chloride,  the  oxychloride, 

OH-ThOl3,H20, 
is  obtained  as  a  very  hygroscopic  powder,  of  which  the  heat  of  dissolu- 
tion is  47'63  Cal.  at  13*5°  (compare  Rosenheim,  Abstr.,  1900,  ii,  351). 
The  chloride,  ThCl4,7H20,  is  converted  into  the  oxychloride, 
ThOClg,  at  250° ;  the  heat  of  dissolution  of  the  latter  is  28-15  Cal. 
at  13°.  W.  0.  W. 

Basic  Sulphates  of  Thorium  and  Cerium.  Otto  Hauser  and 
F.  WiRTH  {Zeitsch.  anorg.  Chem.,  1908,  60,  242— 246).— Dilute  solu- 
tions of  thorium  sulphate  deposit  flocculent  thorium  hydroxide,  con- 
taining some  adsorbed  sulphate,  on  boiling  ;  thus  resembling  zirconium 
sulphate  (Abstr.,  1907,  ii,  626).  Concentrated  solutions,  heated  in 
sealed  tubes  at  160—180°,  deposit  crystals  of  ThOSO^.HgO.  At 
105 — 115°,  the  same  salt  is  deposited,  mixed  with  the  normal  hydrated 
sulphate. 

A  dilute  ice-cold  solution  of  eerie  sulphate  deposits,  after  twenty- 
four  hours,  pale  yellow  crystals  of  4Ce02,3S03,12H20,  completely 
analogous  to  the  basic  zirconium  sulphate.  Boiling  saturated  solu- 
tions of  eerie  sulphate  deposit  crystals  of  2Ce02,3S03,4H20,  which, 
however,  could  not  be  obtained  in  a  pure  state,  since  they  rapidly 
redissolve  on  cooling,  and  some  reduction  to  cerous  sulphate  takes 
place.  C.  H.  D. 

Derivatives  of  Complex  Inorganic  Acids :  Phosphovanadio- 
molybdates.  "William  Blum  {J.  Amer.  Chem.  Soc,  1908,  30, 
1858— 1862).— Wolcott  Gibbs  (Abstr.,  1884,  713)  described  two 
phosphovanadiomolybdates,  8(NH4)2O,2P2O5,8V2O5,14MoO3,50H2O 
and  7(NH4)2O,2P2O5,Y2O5,48MoO3,30H2O,  and  suggested  that  it  was 
probable  that  the  vanadium  pentoxide,  considered  as  V202'03,  might 
replace  the  molybdenum  trioxide  of  the  phosphomolybdate.  He  was 
unable,  however,  to  obtain  a  salt  containing  a  higher  proportion  of 
vanadium  pentoxide  than  that  in  the  first  compound  mentioned.  The 
present  author  is  of  opinion  that  this  was  probably  due  to  the  fact 
that  an  excess  of  ammonium  vanadate  was  used  in  all  the 
experiments. 

The  formation  and  composition  of  the  ammonium  phosphovanadio- 
molybdates has  now  been  further  studied,  and  the  following  com- 
pounds have  been  obtained:  6(NH4)20,P205,4V205,18Mo03,52H20, 
and  the  corresponding  silver  salt ; 

5(NH,)2O,P2O5,2|V2O5,21|MoO3,50H2O; 
8(NH4)20,P205,5V206,18Mo03,45H20; 

8(NH4)20,P20„7V205,15Mo03,5bH20, 
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and  the  corresponding  silver  salt ; 

8(NH,)2O,P2O5,8V2O5.1*MoO3.50H2O ; 

8(NH4)20,P205, 1 0^  V2O5, 1 1  pioO3,50HjO ; 
and    8(NH4)2O,P2O5,llV2O5,llMoO3,"50H2O.     All    these    ammonium 
salts  crystallise  in  the  tetragonal  system,  and  are  soluble  in  water. 

E.  G. 

Action  of  Antimony  Trichloride  on  Cobalt  and  on  its 
Alloys  with  Antimony.  F.  Ducelliez  {Compt.  rend.,  1908,  147, 
1048—1050.  Compare  Abstr.,  1908,  ii,  853).— When  cobalt  is 
submitted  to  the  action  of  antimony  trichloride  at  700 — 1 200°,  cobalt 
monoantimo7iide,  CoSb,  is  formed  as  a  crystalline,  non-magnetic  powder, 
D"  8*12,  m.  p.  about  1200°.  This  undergoes  slight  oxidation  in  air, 
and  burns  readily  in  oxygen  ;  hydrogen  chloride  has  little  action  on 
it,  but  hot  concentrated  sulphuric  acid  dissolves  it  rapidly.  At 
700 — 1450°  it  attacks  antimony  trichloride,  forming  antimony  and 
cobalt  chloride  ;  the  composition  of  the  residual  substance,  however, 
remains  unaltered.  At  1200°,  cobalt  is  attacked  by  antimony  tri- 
chloride, and  forms  magnetic  alloys  containing  less  antimony  than 
the  foregoing  antimonide ;  this  compound  remains  as  a  non-magnetic 
powder  when  these  alloys  are  treated  with  sulphuric  acid. 

Three  classes  of  alloys  of  cobalt  and  antimony  have  been  prepared 
by  direct  union  of  the  elements  at  500°  in  a  current  of  hydrogen. 
(1)  Magnetic  alloys  containing  less  than  6704%  antimony.  When 
heated  with  antimony  trichloride  at  800°,  or  when  treated  with 
sulphuric  acid,  these  lose  their  magnetic  properties,  and  leave  a 
residue  of  the  monoantimonide,  CoSb.  (2)  Alloys  containing 
67*04 — 80*27%  of  antimony,  which  decompose  readily  on  heating,  and 
form  the  monoantimonide  when  heated  at  1200°.  in  hydrogen. 
Substitution  of  antimony  trichloride  for  hydrogen  gives  the  same 
compound,  together  with  antimony  and  cobalt  chloride.  (3)  Alloys 
containing  more  than  80*27%  antimony,  which,  on  treatment  with 
nitric  acid  followed  by  hydrogen  chloride,  give  cobalt  diantivionide, 
CoSbo,  a  grey,  crystalline  powder,  D**  7*76,  m.  p.  about  700°;  this 
closely  resembles  the  monoantimonide  in  its  chemical  properties. 

w.  o.  w. 

Atomic  Weight  of  Bismuth.  III.  Analysis  of  Bismuth 
Bromide.  Alexander  Gutbier  and  Hans  Mehler  (J.  pr.  Chem., 
1908,  [ii],  78,  409—420.  Compare  Abstr.,  1906,  ii,  92  ;  1908.  ii, 
600). — The  bismuth  bromide  employed  in  this  investigation  was  pre- 
pared by  the  action  of  bromine  on  four  specimens  of  bismuth.  The 
percentage  of  bromine  present  in  each  of  the  four  samples  of  bromide 
was;  determined  by  dissolving  the  flatter  in  2iV-nitric  acid  and  pre- 
cipitating with  silver  nitrate.  As  the  result  of  eight  experiments,  it 
was  found  that  34*81207  grams  of  bismuth  bromide  gave  43*80773 
grams  of  silver  bromide.  The  extreme  values  obtained  were  Bi  = 
208*18  and  Bi  =  207*88.  The  value  208  0  ±  006  (0  =  16)  for  the  atomic 
weight  of  bismuth  determined  by  this  method  is  in  agreement  with 
the  result  (Bi  =  208*0)  obtained  by  Gutbier  and  Birckenbach  (Abstr., 
1908,  ii,  600)  by  the  synthesis  of  bismuth  oxide.  W.  H.  G. 
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Atomic  Weight  of  Bismuth.  IV.  Synthesis  of  Bismuth 
Sulphate.  Alexander  Gutbier  and  Rudolf  L]&on  Janssen  {J.  pr. 
Chem.,  1908,  [ii],  78,  421 — 436.  Compare  preceding  abstract). — The 
atomic  weight  of  bismuth  was  determined  in  this  investigation  as 
follows  :  a  known  weight  of  the  element  was  dissolved  in  nitric  acid 
(D1'05),  the  nitrate  obtained  evaporated  with  sulphuric  acid,  and  the 
sulphate  heated  to  constant  weight  in  an  electric-oven  at  380°.  Two 
specimens  of  bismuth  were  used ;  three  experiments  with  one  sample 
gave  the  mean  value  Bi=208'04,  whilst  two  experiments  with  the 
second  sample  gave  Bi  =  208 '17.  The  extreme  values  obtained  were 
Bi  =  208-26  and  207'92.  The  atomic  weight  of  bismuth  determined 
by  this  method  is  208-1  (0  =  16). 

From  the  results  of  the  investigations  of  Marignac  (Abstr.,  1884, 
813),  Lowe  (Abstr.,  1884,  558),  Schneider  (Abstr.,  1895,  ii,  114),  and 
of  Grutbier  and  his  co-workers,  it  follows  that  bismuth  has  the  atomic 
weight  208-0  (O  =  1 6).  W.  H.  G. 

Carbonates  and  Oxalates  of  Bismuth.  Ludwig  Yanino  and 
Emilie  Zumbusch  {Ber.,  1908,  41,  3994— 3999).— Attempts  to  pre- 
pare normal  bismuth  carbonate  and  oxalate  show  that  these  substances 
are  extremely  sensitive  to  the  hydrolytic  action  of  water.  Only  by 
working  under  strictly  defined  conditions  can  substances  of  definite 
composition  be  obtained.  The  normal  carbonate  has  not  been  isolated, 
but  the  oxalate  is  obtained  when  a  solution  of  bismuth  nitrate 
and  mannitol  in  equal  molecular  quantities  (O'l  gram-mol.  per 
100  c.c.)  is  treated  at  25°  with  the  calculated  quantity  of  a  saturated 
solution  of  oxalic  acid  and  the  precipitate  washed  with  cold  water. 
If  the  washing  is  performed  with  hot  water,  the  precipitate,  after  dry- 
ing, has  the  composition  OH'BilCgO^.  C.  S. 
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Action  of  Oxidising  and  Reducing  Gases  on  the  Colour  of 
Minerals,  Walter  Hermann  {Zeitsch.  anorg.  Chem.,  1908,  60, 
369 — 404). — A  number  of  coloured  minerals  have  been  heated  in 
oxidising  and  reducing  gases  in  order  to  determine  the  nature  of  the 
constituent  causing  colour  ;  borax  glasses  coloured  with  known  oxides 
being  heated  under  the  same  conditions  for  comparison. 

The  results  indicate  that  oxides  of  iron  occur  as  colouring  material 
in  zircon,  corundum,  spinel,  epidote,  and  beryl.  Chromium  and 
manganese,  together  with  iron,  bring  about  colorations  in  green 
zircon,  garnet,  and  tourmaline.  The  results  with  quartz  and  topaz 
were  indecisive.  Organic  substances,  when  present,  occur  together 
with  metallic  oxides,  so  that,  on  heating,  the  colour  due  to  the  oxide 
remains.  Certain  minerals,  halite,  fluorite,  smoky  quartz,  amethyst, 
and  citrine,  lose  their  colour  when  heated  in  all  cases,  and  this 
cannot  therefore  be  attributed  to  oxides  of  heavy  metals. 

The  colorations  are  mostly  tO  be  regarded  as  due  to  dilute  solutions 
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of  colouring  matters,  but  garnet  and  epidote  are  probably  coloured  in 
themselves  to  some  extent. 

The  conditions  prevailing  in  minerals  are  of  a  complicated  nature. 

C.  H.  D. 

Minerals  of  the  Fumaroles  of  Vesuvius.  Alfred  Lacroix 
(Bull.  Soc.fran^.  Min.,  1908,  31,  260— 264).— The  fumaroles  due  to 
the  190'i  eruption  are  still  active,  and  are  of  two  types.  Those  of  one 
type  deposit  sodium  and  potassium  chlorides  together  with  cotunnite 
and  tenorite.  These  saline  encrustations  contain  a  rather  large 
quantity  of  calcium  chloride,  indicating  the  presence  of*  the  mineral 
chlorocalcite.  The  formula  of  the  new  mineral  palmierite  (Abstr., 
1897,  ii,  628),  discovered  in  these  deposits,  was  given  previously  as 
PbS04,(K,Na)2SO. ;  the  published  analysis  agrees  better  with  the 
formula  4PbS04,3[(K,Na)2S04].  It  is  to  be  noted,  however,  that  the 
very  small  amount  of  material  available  for  analysis  was  isolated 
from  the  associated  aphthitalite  by  dissolving  the  latter  in  cold 
water;  but  as  palmierite  is  quickly  decomposed  by  hot  water  and 
more  slowly  by  cold  water,  with  the  separation  of  lead  sulphate,  it  is 
probable  that  the  material  analysed  contained  some  free  lead  sulphate, 
and  consequently  the  true  formula  of  the  mineral  is  more  likely  to  be 
PbS04,(K,Na)2S04.  Fumaroles  of  the  acid  type  deposit  crystals  of 
erythrosiderite  and  sassolite,  L.  J.  S. 

Occurrence  of  Boric  Acid  in  Vesuvianite.  Edgar  T.  Wherry 
and  William  H.  Chapin  {J.  Amer.  Chem.  Soc,  1908,  30,  1684—1687). 
— Vesuvianite  from  twenty-five  different  localities  was  specially 
examined  for  boric  acid ;  in  nine  cases  it  was  absent,  in  four  present 
only  in  traces,  and  in  only  four  was  there  more  than  1%.  The  largest 
amount,  4*14%,  was  found  in  the  vesuvianite  from  the  Wilui  river  in 
Siberia. 

F.  W.  Clarke's  formula  for  vesuvianite  is  R3"Ca7Al2(Si04)^,  where 
R"  may  be  Hj,  Kj,  Naj,  Mg,  Ca,  Fe",  Mn",  and  especially  AlOH  and 
AlF,  and  Al  may  be  replaced  by  Fe'",  Mn'",  or  B'".  The  small  amount 
of  ferric  iron  (never  exceeding  5%)  present  in  vesuvianite,  however, 
rather  suggests  that  there  is  only  a  limited  amount  of  basic  aluminium 
capable  of  being  replaced  by  ferric  iron,  and  consequently,  that  the 
aluminium  and  boron  play  the  part  of  acids.  Clarke's  formula  would 
then  become  Ca7(R"A102)2(Si04).,(Si03)4,  or,  if  part  of  the  aluminium 
is  basic  and  part  acidic,  Ca7R"(K'"''A102)(Si04)4(Si03)2.  L.  J.  S. 

Gibbsite  from  India.  Lewis  Leigh  Fermor  (Chem.  Zentr.,  1908, 
ii,  1062;  from  Rec.  Geol.  Survey,  India,  34,  167 — 171). — Gibbsite 
occurs  in  association  with  manganese  ores  at  Talevadi,  in  the  Belgaum 
district,  Bombay,  where  it  forms  a  layer  2 — 6  mm.  in  thickness  on 
psilomelane  in  a  ferruginous  laterite ;  the  small,  scaly  crystals  form 
greyish-white,  radially-fibrous  aggregates;  anal.  I,  by  S.  S.  Rama  Rau. 
Anal.  II,  by  J.  C,  Brown,  is  of  amorphous  gibbsite,  resembling  halloysite 
in  appearance,  from  Bhekowli,  in  the  Sdtard  district. 

AI2O3.  SiOa.     H„0  (hygr.).  HjO  (comb.).     Total.  Sp.gr. 


I. 

63-59 

2-01 

34-75 

100-35 

2-40 

II. 

64-20 

0-39 

0-62                34-51 

99-72 

2-35 
L.  J.  S. 
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Argyrodite  from  Bolivia.  V.  Moritz  Goldschmidt  {Zeitsch. 
Kryst.  Mill.,  1908,  45,  548—554.  Compare  Abstr.,  1898,  ii,  436).— 
A  description  is  given  of  some  unusually  large  crystals  (3 — 5  cm. 
across)  of  argyrodite  found  on  pyrargyrite  from  Colquechaca.  The 
habit  is  dodecahedral  {110},  or  less  frequently  octahedral,  and  the 
character  of  the  faces,  as  well  as  some  ill-denned  etching-figures, 
point  to  holohedral-cubic  symmetry,  D  6 •235.  The  following  analysis 
agrees  with  Penfield's  formula  AggGeSg. 

Ag.        Cu.       Hg.       Fe.        Zn.        Ge.        Sn.        As.  S.         H2O.     Total. 

75-67      0-08      0-03      0-03      0-11      6-55      0-10      0-05      17-15      0-18      99-95 

In  spite  of  the  difference  in  crystal-symmetry,  argyrodite  appears  to 
fall  best  in  the  tetrahedrite  group,  and  in  this  case  the  formulae, 
3R2^S,R"^R"^S3,  for  tetrahedrite  and,  3R2'S,R2'R'''S3,  for  argyrodite 
show  an  analogous  homceomorphic  relation  similar  to  that  between 
FegOg,  FeTiOg,  etc.  L.  J.  S. 

Composition  of  Morinite.  Adolphe  Oarnot  and  Alfred 
Lacroix  (Bull.  Soc.  fran^.  Min.,  1908,  31,  149 — 152). — Morinite,  of 
which  a  preliminary  description  was  given  by  Lacroix  in  1891,  is 
found  in  the  deposits  of  tin  ore  at  Montebras,  dep.  Creuse,  as  small 
and  indistinct,  monoclinic  crystals,  or  more  usually  as  crystalline 
masses  with  an  easy  cleavage  and  a  rose-red  colour.  It  occurs 
embedded  in  amblygonite,  of  which  it  is  an  alteration  product,  and  is 
associated  with  quartz,  cassiterite,  and  wavellite.  Analysis  of  the 
massive  material  gave  (after  deducting  1-50  SiOg,  0*20H2O  lost  at  120°) : 

PA-  F.  AlA-  Ca.*  Na20.  HjO.  Total. 

33-50  13-20  17-80  13-80  5-20  17*90  101-40 

*  CaO,  19-0 ;  traces  of  LigO,  MgO,  FeO. 

The  formula  3AlP04,Na2HP04,3CaF2,8H20,  when  expressed  in  the 
form  (AlF)3"Na2H(P04)3,(CaF)3^P04,8H20,  shows  in  the  first  molecule 
a  relation  to  amblygonite,  [Al(F,0H)]"(Li,]Sra)P04.  The  alteration 
of  the  amblygonite  has  thus  been  accompanied  by  a  loss  of  aluminium 
and  a  gain  of  calcium.  The  aluminium  phosphates,  wavellite,  and  a 
kind  of  turquoise  are  abundant  at  Montebras,  and  they  represent  the 
last  stage  in  the  alteration  of  the  amblygonite.  Morinite  is  remark- 
able in  containing  more  fluorine  than  any  other  phosphate,  this 
element  being  usually  largely  replaced  by  hydroxyl  in  other  minerals. 

L.  J.  S. 

Minerals  of  the  Pegmatite-veins  with  Lithia-tourmaline 
in  Madagascar.  Alfred  Lacroix  {Bull.  Soc. /rang.  Min.,  1908,  31, 
218 — 247). — The  mineral  occurrences  in  the  neighbourhood  of  Mt. 
Bity,*  in  Madagascar,  have  already  been  briefly  mentioned  in  connexion 
with  the  new  species  bityite  (Abstr.,  1908,  ii,  705);  a  more  detailed 
description  is  now  given.  Beryl  is  represented  by  two  varieties : 
normal  beryl,  of  which  the  colour  is  white,  blue,  or  green ;  and 
beryl  rich  in  alkalis  (caesium,   lithium,  and  sodium),  which  is  pink. 

*  I.e.,  Mt.  Ibity,  south  of  Antsirabe. — L.J.S. 
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The  following  new  analyses   are   given.     Lazulite   is   found   on   the 
surface  as  dark  blue  fragments  ;  analysis  by  F.  Fisani  gave  : 


1'205. 

AljO^. 

MgO. 

FeO. 

H2O. 

Total. 

Sp.gr. 

45-30 

35-22 

9-19 

3-95 

6-80 

99-46 

8-12 

Another  mineral  found  loose  on  the  surface  is  doubtfully  referred 
to  hatchettolite  ;  this  is  brown  and  resinous,  with  an  irregular  fracture, 
transparent  in  thin  flakes,  and  optically  isotropic,  D  3-95.  A  partial 
analysis  by  Urbain  gave :  CbjOg  (with  TajOj  and  TiOj),  56-61  ; 
uranium  oxide  (weighed  as  UjOg),  14-15;  GlO,  2-37;  Fe203,  1*13; 
MugO^  (with  a  little  cerium  and  yttrium  earths),  1*46  ;  ThOj,  0*96  ; 
Si02,  2  31;  Pb,  Bi,  Sn,  Cu  (weighed  as  sulphides),  1-52;  oxides  of 
alkaline  earths,  1*64  ;  loss  at  300°,  11*51  ;  loss  on  ignition,  3-81. 

L.  J.  S. 

Alunite  from  R^almont,  dep.  Tarn.  Pierre  Termier  (Bull. 
Soc.frang.  Min.,  1908,  31,  215 — 216). — The  mineral  is  very  compact, 
and  has  a  pale  rose  colour  with  black  patches  and  streaks,  the 
latter  being  due  to  the  presence  of  bituminous  matter.  Analysis 
by  F.  Pisani  agrees  with  the  usual  formula  K20,3Al203,4SOg,6H20 : 


SOj. 

A1,0,. 

K2O. 

CaO. 

HjO. 

Insol. 

ToUl. 

Sp.  gr. 

36-80 

36-36 

10-40 

0-76 

13-60 

2-20 

100-12 

2  8 

The  mineral  occurs  as  a  stratum,  10  cm.  in  thickness,  between 
schists  and  a  bed  of  kaolin,  and  has  evidently  been  formed  by  the 
action  of  water  containing  sulphuric  acid  (derived  by  the  weathering 
of  the  iron  pyrites  in  the  schists)  on  a  rhyolite  rich  in  orthoclase.  The 
complete  separation  of  these  two  products  of  decomposition  of  the 
rhyolite  into  two  sharply-defined  beds  is  curious.  L.  J.  S. 

The  Scheelite  of  Otago.  A.  M.  Finlatsok  {Trans.  New 
Zealand  Inst.,  1908,  40,  110 — 122). — Scheelite  occurs  as  yellowish- 
white  masses  in  many  of  the  veins  of  auriferous  quartz  in  the  gold- 
fields  of  Otago.     Analysis  of  a  commercial  sample  gave  : 

WO3.  CaO.  MgO.  FeO.     Fe,Os.    MnO.      CO,.        Total. 

^ , ' 

80-58  18-98  0-20  0-24  nil  10000 

Molybdenum  is  also  often  present  in  varying  amounts  up  to  1%. 
The  mineral  sometimes  occurs  in  contact  with  corroded  calcite,  and 
has  evidently  been  formed  by  the  action  of  solutions  containing 
tungstic  acid  on  the  lime  minerals  of  the  surrounding  rocks. 

L.  J.  S. 

Tantalite  and  Gadolinite  from  Western  Australia.  Andrkw 
GiBB  Maitland  (Chem.  Zentr.,  1908,  ii,  1062;  from  Bull.  Geol. 
Survey  Western  Australia,  23,  65 — 74). — Mangano-tantalite  (hiibnerite) 
occurs  as  large  masses,  weighing  as  much  as  five  hundred  weight,  in 
pegmatite-veins  traversing  greenstone  in  the  Wodgina  tin-field,  and 
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it  is  also  found  in  the  alluvial  deposits ;  anal.  I  by  Simpson.  Gadolinite 
occurs  in  granite  in  the  Cooglegong  tin-field  ;  anal.  II  by  Davis  : 

Ta205.     CbaOg.     SiOj.     TiOj.    CejOg.  (La, 01)203.  YgOj.     SnOa-    WO3.      GIO. 

I.  68-65      15-11         —         0-40        _  _  _        0-48      trace        — 
II.        —           —        23-33        —       2-50        18-30        33-40        —         —        12-28 

Loss  on  ignition 

FeO.      MnO.      NiO.       CaO.      MgO.    HjO.  (He.H.N.COa).  Total.  D. 

I.     1-63       14-15       trace       trace       0-15       0-07  —  100-64  7-03 

II.  10-38         —  _  —        0-69        —  0-32  101-20  4-14 

L.  J.  S. 

Risorite,  a  New  Mineral.  Otto  Hauser  {Zeitsch.  anorg.  Chem., 
1908,  60,  230 — 236). — The  new  yttrium  columbium  mineral  from 
Risor,  Norway  (Abstr.,  1907,  ii,  704),  has  been  further  examined, 
and  shown  to  be  a  definite  species.  The  mean  of  four  analyses 
gives : 

CbaOj.      TaA-      TiOj.       SnOj.      ThO^.       UOg.       (Y,Er)203.  CeCLa.DDaOg. 
36-21         4-00         6-00        O'Ol     '    trace        0-10  36-28  2-88 

CaO.        FeO.       PbO.      Fe^Oj.     Al^Og-       COg.      N,He.      H2O.        Total. 
1-93        2-61         0-20         1-20        0-81         0-23        0-90         7-11         100-67 

It  is  a  glassy,  isotropic  mass,  D^^  4-179,  hardness  5-5,  with  con- 
siderable /^-radioactivity.  It  may  be  regarded  as  an  isomorphous 
mixture  of  fergusonite  with  metatitanates.  C.  H.  D. 

The  So-called  Dysanalyte  from  Vogtsburg,  in  the 
Kaiserstuhl.  Otto  Hauser  {Zeitsch.  anorg.  Chem.,  1908,  60, 
237 — 241). — The  Kaiserstuhl  mineral  described  by  Knop  (Abstr., 
1878,  385)  as  dysanalyte  appears  to  consist  of  perowskite  con- 
taminated with  enclosures.     An  analysis  of  selected  crystals  gave : 


TiOg. 

SiOj. 

G\0,. 

FeO. 

CaO. 

MnO. 

NagO. 

CcaOa. 

Total. 

50-93 

2-21 

4-86 

9-22 

25-60 

0-23 

4-37 

2-80 

100-22 

C.  H.  D. 

Naegite.  Tsunashiro  Wada  {Chem.  Zentr.,  1908,  ii,  1063  ;  from 
Beitrdge  zur  Mineralogie  von  Japan,  1906,  23 — 25). — A  new  analysis 
by  Haga  of  "  naegite  "  (Abstr.,  1905,  ii,  177)  shows  that  the  mineral 
consists  largely  of  zirconia  and  silica. 

ZrOj.  ThOj.  SiOg.     Cb205,Ta20B.      UOg.  YgO,.  Total. 

55-30  5-01  20-58  7-69  3-03  9-12  100-73 

L.  J.  S. 

[Analyses  of  Hornblende.]  Louis  Duparc  and  Francis  Pearce 
{Bull.  Soc.  fran^.  Min.,  1908,  31,  94—135). — Numerous  determin- 
ations are  given  of  the  optical  constants  of  several  rock-forming 
minerals,  and  analyses  of  the  following  :  (I)  hornblende  from  amphi- 


ilnO. 

CaO.     MgO. 

N«,0. 

K,0. 

Total. 

005 

13-26     16-95 

1-61 

0-32 

98-58 

0-06 

12-72     11-60 

2-25 

0-56 

99-69 
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bolite   from   the   Island    of   Coll,    Hebrides ;    .(II)    hornblende   from 
amphibolite  from  Chester,  Massachusetts. 

SiOj.    TiOj.  AljOg.  CraOj.  Fefiy  FeO. 

I.   51-50     0-23     2-88     0-14     6-25     5-39 

II.  42-74     1-08     5-48      —    11-92  11*46 

(I)  corresponds  with  the  formula 

1 2R4"Si,Oi2,3R3"R,"'Si30io,2R2'R2"'Si,0„, 
and  (11)  with  10R4"Si,Oi2.9V'^"2"Si3Oi2,4R2'R2"'Si3Oi2.      L.  J.  S. 

Zeolites  from  the  Basalt  of  Montresta,  Sardinia.  Jacquks 
Deprat  {Bull.  Soc.  fraru}.  Min.,  1908,  31,  181—192.  Compare 
Abstr.,  1908,  ii,  864). — Cavities  in  the  basalt  contain  heulandite, 
stilbite,  mesolite,  chabazite,  and  rarely  aualcite  and  thomsonite. 
The  following  were  analysed  :  (I)  heulandite,  crystals  ;  (II)  stilbite, 
crystals  ;  (III)  mesolite,  as  finely-fibrous,  radial  aggregates  intimately 
associated  with  chabazite. 


SiOj. 

AI3O3. 

CaO. 

NaaO. 

HjO. 

Total. 

I. 

59-00 

16-70 

8-20 

1-80 

14-70     . 

99-90 

11. 

57-70 

17-10 

7-70 

0-50 

17-60 

100-60 

II. 

47-70 

24  10 

10-00 

5-80 

12-41 

100  01 

L.  J.  S. 

[Anorthoclase]  from  Port  Victor,  South  Australia.  H.  W. 
Gautrell  (Ckem.  Zentr.,  1908,  ii,  1063  ;  from  Trans.  Roy.  Soc  ,  South 
Australia,  ^ ,  2^^ — 260). — The  granite  of  this  locality  contains  large 
porphyritic  crystals  of  anorthoclase,  which  are  flesh-red  and  trans- 
lucent to  opaque  ;  D  2*58.  The  following  analysis  corresponds  with 
OrogAbgA-n^  : 

Loss  on 

SiOj.        AljOs-   FejOj,  MnO,  MgO.  CaO.       Na,0.       KgO.      ignition.     Total. 

64-54        19-34  traces  124        2-89        11-84        0-58        100-43 

L.  J.  S. 

Cordierite-pinites  from  Central  France.  Ferdinand  Gonnard 
[Bull.  Soc./ran^.  Min.,  1908,  31,  171 — 181). — A  description  is  given 
of  the  occurrence  of  the  pseudomorphs  after  cordierite  in  the  depart- 
ments of  Puy-de-D6me,  Loire,  and  Rhone.  The  following  analysis,  by 
P.  Barbier,  is  given  of  large,  dark  green  crystals,  with  a  perfect 
cleavage  and  D  2*77,  which  occur  with  microcline,  smoky  quartz,  and 
apatite  in  a  pegmatite  at  Vizezy  : 

Loss  on 
SiOo.  AI2O3.  FeO.       MuO,  CaO.    MgO.     K2O.  ignition.  Total. 

42-43—42-66     33-21—32-95     10-58  traces  2-61       4-75       6-29       99-87 

L.  J.  S. 

Contact  Minerals  (Gehlenite,  Spurrite,  and  Hillebrandite) 
from  Mexico.  Fred.  E.  Wright  {Amer.  J.  Sci.,  1908,  [iv],  26, 
545 — 554). — These  minerals  were  formed  near  the  junction  of  altered 
limestone  and  intrusive  basic  diorite  in  the  Velardena  mining  district 
in  Durango. 
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Gehlenite  occurs  as  massive,  granular  aggregates  together  with 
spurrite,  yellow  garnet,  and  calcite.  It  is  dark  grey  in  colour,  owing 
to  abundant  minute  inclusions  of  magnetite,  and  only  rarely  are  small 
pieces,  free  from  magnetite  inclusions,  of  an  amber-yellow  colour ; 
D25  3  "03 9.  Analysis  I  is  very  similar  to  previous  analyses  of  gehlenite, 
but  no  simple  formula  can  be  deduced,  the  mineral  probably  repre- 
senting a  solid  solution  of  several  end  members  of  a  series  : 

SiOa.  TiOg.  AlgOg.  FegOg.  FeO.  MnO.  MgO. 

I.     26-33  0-03  27-82  1-43  0-50  0-01  2-44 


II. 

26-96 

0-01 

0-39 

0-11 

0-03            0-23 

III. 

32-69 

0  02 

0-23 

0-15 

0-01            0  04 

CaO. 

NaoO. 

K2O. 

H2O. 

CO.,. 

Total. 

I.     39-55 

0-21 

0-10 

1-85 

nil 

100-27 

II.     62-34 

0-05 

trace 

nil 

9-73 

99-85 

III.     57-76 

0-03 

0-05 

9-36 

nil 

100-24 

Spurrite  occurs  as  granular  masses  with  glistening  cleavages, 
resembling  crystalline  marble  in  appearance ;  no  crystals  were 
observed.  The  mineral  is  transparent  to  translucent,  and  colourless 
to  pale  grey  with  tints  of  blue  or  yellow ;  lustre,  vitreous  to  resinous  ; 
hardness,  5 ;  D^^  3-014.  The  optical  characters  indicate  that  the 
symmetry  is  probably  monoclinic  ;  the  birefringence  is  high  (y  -  a  = 
0-039),  the  axial  angle  small  (2E  =  70°),  the  sign  negative,  and  there 
is  a  noticeable  crossed  dispersion.  Lamellar  twinning  occurs  on  more 
than  one  plane  perpendicular  to  the  plane  of  symmetry,  and  there  are 
two  cleavages,  with  an  angle  of  79°,  perpendicular  to  the  same  plane. 
Before  the  blowpipe,  the  mineral  becomes  white  and  porcelain-like,  and 
is  infusible.  It  effervesces  in  dilute  hydrochloric  acid,  and  is  readily 
dissolved  with  the  sepai'ation  of  gelatinous  silica.  Analysis  II  corre- 
sponds with  the  formula  2Ca2Si04,CaC03. 

Hillehrandite  possesses  a  fibrous  structure,  the  fibres  being  often 
aggregated  as  radial  sperulites  ;  it  is  associated  with  yellow  garnet 
and  woUastonite.  The  material  is  white,  often  with  a  tinge  of  green, 
and  porcelain-like,  and  is  translucent  only  in  small  chips ;  hardness, 
5| ;  D-^  2-692.  The  optical  characters  of  the  fibres  suggest  ortho- 
rhombic  symmetry.  Before  the  blowpipe,  the  mineral  fuses  to  a 
colourless  glass.  It  readily  dissolves  in  hydrochloric  acid,  with  the 
separation  of  some  silica,  and  is  slowly  decomposed  by  water.  Analysis 
III  gives  the  formula  2CaO,Si02,H20. 

Attempts  to  prepare  the  new  minerals  spurrite  and  hillehrandite 
synthetically  have  so  far  been  unsuccessful.  L.  J.  S. 

Mineralogy  of  the  Fseroe  Islands.  Matthew  F.  Heddle 
{Chem.  Zentr.,  1908,  ii,  1061  ;  from  Trans.  Geol.  Soc.  Glasgow,  1906, 
12,  1 — 15). — Anal.  I  of  bluish-white  spheres  of  farbelite  from  Nolso  ; 
II,  of  mesolite  occurring  on  sphserostilbite  from  Nolso  ;  III,  of  stilbite 
from  Bordii. 

FcaOs.      CaO.       NajO.       KjO.         H„0.         Total. 

—  11-35        5-60  —  13"02        100-53 

—  9-08         5-14  —  12-28  99-76 
0-47          9-534       0-324       0-232         17-298       101-261 

L.  J.  S. 


SiOo. 

AI2O3. 

I. 

42-50 

28-06 

II. 

46-80 

26-46 

III. 

58-79 

14-613 
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Phillipsite  from  Mont  Simiouse,  Loire.  Ferdinand  Gonnard 
(Bull.  Soc.franf.  Mm.,  1908,  31,  269— 271).— Analysis  by  P.  Barbier 
of  crystals  of  phillipsite  associated  with  chabazite  and  offretite  lining 
cavities  in  basalt  at  Mont  Simiouse  gave  : 


SiOo. 

A1.P3- 

CaO. 

BaO,  MgO. 

K2O. 

NajO. 

HjO. 

Total. 

62 -10 

18-33 

4-96 

traces 

6-88 

110 

16-55 

99-92 

This  agrees  with  the  formula  RAljSijOj^.SHgO  (where  R  =  Ca,  K,  Na), 
whilst  some  analyses  of  phillipsite  from  other  localities  have  given  the 
formula  RAl^Si^Oia.SHjO,  RAl2Si40,2,4H20,  and  RAlaSigOio.SiH^O. 
The  present  mineral  therefore  represents  an  acid  type  of  phillipsite, 
similar  to  that  from  Giessen  and  the  Kaiserstuhl.  L.  J.  S. 

The  Pumice  of  the  Volcano  of  Mont  Dore.  Alfred  Lacroix 
{Compt.  rend.,  1908,  147,  778 — 782). — A  description  is  given  of  the 
fragmentary  materials,  more  particularly  the  pumice,  of  this  extinct 
volcano.  Rhyolitic  pumice  (anal.  I  and  II,  by  F.  Pisani)  with  a 
fibrous  structure  occurs  only  in  small  pieces  ;  it  consists  almost  entirely 
of  a  colourless  glass  with  very  few  phenocrysts  of  anorthoclase, 
surrounded  by  orthoclase.  The  composition  is  identical  with  that  of 
the  rhyolite  (anal.  III).  Trachytic  pumice  (anal.  IV)  has  a  cellular 
structure  and  is  less  glassy,  containing  phenocrysts  of  orthoclase, 
anorthoclase,  biotite,  and  augite,  together  with  microlites  of  orthoclase. 


SiOj. 

AI2O3. 

Fe,0,. 

FeO. 

MgO. 

CaO. 

Na^O. 

K.,0. 

TiOa. 

H2O. 

Total. 

I. 

73-90 

10-95 

0-08 

1-06 

1-08 

1-58 

4-08 

4-60 

— 

3-35 

100-68 

II. 

73-90 

11  93 

0-15 

0-87 

0-13 

0-34 

4-10 

4-62 

trace 

4-00 

100-04 

III. 

75-50 

13-50 

0-95 

— 

0-39 

0-99 

4-35 

4-15 

trace 

0-37 

100-20 

IV. 

60-60 

18-20 

1-20 

1-08 

0-26 

0-68 

5-10 

5-23 

0-39 

7  00 

99-64 

L.  J.  S. 

Bare  Renfrewshire  Minerals.  Robert  S.  Houston  {Chem.  Zentr.y 
1908,  ii,  1062;  from  Trans.  Geol.  Soc.  Glasgow,  1906,  12,  354—361). 
— Several  minerals  are  described,  and  analyses  given  of  the  following  : 
I,  labradorite  from  Gleniffer  Hills,  south  of  Paisley  ;  II,  pectolite, 
massive  and  fibrous,  from  South  Quarry,  Craigenfeoch,  near  Johnstone  ; 
III,  stilbite,  red,  from  near  Kilbarchan. 


SiO.,. 

K\0,. 

Fe^Oj. 

CaO. 

MgO. 

MnO. 

K.p. 

Na.,0. 

H2O. 

Total. 

I. 

53-82 

28-09 

2-88 

3-62 

4-24 

trace 

2-25 

3-70 

2-00 

100-60 

II. 

55-38 

trace 

— 

33-68 

trace 

— 

— 

7-20 

3-30 

99-56 

III. 

55-02 

16-48 

trace 

7-24 

0-58 

— 

— 

4-46 

17-00 

100-78 

L.  J.  S. 

Weathering  and  Formation  of  Kaolinite  in  the  Halle  Quartz- 
porphyry.  Victor  Selle  (C/tem.  Zentr.,  1908,  ii,  1203;  from  Zeits. 
Naturw.,  1907,  79,  321—421). — Analysis  I  is  of  the  white  product  of 
weathering,  and  II,  of  the  portion  insoluble  in  concentrated  sulphuric 
acid  ;  the  latter  consists  of  quartz,  3-58%,  and  felspar,  7-97%.  Deduct- 
ing from  the  soluble  portion  the  alkalis  as  sericite,  the  sulphuric 
anhydride  as  gypsum,  and  neglecting  the  magnesia,  the  remainder 
has  the  composition  2Al203,5SiO.„4H20,  whereas  kaolinite  has  the 
formula  2Al203,4Si02,4H20. 
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The  mineralogical  composition  of  the  sample  is  given  as  :  quartz, 
11-56  ;  felspar,  7-97  ;  kaolinite,  71-45  ;  sericite,  4*06  ;  other  minerals, 
4-96%. 


SiOa- 

AI2O3. 

FeA- 

CaO. 

MgO. 

SO3. 

H2O. 

Alkalis. 

Total. 

I. 

51-05 

27-07 

5-51 

1-01 

2-09 

1-45 

10-30 

1-52 

100-00 

II. 

8-83 

1-44 

0-08 

0-12 

0-04 

— 

— 

1-04 

11-55 

The  alteration  of  the  felspar  in  the  rock  has  given  rise,  first  to  mica, 
and  this  has  subsequently  been  altered  to  kaolinite.  In  the  Halle 
district  the  decomposed  porphyries  are  richer  in  kaolinite  nearer  the 
surface,  and  minerals  of  pneumatolytic  origin  are  absent.  The 
conclusion  is  therefore  drawn  that  the  formation  of  kaolinite  is 
dependent  on  the  ordinary  processes  of  weathering,  only  these  were 
more  intense  in  their  action  in  former  times  than  at  present. 

L.  J.  S. 

Analysis  of  London  Clay.  John  H.  B.  Jenkins  {Geol.  Mag., 
1908,  [v],  5,  265 — 266). — In  a  well-boring  at  East  Ham,  the  stratum 
of  clay  extends  from  17  to  76  feet  below  the  surface.  The  wet,  stiff 
clay  of  dark  grey  colour  loses  20-1%  at  120°,  and  on  ignition  there 
is  a  further  loss  of  6*3%.  The  ignited  material  is  brick-red,  and 
contains : 


SiOj. 

AI2O3. 

FesOj. 

CaO. 

MgO. 

K2O. 

N"a20. 

Total. 

67-9 

18-3 

8-7 

1-3 

1-2 

1-6 

1-4 

100-4 
L.  J.  S 

Red  Porphyry  [Porfldo  Rosso  Antico].  J.  Couyat  {Compt. 
rend.,  1908,  147,  988 — 990), — The  ancient  quarries  whence  this 
celebrated  ornamental  stone  was  obtained  by  the  Romans  are  situated 
along  the  Wadi  Abu  Maammel,  on  the  north-west  slopes  of  the  Jebel 
Dokhan,  in  Egypt.  The  crystalline  schists  of  the  district  are  pene- 
trated by  necks  of  hornblende-andesite  and  by  veins  of  various 
other  igneous  rocks  (this  vol.,  ii,  65).  This  andesite,  when  unaltered 
(anal.  II),  is  greenish-black  or  ebony-black,  and  contains  phenocrysts 
and  microlites  of  andesine  and  hornblende  together  with  much  apatite 
and  magnetite.  The  hornblende  (anal.  I)  contains  some  manganese ; 
it  has  a  maximum  extinction  angle  of  22°,  and  its  pleochroic  colours 
are  pale  yellow  to  green.  The  red  porphyry  (anal.  Ill)  is  found  in 
the  central,  more  crystalline  portions  of  the  necks,  and  it  is  an  altered 
form  of  the  hornblende-andesite  ;  there  is  a  gradual  passage  from  one 
rock  to  the  other,  a  violet  porphyry  forming  an  intermediate  zone. 
The  simultaneous  decomposition  of  the  hornblende  and  felspar  has 
given  rise  to  much  manganiferous  epidote  (withamite),  but  the  red 
colour  of  the  rock  is  mainly  due  to  the  large  quantity  of  finely-divided 
haematite ;  other  secondary  minerals  are  damourite,  actinolite,  and 
biotite. 

SiO.^.    TiOg.    AlaOa.^FejOa.  FeO.    CaO.  MgO.  MuO.  NagO.  K^O.    HjO.  Total. 

I.  44-5      1-5        12-5    12-2        4*0       9-5     11-1      0-4  39  0-5     lOO'l 

II.   64-3      0-45      16-4      1-85      2-5       4-7       3-0     trace     4-3       20      0-6     lOO'l 

III.  64-4      0-65      161      3-5        I'O      5-0       2-7     trace     4-2       1-6      1-1     100-25 

L.  J.  S. 
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[Hypersthene-Augite  from  Lake  Onega.]  Walter  Wahl 
(Feniiia,  Hehingfors,  1908,  2i,  No.  3,  1—94). — In  a  paper  on  the 
geology  of  the  west  coast  of  Lake  Onega,  Russia,  are  given  several 
rock  analyses,  together  with  the  following  analysis  of  a  pyroxene 
isolated  from  a  coarse-grained  quartz-diabase  from  Schtscheliki. 

SiO,.        TiO-j.      AI2O3.     Fe,0,.       FeO.        NiO.      MnO.       MgO. 
50-36        0-80        2-49        2-35        18-15        0*04        0-66        11-87 

CaO.         Na,0.        K2O.  HjO.  Total.        Sp.  gr. 

13-97  0-26  019  055  101*09  3-46 

The  crystals  show  a  zonal  structure  with  varying  optical  characters ; 
in  the  inner  portion,  2E  =  48°42',  and  in  the  outer,  2E  =  73='8';  c:  c  = 
45°.  The  mineral  belongs  to  the  group  of  enstatite-augites,  and  is  a 
hypersthene-augite. 

L.  J.  S. 

Qabbro  and  Iron-ore  of  the  Jubrechkine  Kamen,  Northern 
Urals.  Louis  Dupabo  {Compt.  rend.,  1908,  147,  1061—1063).— 
This  mountain  is  formed  entirely  of  uralitised  gabbro  (anal.  I)  of 
various  types,  and  irregularly  distributed  through  the  rock  are  basic 
segregation  patches  (anal.  II),  often  of  considerable  size.  These 
patches  consist  largely  of  magnetite,  together  with  hornblende  and  a 
little  epidote  and  kaolin. 

Loss  on  ig- 
SiOj.    TiOj.  AlaO,.  Fe-P,.  FcO.    MnO.  CaO.  MgO.  K,0.  Na,0.  nition.  ToUl. 
I.  47-97     1-30     13-60     355    11-47   trace  10-63   6-51     0-26     2-78     1  60       99-67 
II.  26-6-2     9-60     11-62  19-50    21-87   020     6-47   2-57     084     106     1-30     10r05 

L  J.  S. 

Mode  of  Formation  of  the  Puy  de  D6me.  Alfred  Lacroix 
{Compt.  rend.,  1908,  147,  826— 831).— The  structure  of  this  extinct 
volcano  is  compared  with  the  recent  West  Indian  volcanoes,  and  found 
to  resemble  that  of  Guadeloupe  rather  than  Mt.  Pelee.  Analyses  are 
given  of  domites  with  biotite  or  with  hornblende,  and  of  the  frag- 
mentary derivatives  of  these  rocks.  L.  J.  S. 

Eruptive  Rocks  of  Jebel  Dokhan,  Red  Sea.  J.  Couyat 
{Com2)t.  rend.,  1908,  147,  867—869). — Veins  and  bosses  of  the  erup- 
tive rocks  penetrate  the  conglomerates  and  schistose  sediments  which 
rest  on  a  granitic  massif.  Analyses  are  given  of  granite,  micro- 
granite,  micropegmatite,  rhyolite,  andesite,  and  labradorite. 

L.  J.  S. 

Possible  Existence  of  a  Nickel-Iron  (Fe^Nig)  in  Meteorites. 
Lazarus  Fletcher  {Mm.  Mag.,  1908,  15,  147 — 152). — In  the  analysis 
of  the  meteoric  stone  of  Zomba  (Abstr.,  1901,  ii,  400),  the  repeated 
extractions  of  the  nickel-iron  with  mercuric  ammonium  chloride 
showed  that  the  residue  became  gradually  richer  in  nickel.  This  was 
at  the  time  attributed  to  the  rusting  of  the  iron  in  the  minute 
particles  of  the  alloy,  but  is  now  explained  by  the  presence  of  a  nickel- 
iron   constituent,    Fe-Nig,    containing  38-50%   Ni(Co),  which  is   not 
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readily  attacked  by  the  mercuric  solution.  This  constituent  is 
identical  with  the  "  taenite  ".  containing  38-13%  Ni(Co)  isolated,  by 
reason  of  its  insolubility  in  dilute  hydrochloric  acid,  from  the 
Youndegin  iron  (Abstr.,  1900,  ii,  27).  From  an  examination  of  the 
thermo-magnetic  characters  of  the  Sacramento  iron,  S.  W.  J.  Smith 
{Phil.  I'rans.,  1908,  A,  208,  21)  has  recently  concluded  that  this 
meteorite  contains  [a  nickel-iron  with  not  less  than  37%  Ni,  thus 
confirming  the  above  results.  L.  J.  S. 

Investigations  on  the  Gases  of  the  Wiesbaden  Thermal 
Springs.  Ferdinand  Henrich  {Ber.,  1908,  41,  4196—4209.  Com- 
pare Abstr.,  1905,  ii,  6,  221;  1907,  ii,  150).— The  gases  evolved  by 
some  of  the  thermal  springs  at  Wiesbaden  have  been  analysed,  and 
found  to  contain  carbon  dioxide,  nitrogen,  oxygen,  methane,  hydrogen 
sulphide,  argon,  neon,  helium,  and  radium  emanation  in  the  following 
proportions,  the  values  given  being  volume  percentages.  Kochbrunnen 
(«  =  68'7°):  gas  absorbed  by  potassium  hydroxide  84"8,  oxygen  0*2, 
nitrogen  12 "7,  methane  0'6,  rare  gases  (argon,  etc.)  and  emauation  1*7  ; 
Adlerquelle  (<  =  64"6°):  gas  absorbed  by  potassium  hydroxide  77'6, 
oxygen  r2,  nitrogen  184,  methane  0'8,  rare  gases  and  emanation  2*0  ; 
Schiitzenhof quelle  (i  =  49'2°):  gas  absorbed  by  potassium  hydroxide 
324,  oxygen  0*2,  nitrogen  62*05,  methane  0*45,  rare  gases  and  emana- 
tion 49.  The  composition  of  the  evolved  gas  varies  slightly  and 
irregularly  throughout  the  year. 

It  is  probable  that  the  gases  are  derived  from  the  rocks  in  the 
vicinity  of  the  springs,  sifcce  it  has  been  found  that  these  rocks  when 
heated  alone  or  with  potassium  hydrogen  sulphate  evolve  oxygen, 
nitrogen,  helium,  and  argon.  The  oxygen  is  absorbed  by  the  ferrous 
carbonate  present  in  the  spring- water.  W.  H.  G. 
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Effects  of  Low  Pressures  on  Raspiration.  Arthur  Boycott 
and  John  S.  Haldane  {J.  Physiol.,  1908,  37,  355—377).  Alveolar 
Air  on  Monte  Rosa.  R.  Ogier  Ward  {ibid.,  378—389).  Effects 
of  Want  of  Oxygen  on  Respiration.  John  S.  Haldane  and 
Edward  P.  Poulton  {ibid.,  390 — 407). — The  experiments  on  the 
effect  of  low  atmospheric  pressure  on  respiration  were  carried  out  on 
men,  partly  on  Monte  Rosa  and  partly  in  a  specially-constructed  steel 
chamber.  When  the  pressure  is  diminished,  the  alveolar  carbon 
dioxide  pressure  remains  constant  during  short  exposures.  When  the 
air  pressure  reaches  550  mm.,  or  the  alveolar  oxygen  pressure  62  mm., 
the  alveolar  carbon  dioxide  pressure  falls,  and  as  the  air  pressures  fall, 
the  fall  in  the  carbon  dioxide  pressure  occurs  with  increasing  rapidity. 
In  long  exposures,  the  fall  in  the  carbon  dioxide  pressVire  occurs  earlier 
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and  further  ;  the  alveolar  oxygen  pressure  is  correspondingly  higher  ; 
the  process  is  one  of  gradual  adaptation  to  low  pressures  or  great 
altitudes.  The  fall  in  alveolar  carbon  dioxide  pressure  is  due  to 
hyperpncea  dependent  on  the  low  oxygen  pressure,  and  is  absent  if 
oxygen  is  added  to  the  air.  The  hyperpncea  is,  however,  not  directly 
due  to  want  of  oxygen,  since  it  takes  time  to  develop,  and  may  persist 
for  days  after  the  want  of  oxygen  is  removed.  It  is  probably  due  to 
the  gradual  formation,  in  consequence  of  insufficient  oxygen,  of  lactic 
acid  or  other  substances  which  have  the  same  influence  as  carbon 
dioxide  on  the  respiratory  centre,  so  that  less  carbon  dioxide  is 
required  to  excite  the  centre.  When  the  alveolar  oxygen  pressure  falls 
to  30  mm.,  urgent  symptoms  are  produced.  Exposure  to  cold  causes 
a  slight  rise,  and  to  heat,  a  slight  fall  in  the  alveolar  carbon  dioxide 
pressure. 

If  sufficient  of  the  preformed  carbon  dioxide  is  first  removed  by 
forced  breathing,  want  of  oxygen  has  no  exciting  influence  on  the 
centre,  and  apnoja  will  be  produced,  and  does  not  cease  until  the 
alveolar  carbon  dioxide  pressure  rises  to  normal,  unless  abnormal  pro- 
ducts produced  by  want  of  o.xygen  reinforce  the  action  of  the  carbon 
dioxide ;  the  development  of  these  other  products  is,  however,  a  gradual 
process.  W.  D.  H. 

Experiments  on  the  Gaseous  Metabolism  of  Infants 
carried  out  by  means  of  Zuntz  and  Oppenheimer's  Modifica- 
tion of  the  Begnault-Reiset  Respiration  Apparatus.  Autuur 
Schlossmann,  Caul  Oppenheimer,  and  Hans  Murschuauser  {Bioc/iem. 
Zeitsch.,  1908,  14,  385 — 406). — The  experiments  were  carried  out  by 
means  of  the  apparatus  described  by  two  of  the  authors  {ibid., 
361—368,  369—384).  In  the  case  of  a  healthy  child  (4i-5  months 
old)  sleeping  for  eight  hours  after  feeding,  the  oxygen  utilised  was 
0731  gram,  and  the  carbon  dioxide  excreted,  0*931  gram  per  kilo,  per 
hour.  The  respiratory  quotient  was  0911.  These  numbers  were 
greater  for  the  first  three  hours  after  the  meal  than  for  the  later 
period.  In  similar  experiments,  when  the  child  was  awake  for  a  part 
of  the  experimental  period,  the  oxygen  consumed  was  0853  gram, 
and  the  carbon  dioxide  excreted  1'046  grams  per  kilo,  per  hour,  the 
re:?piratory  quotient  being  0*896.  Experiments  were  also  carried  out 
on  children  during  a  period  of  fastj  in  pathological  cases,  and  results 
differing  markedly  from  the  above  were  obtained.  S.  B.  S. 

Eflfect  of  Salt  Solutions  on  the  Heart  and  Respiration  of  the 
Skate.  Ida  H.  Hyde  {Amer.  J.  Physiol.,  1908,  23,  201— 213).— As  a 
rule,  increase  of  heart-beat  produced  by  various  salts  is  accompanied 
by  rise  of  blood-pressure  and  increase  of  respiratoi*y  activity.  Am- 
monium chloride,  however,  increases  blood-pressure  without  increasing 
cardiac  force  ;  disodium  hydrogen  phosphate  increases  the  force  of  the 
heart,  but  not  that  of  respiration, and  urea  increases  cardiac  and  respira- 
tory activity  without  raising  the  blood-pressure.  The  salts  which  are 
specially  depressing  are  potassium  chloride  and  magnesium  sulphate. 
Many  other  details  are  added  in  relation  to  concentration,  etc.,  of  these 
and  other  salts.  W.  D.  H. 

5—2 
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Coagulation -time  of  Blood  in  Man.  T,  Addis  {Quart.  J.  exp. 
Physiol.,  1908,  1,  305 — 334). — Daily  variations  in  the  coagulation- 
time  of  the  blood  do  not  occur  ;  the  administration  of  citric  acid  or  of 
calcium  salts  also  makes  no  difference.  The  contrary  result  is  due  to' 
errors  in  technique,  the  influence  of  temperature  having  been  dis- 
regarded in  all  previous  measurements  of  coagulation-time.  The 
coagulation-time  is  shortest  between  36°  and  40° ;  at  temperatures 
above  and  below  this,  it  increases.  A  new  method  is  described  in 
which  temperature  and  other  factors  are  kept  constant ;  the  observation 
is  made  with  a  microscope,  and  depends  on  the  fact  that  when  a  current 
of  oil  streams  along  the  side  of  a  drop  of  blood,  a  smooth  flow  of  the 
corpuscles  is  induced.  The  movement  stops  suddenly  when  coagula- 
tion takes  place.  W.  D.  H. 

Blood-Olot  of  the  King-crab.  Carl  L.  Alsberg  and  E.  D. 
Clark  (/.  Biol.  Ghem.,  1908,  6,  323--330).— The  blood-clot  is  con- 
sidered to  consist  of  the  agglutinated  cells  of  the  blood  only,  without 
admixture  with  any  substance  akin  to  fibrin.  The  solubilities  and  the 
low  sulphur  and  tyrosine  contents  are  thought  to  point  to  the  protein 
present  as  being  a  member  of  the  gelatin-elastin  group.      W.  D.  H. 

The  Sugar  in  Blood.  IV.  The  Method  of  Osmotic  Com-- 
pensation.  Leonor  Michaelis  and  Peter  Rona  (Biochem.  Zeitsch.,- 
1908,  14,  476 — 483). — Experiments  were  carried  out  with  the  object 
of  determining  whether  the  sugar  in  blood  exists  free  or  combined  in' 
some  form  as  a  colloidal  complex.  For  this  purpose,  the  total  sugar  was- 
estimated  polarimetrically  after  precipitating  the  proteins  by  colloidal 
ferric  hydroxide.  Portions  of  the  blood  were  then  dialysed  against  an' 
isotonic  salt  solution  (containing  a  small  quantity  of  sodium  fluoride)' 
to  which  varying  amounts  of  sugar  had  been  added.  After  twenty- 
four  hours,  the  sugar  was  estimated  in  the  dialysate.  An  increase  in 
the  latter,  after  the  dialysis,  would  denote  that  the  original  liquid' 
contained  less  sugar  than  the  blood,  whereas  a  diminution  would 
indicate  that  it  contained  more.  It  was  found  that  the  amount  of 
sugar  in  the  dialysate  did  not  alter  after  dialysis,  when  it  contained  the' 
same  percentage  of  sugar  as  was  found  in  the  blood  by  the  method 
described  above ;  hence  the  sugar  in  the  blood  exists  in  a  free  state. 

S.  B.  S. 

The  Total  Sugar  of  the  Blood.  Raphael  Lupine  and  Boulud' 
{Compt.  rend.,  1908,  147,  1028—1031.  Compare  Abstr.,  1908,  ii, 
957). — The  amount  of  sugar  obtained  from  the  blood-clot  depends  to 
a  somewhat  considerable  extent  on  the  duration  of  the  hydrolysis  by 
hydrofluoric  acid,  for,  besides  liberating  the  sugar,  the  acid  also 
slowly  destroys  it.  The  sugar  obtainable  from  the  clot  i^  in  any  case 
a  considerable  portion  of  the  total  sugar  of  the  blood.  G.  B. 

Diastases  in  the  Blood  and  Body  Fluids.  Anton  J.  Carlson 
and  A.  B.  Luckhardt  {Amer.  J.  Fhysiol,  1908,  23,  148— 164).— The 
diastases  in  blood  and  lymph  are  mere  '*  discards  "  of  the  tissues  on 
the  road  to  destruction  or  elimination,  and  serve  no  essential  end  in 
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the  body  processes.  Their  amount  is  not  related  to  pancreatic 
activity,  to  changes  in  the  diet,  or  to  the  rate  of  oxidation  in  the  body. 
Such  differences  as  are  noticeable  in  different  fluids,  or  in  the  same 
fluid  at  different  times,  appear  to  be  of  an  accidental  nature. 

W.  D.  II. 

The  Maltase  of  the  Blood-serum  and  Liver.  Ciiosaburo 
KusuMOTo  {liiocheni.  Zeitsch.,  1908,  14,  217— 233).— This  is  a  com- 
parative study  of  the  action  of  the  maltase  of  the  blood  and  liver 
extract  in  different  animals.  The  absolute  and  relative  strength  of  the 
action  varies  considerably,  being  greatest  in  the  pig  and  least  in  the 
sheep,  of  the  animals  examined,  so  far  as  relates  to  the  maltase  of  the 
blood,  but  the  liver  extract  is  more  powerful  in  the  sheep  than  in  the 
pig  or  dog.  In  the  calf  and  horse,  the  two  ferments  act  about  equally. 
This  varying  action  may  depend  on  the  amount  of  ferment  present,  or 
on  the  presence  of  such  inhibitory  substances  as  anti-m&ltase. 

W.  D.  H. 

The  Occurrence  of  Proteic  Acids  in  Blood.  J6zkf  Bbowinski 
{Zeitsch.  phyaioL  C/mm.,  1908,  58,  134—146.  Compare  Abstr.,  1908, 
ii,  205). — The  proteic  acids  described  by  Bondzynski  in  the  urine  of 
men  and  dogs  are  also  present  in  blood  ;  one  litre  of  horse's  serum 
contains  01 37  gram  of  oxyproteic  acid.  W.  D.  H. 

Cytolysis.  Alonzo  E.  Taylor  (T:  Biol.  Chem.,  1908,  5,311—314). 
— Injections  of  salmon  sperm  into  rabbits  renders  the  blood  capable 
of  causing  cytolysis  of  the  spermatozoa.  The  serum  was  inactive  if 
the  spermatozoa  used  were  stale,  so  also  was  the  sera  from  animals 
inoculated  with  the  lipoidal,  protamine,  or  nucleic  acid  fractions 
obtained  from  the  cells.  W.  D.  H. 

Precipitin  Reactions.  "W.  A.  Schmidt  (Biochem.  Zeitseh., 
1908,  14,  294— 348).— If  dried  serum  is  heated  at  110°,  it  does  not 
lose  its  power  of  reacting  to  precipitin;  if  heated  at  130°,  this 
property  is  lessened,  and  at  150°  almost  entirely  lost.  If  the  serum  is 
not  dried,  heating  at  70°  for  an  hour  does  not  destroy  the  property,  and 
the  reaction  may  be  obtained  even  after  heating  at  90°.  These  tem- 
peratures are  higher  than  those  given  by  previous  observers.  Passing 
from  the  precipitable  substance  to  the  precipitin,  this  is  not  so 
thermostable ;  still  heating  at  75°  for  several  hours  does  not  entirely 
destroy  it,  and  precipitin  serum,  after  heating  at  70°,  is  still  capable 
of  producing  immunisation.  If  heated  with  alkali,  similar  results  are  ' 
obtained.  Various  theoretical  deductions  from  these  experiments  are 
discussed..  W.  D.  H. 

Sensibilising  Action  of  Animal  Pigments.  I.  Walther 
Hausmann  {Biochem.  Zeitsch.,  1908, 14,  275 — 278). — Vegetable  extracts 
which  contain  chlorophyll  act  hoemolytically  on  red  corpuscles  in  the 
light,  but  not  in  the  dark.  This  is  not  a  property  confined  to  chloro- 
phyll, but  is  also  possessed  by  certain  animal  pigments,  and  in  the 
present  paper,  bile  pigment  is  shown  to  possess  it.     This  may  play  a 
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part  in  diseases  where  pigmentary  changes  occur  in  parts  exposed  to 
light,  such  as  the  skin.  Haematoporphyrin  acts  in  the  same  way  both  on 
red  corpuscles  and  on  other  animal  cells,  such  as  paramoecium. 

W.  D.  H. 

The  Influence  of  Neutral  Salts  on  Haemolysis.  Rudolf 
HbBER  (Biochem.  ZeitscL,  1908,  14,  209— 216).— The  action  of  weak 
hypotonic  solutions  of  neutral  salts  of  the  alkalis  is  to  cause  discharge 
of  the  hjBmoglobin  from  the  red  corpuscles  of  the  ox.  The  anions 
favour  haemolysis  in  the  following  order  :  S04<^Cl<:^Br,N03<^I,  and 
the  cations  in  the  following :  Li,Na<^Cs,Rb<^K.  The  action 
probably  depends  on  an  action  on  the  membrane  increasing  its 
permeability.  W.  D.  H. 

The  Haetnolysin  of  Human  Pancreatic  Juice.  II.  Julius 
Wohlgemuth  {Chem.  Zentr.,  1908,  ii,  1111  ;  from  Berl.  Klin.  Woch., 
1908,  45,  1304 — 1305). — Inactive  pancreatic  juice,  in  spite  of  its 
lipolytic  properties,  does  not  contain  hsemolysin.  On  activating  with 
enterokinase  or  calcium  chloride,  or  by  keeping,  it  acquires  the 
property  of  dissolving  red  blood-corpuscles  under  certain  conditions. 
The  addition  of  lecithin  also  causes  the  juice  to  acquire  hseraolytic 
properties,  although  it  is  not  thereby  activated  as  regards  trypsin. 
The  hsemolytic  properties  are  possibly  due  to  the  setting  free  by  the 
activated  trypsin  of  lecithin  from  some  protein  lecithide  complex. 

S.  B.  S. 

Effect  of  Diet  on  Saliva.  Charles  Hugh  Neilson  and  M.  H. 
ScHEELE  {J.  Biol.  Chem.,  1908,  5,  331— 338).— Saliva  hydrolyses 
starch  to  maltose  and  maltose  to  dextrose,  and  so  probably  contains 
two  enzymes.  A  carbohydrate  diet  increases  both  actions,  and  a 
protein  diet  lessens  both  in  the  same  proportion.  These  facts  are 
considered  to  prove  adaptation  to  diet.  The  experiments  were  con- 
ducted on  men.  W.  D.  H. 

Assimilation  of  Formaldehyde  and  of  Glycerol  and  Sugar. 
Thomas  Bokorny  {PJliiger's  Archiv,  1908,  125,  467— 491).— If,  as 
is  believed,  carbon  dioxide  is  changed  into  formaldehyde  by  the 
action  of  chlorophyll  granules,  the  condensation  of  the  latter  substance 
must  occur  with  great  rapidity,  for,  except  in  minimal  amount,  it  is 
very  toxic  to  life,  and  to  the  chlorophyll  apparatus.  On  treatment 
with  dilute  formaldehyde,  starch  formation  is  increased,  and  this 
occurs  in  the  dark  and  under  the  influence  of  light  with  equal 
rapidity.  The  energy  of  light  is  necessary  in  the  formation  of 
formaldehyde  from  carbon  dioxide.  Oxygen  is  not  essential  either 
for   the   assimilation   of   formaldehyde,    glycerol,   or  sugar. 

W.  D.  H. 

Metabolism  of  Glycine  in  Liver  Affections.  Hermann 
Jastrowitz  {Arch.  exp.  Path.  Pharm.,  1908,  69,  463— 472).— In 
normal  persons,  the  administration  of  20  grams  of  glycine  does  not 
lead  to  its  appearance  in  the  urine,  but  in  those  with  liver  disease 
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and  in  dogs  suffering  from  phosphorus  poisoning,  if  glycine  is  given, 
a  good  deal  escapes  conversion  into  urea  and  passes  into  the  urine. 

W.  D.  H. 

Liebig's  Extract  of  Meat.  R.  Engeland  {Zeitaeh.  Nahr. 
GenuBsm.^  1908,  16,  658 — 664). — The  following  bases  were  separated 
and  identified  in  Liebig's  extract  of  meat,  the  method  employed  being 
a  modification,  in  part,  of  that  described  by  Kutscher  and  Steudel  : 
creatinine,  neosine,  carnitine  (Abstr.,  1905,  i,  726),  vitiatine  (Abstr., 
1907,  ii,  708),  histidine,  methylguanidine,  and  alanine.         W.  P.  S. 

The  Assimilation  of  Carnitine  in  the  Animal  Body.  R. 
Engeland  {Zeilsck.  Nahr.  Genussin.,  1908,  16,  664 — 666). — It  is 
shown  that  carnitine  when  administered  to  dogs  is  entirely  decom- 
posed, and  is  probably  converted  into  dimethylguanidine,  as  this  base 
was  detected  in  the  urine.  In  the  cate  of  rabbits,  it  appears  that 
carnitine  is  reduced  during  its  passage  through  the  body,  but  the 
small  quantity  of  base  recovered  from  the  urine  did  not  allow  of  its 
identity  being  established  with  certainty.  W.  P.  S. 

Hydrolytic  Enzymes  of  Invertebrates.  Herbert  E.  Roaf 
{Bio-Chem.  J.,  1908,  3,  462— 472).— Glycerol  extracts  of  the  di- 
gestive glands  of  various  invertebrates  (arthropods,  molluscs,  ecbino- 
derms)  were  employed,  or  in  some  cases,  the  alcohol  precipitate 
from  such  extracts.  Enzymes  capable  of  hydrolysing  starch  and 
glycogen,  fats,  and  proteins  were  found.  The  addition  of  these 
extracts  to  milk  and  oxalated  blood-plasma  caused  coagulation. 
Variations  as  to  the  presecce  and  activity  of  all  these  ferments  occur, 
and  many  results  are  stated  quantitatively.  In  relation  to  the  proteo- 
clastic  enzymes,  the  Congo-red  fibrin  method  of  the  author  was  mainly 
employed ;  variations  are  noted  in  the  reaction  of  the  medium  which 
gives  the  best  results.  W.  D.  H. 

Is  Choline  Present  in  the  Cerebrospinal  Fluid  of 
Epileptics?  S.  Kajiura  (Quart.  J.  exp.  Fhysicl.,  1908,  1, 
291 — 296). — Relying  on  Rosenheim's  periodide  test,  which  is  both 
trustworthy  and  sensitive,  choline  was  not  found  in  the  cerebro-spinal 
fluid  in  cases  of  epilepsy.  The  detection  of  a  few  fragments  of  aniso- 
tropic crystals  by  Donath's  micro-polariscopic  test  is  not  in  itself 
suthcient  evidence  of  the  presence  of  choline  ;  treated  in  the  same 
way  with  platinic  chloride,  etc.,  the  same  result  may  be  obtained  with 
normal  cerebro-spinal  fluid,  or  even  with  distilled  water. 

W.  D.  H. 

Chemico-physical  Investigations  on  the  Crystalline  Lens. 
III.  Imbibition  of  the  Crystalline  Lens  in  Water  and  in 
"Water  Vapour.  Filippo  Bottazzi  and  Noi;  Scalinci  {Atti  R. 
Accad  Lincei,  1908,  [v],  17,  ii,  445—454.  Compare  Abstr.,  1908, 
ii,  966,  1054). — The  penetration  of  water  into  the  crystalline  lens, 
and  the  swelling  and  increase  in  weight  of  the  latter,  is  due  to  some 
extent  to  a  process  of  imbibition,  and  not,  as  is  usually  supposed, 
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solely  to  the  osmotic  pressure  of  the  lens.  As  there  is  not  an 
imbibition  equilibrium  between  the  lens  and  the  water  in  which  it  is 
immersed,  the  water  penetrates  the  lens,  at  first  rapidly  and 
subsequently  more  slowly.  The  lens  tends  towards  a  maximum  of 
imbibition,  which  is,  however,  only  attained  if  the  capsule  is  ruptured. 
In  this  imbibition,  there  are  two  distinct  periods,  in  the  first  of  which 
water  penetrates  the  lens  and  causes  it  to  swell  uniformly,  whilst  in 
the  second  the  water  accumulates  between  the  lens  and  the  capsule. 
Experiment  shows  that  the  percentage  increase  of  weight  of  a  lens 
from  which  the  capsule  has  been  removed  is  less  than  in  the  case  of  a 
lens  which  retains  its  capsule.  When  no  capsule  is  present,  the  lens 
increases  rapidly  in  weight  during  about  the  first  half-hour  of 
immersion,  after  which  the  increase  is  first  checked  for  a  time  and 
then  proceeds  more  gradually ;  this  is  due  to  the  diffusion  from  the 
lens  of  the  soluble  facoprotein,  the  loss  thus  caused  being  sufiicient  to 
compensate,  for  a  time,  the  increase  in  weight  due  to  imbibition. 

When  suspended  in  saturated  water  vapour  at  38°,  the  crystalline 
lens  does  not  increase,  but  gradually  diminishes,  in  weight,  a  process 
of  disimbibition  taking  place.  From  this  point  of  view,  the  crystalline 
lens  may  be  regarded  as  a  block  of  solid  hydrogel,  since  swollen 
gelatin  behaves  in  the  same  way  when  suspended  in  water  vapour 
(compare  Schroeder,  Abstr.,  1903,  ii,  721).  The  amount  of  dis- 
imbibition of  the  lens  in  water  vapour  is,  for  a  definite  time,  directly 
proportional  to  the  initial  weight  of  the  lens,  whilst  the  increase  in 
weight  of  a  lens  due  to  imbibition  in  water  is  inversely  proportional 
to  that  weight.  The  mechanism  of  the  process  of  disimbibition  is 
essentially  different  from  that  of  the  process  of  imbibition. 

T.  H.  P. 

Effect  of  Stimulation  of  the  Accelerator  Nerve  on  the 
Saline  Metabolism  of  the  Isolated  Heart.  William  H.  Howell 
and  W.  W.  Duke  {Amer.  J.  Physiol,  1908,  {23,  174^179).— A  com- 
paratively small  supply  of  Locke's  fluid  was  continuously  perfused 
through  isolated  cats'  hearts  by  the  method  described  by  Locke  and 
Rosenheim.  Neither  the  calcium  nor  the  potassium  in  the  fiuid 
showed  any  variation  in  amount  after  a  perfusion  lasting  for  hours, 
and  after  long-continued  excitation  of  the  cardiac  accelerator  nerve, 
No  trace  of  hypoxanthine  was  discovered  in  the  fluid,  although  Burian 
describes  this  substance  as  being  continuously  formed  in  skeletal 
muscle,  and  increased  in  amount  during  its  contraction.  The  difference 
may  be  due  to  an  essential  difference  between  the  two  kinds  of 
muscle,  or  to  the  presence  of  dextrose  in  Locke's  fluid.  The  heart, 
however,  gives  off  creatinine  (or  creatine)  to  the  circulating  fluid. 

W.  D.  H. 

Action  of  Barium  Chloride  on  the  Normal  Heart,  and 
the  Heart  which  has  Undergone  Fatty  Degeneration.  Hknato 
DE  Nicola  (Chem.  Zentr.,  1908,  ii,  961  ;  from  Arch.  Farm,  sperim., 
1908,  7,  130 — 138). — Barium  chloride  is  a  myocardial  poison  with 
marked  action  on  the  muscle,  but  influences  little,  or  not  at  all,  the 
heart  movements  of  an  organ  which  has  undergone  fatty  degenei'ation, 
^nd  only  causes  death  by  exhaustion.  S.  B.  S. 
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The  Sugar  Utilised  in  the  Isolated  Heart.  Mario  Camis 
(Chem.  Zentr.,  1908,  ii,  1194;  from  Zeiisch.  allg.  Physiol,  1908,  8, 
371 — 404). — The  relationship  between  the  amount  of  work  done  by 
an  isolated  heart  and  the  amount  of  sugar  utilised  from  a  Ringer- 
Locke  solution  was  investigated.  The  apex  of  the  heart  (from  rabbits, 
cats,  and  a  fox),  which  was  perfused  in  a  LangendorfE  apparatus,  was 
weighted  by  different  loads,  and  from  the  number  and  size  of  the 
contractions,  the  amount  of  work  performed  was  calculated.  It  was 
found  in  the  case  of  the  rabbit  that,  for  the  same  amount  of  mechanical 
work,  the  larger  was  the  amount  of  sugar  utilised  the  greater  the 
load  attached  to  the  heart.  A  direct  proportionality  between  the 
Bugar  utilised  and  the  work  of  the  heart  could  not,  however,  be  ascer- 
tained. The  hearts  of  cats  and  of  foxes  utilised  no  sugar  under  the 
same  conditions  of  experiment.  In  these  cases,  glycogen  seems  to 
disappear,  the  fresh  hearts  of  cats  and  foxes  containing  more  of  this 
carbohydrate  than  was  found  in  those  organs  which  had  been 
employed  in  the  perfusion  apparatus.  A  similar  difference  was  not 
found  in  the  case  of  rabbits.  The  conclusion  was  drawn  that  in 
herbivora  the  source  of  muscular  energy  is  the  sugar  which  is  obtained 
directly  from  the  food-stuffs,  or  by  degradation  of  other  carbohydrates, 
whereas,  in  the  case  of  carnivora,  the  source  is  the  glycogen  of  the 
muscles,  which  has  been  prepared  from  the  proteins  of  the  food- 
stuffs. S,  B.  S. 

Fate  of  Glycerol  in  the  Body.  Felix  Reach  {BiocJiem.  Zeitsch., 
1908,  14,  279 — 285), — The  liver  was  perfused  with  Ringer's  solution 
by  a  method  similar  to  that  used  by  Locke  and  Rosenheim  in  their 
investigations  on  the  utilisation  of  sugar  by  the  beating  heart.  4t 
is  shown  that  the  liver  has  the  power  of  synthetically  forming  aceto- 
acetic  acid  in  small  quantities  from  glycerol.  This  is  not  in  contra- 
diction to  the  antiketogenic  action  of  glycerol.  W.  D.  H, 

Liver  Cells  and  their  Permeability  to  Sugar.  P.  C.  Romkes 
(Biocliem.  Zeitsch.,  1908,  14,  254 — 274). — The  author  claims  to  have 
proved  by  four  distinct  methods  that  the  walls  of  liver  cells  are 
permeable  to  dextrose.  The  wall  of  the  nucleus,  on  the  other  hand, 
appears  to  be  impermeable  to  dextrose.  These  facts  have  an 
important  bearing  on  the  reversible  hydrolysis  of  glycogen  to  dextrose  ; 
CoH.oOs  +  H^O  —  CgHj.O,.  J.  J,  S. 

Conversion  of  Glycogen  into  Sugar  by  the  Liver.  Alonzo  E, 
Taylor  {J.  Biol.  Chem.,  1908,  5,  315 — 318). — Flask  experiments  on 
the  liver  of  the  giant  clam  show  a  post-mortem  conversion  of  its 
glycogen  into  sugar,  which  is  believed  to  be  analogous  to  what  occurs 
during  the  life  of  the  animal.  The  conversion  is  a  function  of  two 
variables  and  is  proportional  directly  to  them,  namely,  the  masses  of 
glycogen  and  of  glycolytic  ferment  in  the  liver  cells.  W.  D.  H. 

The  Animal  Fats  and  the  Extract  by  Light  Petroleum  from 
the  Liver.  Yutaka  Nukada  {Biochem.  Zeitsch.,  1908,  14,  419 — 429). 
— The  content  of  animal  fats  in  lower  fatty  acids  was  estimated  by 
hydrolysing    the    fats,  adding    to    the    soaps    just  sufiicieDt  acid  to 
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neutralise  the  alkali  used,  and  washing  the  separated  fatty  acids  with 
water  until  the  washings  were  no  longer  acid  ("filtration  method"). 
The  volatile  acids  in  the  washings  were  also  estimated  by  distillation. 
The  acetylation  number  was  determined  by  similar  processes.  The 
acetylation  numbers  of  the  fats,  fatty  acids,  and  light  petroleum 
extracts  were  determined.  It  was  found  that  the  fatty  acids  in  the 
fats  from  adipose  tissues,  which  are  soluble  in  water  and  volatile  with 
steam,  amount  to  0'4  to  0  7%  of  the  total.  These  fats  contain,  when 
fresh,  only  small  quantities  of  substances  with  a  free  hydroxyl  group; 
with  the  age  of  the  fat,  however,  the  number  of  these  groups 
increases.  On  hydrolysis  of  the  fats,  substances  containing  free 
hydroxy!  groups  are  obtained,  amongst  which  are  cholesterol  and 
appreciable  quantities  of  hydroxy-acids.  Liver  extracts  contain 
cholesterol,  but  not  cholesterol  esters  ;  hydroxy-acids  ako  seem  to  be 
present.  S.  B.  S. 

The  Influence  of  Radium  Emanations  on  Autolysis.  Simon 
LowESTHAL,  and  E.  Edelstein  {Biochem.  Zeitsch.,  1908, 14,484 — 490). 
— Radium  emanations  appreciably  increase  the  rate  of  autolysis  of 
tissues,  especially  in  the  expressed  juices  from  certain  carcinomatous 
growths.  S.  B.  S. 

The  Influence  of  Inorganic  Colloids  on  Autolysis.  V. 
M.  AscoLi  acd  G.  Izar  {Biochem.  Zeitsch.,  1908,  14,  491 — 503). — In 
the  experiments,  colloidal  silver,  prepared  by  Bredig's  method,  was 
employed.  It  was  used  in  two  forms,  "stabilised"  by  the  addition  of 
gelatin,  and  "  non-stabilised."  Both  forms  increase  the  rate  of 
autolysis  of  liver  tissue,  whereas  the  former  alone,  when  in  very  small 
doses,  causes  a  rise  of  temperature  when  administered  to  animals. 
Both  forms,  however,  when  given  in  sufficient  doses,  cause  this  rise  of 
temperature,  the  "  stabilised  "  to  a  greater  extent  than  the  "  non- 
stabilised."  The  addition  of  defibrinated  blood  inhibits  the  effect  of 
the  non-stabilised  blood  on  liver  autolysis,  but  not  that  of  the 
stabilised  ;  serum,  on  the  other  hand,  exerts  the  same  effect  on  both 
forms  of  colloidal  silver.  The  addition  of  sodium  chloride  inhibits 
the  action  of  the  non-stabilised  colloid,  but  not  that  of  the  stabilised. 

S.  B.  S. 

The  Preparation  and  Chemical  Properties  of  the  Xanthoma 
Substance,  with  eome  Investigations  of  the  Fat-like,  Doubly- 
refracting  Substance  in  Large,  White  Kidneys.  J.  Puingsiieim 
{Biochem.  Zeitsch.,  1908,  15,  52 — 75). — The  material  for  investigation 
of  the  xanthoma  was  obtained  from  the  dura  mater  and  the  skin  of  a 
woman  who  suffered  from  chronic  icterus  with  hypertrophic  cirrhosis 
of  the  liver.  The  material  was  extracted  with  alcohol  and  then  with 
acetone,  and  from  the  latter  solvent,  crystals  separated  which,  after 
repeated  recrystallisations  from  the  same  solvent,  melted  at  67"5°. 
The  dura  mater  material  contained  14*2%  of  this  substance.  It  was 
free  from  phosphorus  and  nitrogen,  and  yielded,  on  hydrolysis  with 
sodium  ethoxide  in  benzene  solution,  a  residue  which,  on  recrystal- 
lisation  from  alcohol,  melted  at  1445°  and  gave  the  characteristic 
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cholesterol  reactions.  The  fatty  acids  obtained  by  hydrolysis  were 
not  identified  ;  the  lead  salts  were  partly  soluble  in  ether.  There 
is  evidence,  therefore,  that  the  doubly-refracting  substance  is  an  ester 
of  cholesterol.  Similar  substances,  melting  at  54°  and  52°,  were 
obtained  from  the  kidneys  of  a  woman  who  had  died  from  tuberculosis 
of  the  lungs,  and  of  a  child  who  had  died  from  ursemia.  In  these 
cases,  there  was  not  sufficient  evidence  to  determine  whether  the 
doubly-refracting  substance  consisted  entirely  of  cholesterol  esters,  as 
the  yield  obtained  was  small.  The  author  calls  attention  to  the 
pathological  significance  of  the  facts,  and  the  need  for  chemical 
identification  of  the  doubly-refracting  substances.  S.  B.  S. 

Spontaneous  Movements  of  Amphibian  Muscle  in  Saline 
Solutions.  George  Kalph  Mines  (J.  Physiol.,  1908,  37,  408—444). 
— The  rhythmical  periods  in  the  contractions  produced  by  exposing 
amphibian  muscles  to  a  0'7%  solution  of  sodium  chloride  vary  from 
6  to  0'06  sec,  and  the  movements  continue  in  the  presence  of  curare ; 
large  doses  of  curare  abolish  them,  owing  to  the  inorganic  salts  in  the 
curare  employed.  The  appearance  of  movements  is  accompanied  by 
increased  excitability  to  galvanic  currents.  The  addition  of  calcium 
chloride  lessens  the  movements  and  the  excitability.  Potassium 
chloride  first  increases  and  then  stops  both  phenomena.  The  move- 
ments are  regarded  as  myogenic.  W.  D.  H. 

Comparative  Bfifect  of  Alcohol,  Ether,  and  Chloroform  on 
Striped  Muscle.  Effects  of  Muscarine  and  Atropine  on 
Striped  Muscle.  Augustus  D.  Waller  [Proc.  phynoL  Soc,  1908, 
Ixxi — Ixxiv,  Ixxxi — Ixxxiv  ;  /.  Physiol.,  37). — The  comparative 
anaesthetic  effect  on  the  frog's  sartorius  was  tested  by  the  con- 
tractions obtained  by  stimulation  when  subjected  to  immersion  in 
various  strengths  of  alcohol,  ether,  and  chloroform  respectively  in 
06%  sodium  chloride  solution.  The  strengths,  ^/alcohol,  iV/10  ether, 
and  iV/100  chloroform,  are  very  nearly  physiologically  equivalent. 

The  action  of  muscarine  and  atropine  was  tested  in  a  similar  way. 
Both  alkaloids  act  as  paralysants,  the  former  more  powerfully.  The 
chief  difference  is  that  muscarine  produces  a  temporary  contracture 
not  unlike  that  caused  by  nicotine  and  caffeine.  The  muscle  recovers 
when  placed  in  normal  saline  solution,  but  this  is  less  complete  after 
atropine  than  after  muscarine.  The  antagonism  of  the  two  drugs  is 
best  shown  by  mixing  them  together,  when  the  contracture  is  not 
observed.  W.  D.  H. 

Action  of  Sodium  Cyanide  on  Muscles  and  Nerves  of  Cold- 
blooded Animals.  S.  Dontas  (Arch.  exp.  Path.  Pharm.,  1908,  59, 
430 — 443). — In  frogs,  sodium  cyanide  acts  not  only  on  the  central 
nervous  system,  but  also  on  peripheral  nerves.  Muscles  will  not  con- 
tract on  stimulation  of  their  nerves  when  these  are  exposed  to  the 
action  of  a  0'005%  solution  of  the  salt.  This  is  a  reversible  action, 
and  can  be  removed  by  washing  with  Ringer's  solution.  In  the  early 
stages  of  poisoning  in  the  intact  animal,  the  toxic  effects  are 
removable  by  the  injection  of  sodium  thiosulphate.  W.  D.  H. 
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Chemical  Investigations  of  Placenta.  S.  Higuchi  (Biochem, 
Zeitsch.,  1908,  15,  95 — 104). — The  mean  percentage  result  of  the 
analysis  of  six  placenta:  water,  84*91  ;  dry  substance,  15'09  ;  fat,, 
0*846  ;  unsaponifiable  substance,  0*283  ;  glycogen,  0*032 ;  total  S.,, 
0'120;  fcotal  P.,  0*140;  lecithin,  0*899;  total  K,  2*266  ;  albumin,' 
14*16;  aqueous  extract,  3-974  (containing  N.,  1038%;  ash,  0*387%)  ;, 
alcoholic  extract,  2*070  (containing  N.,  3*521%;  ash,  0*492%);  total 
ash,  0'878.  S.  B.  S. 

The  BflFect  of  Hydrochloric  Acid  on  the  Composition  of  the 
Subcutaneous  Connective  Tissue  of  Rabbits,  J.  Ph.  Staal. 
{Zeitsch.  physiol.  Chem.,  1908,  68,  97 — 117.  Compare  Loghem,. 
Abstr,,  1904,  ii,  751), — The  following  determinations  have  been  made; 
with  the  extract  from  the  subcutaneous  connective  tissue  of  normal 
rabbits  and  of  rabbits  to  which  hydrochloric  acid  was  administered  :: 
freezing  point,  electrical  conductivity,  and  percentage  of  sodium  andi 
of  chlorine.  It  is  shown  that  the  percentage  of  sodium  increases, 
rapidly  (some  4  to  15  times)  after  the  administration  of  0*5%, 
hydrochloric  acid  during  two  to  seven  days.  The  ratio  Na/Cl  also, 
iucreases,  and  thus  Loghem's  view,  that  by  the  administration  o£ 
hydrochloric  acid  alkali  is  removed  from  the  tissue,  is  not  correct. 

Similar  experiments  were  made  on  the  blood  of  rabbits.  These  new- 
facts  can  only  be  brought  into  harmony  with  Loghem's  experimental 
data  by  concluding  that,  although  the  percentage  of  sodium  increases,, 
the  sodium  concentration  decreases  in  the  case  of  rabbits  to  which, 
hydrochloric  acid  has  been  given.  J.  J.  S. 

Arsenic  in  the  Animal  Organism.  W.  H.  Bloemendal  {Arch.. 
Pharm.,  1908,  246,  599 — 616). — The  occurrence  and  distribution  of 
arsenic  in  the  animal  organism,  both  before  and  after  the  administra- 
tion of  arsenical  preparations,  have  been  investigated.  Full  details, 
are  given  in  the  original  as  to  the  methods  used  in  preparing  arsenic- 
free  reagents.  The  method  adopted  of  destroying  the  organic  matter 
was  that  of  Fresenius  and  von  Babo,  involving  the  use  of  hydrochloric 
acid  and  potassium  ichlorate.  For  the  detection  of  the  arsenic,  an 
electrolytic  form  of  Marsh's  apparatus  was  employed,  capable  of 
revealing  the  presence  of  0*0001  mg.  of  arsenic.  The  formation  of 
an  arsenic  mirror  was  depended  on  for  the  detection  of  the  poison,  and 
in  quantitative  work  the  mirrors  formed  were  dissolved  in  a  sulphuric 
acid  solution  of  potassium  dichromate  of  known  strength  and 
titrated  back  with  iV71000  or  iV/4000  sodium  thiosulphate. 

After  administration  of  arsenic,  the  latter  can  be  detected  in  all 
parts  of  the  organism,  but  the  various  parts  can  be  arranged  in  the 
following  descending  order  as  regards  their  arsenic  content :  nails, 
hair,  spleen,  thyroid  gland,  skin,  lungs,  liver,  kidneys,  heart,  sacrum, 
muscle,  generative  organs,  and  brain  (compare  ScolosubofE,  this 
Journ.,  1876,  i,  92;  Gautier,  Abstr.,  1900,  ii,  152,  168,  226;  1902 
ii,  517;  Besredka,  1900,  ii,  156;  Deniges,  1905,  ii,  745).  Arsenic 
commonly  occurs  in  the  hair,  even  when  absent  from  all  other  parts. 
Normally,  urine  contains  no  arsenic,  or  only  traces.  Soon  after 
administration  it  can  be  detected  in  the  urine,  and  disappears  again  in 
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^ten  to  twelve  days  after  administration  ceases  (compare  Carlson, 
Abstr.,  1907,  ii,  130).  In  man  a  greater  percentage  of  the  arsenic 
is  eliminated  in  the  hair  than  is  the  case  with  rabbits,  goats,  or  cows. 
Oacodylic  acid  is  converted  in  the  organism  into  arsenious  oxide,  but 
it  is  not  certain  that  this  is  the  case  with  atoxyl.  The  arsenic  in 
sodium  cacodylate  is  eliminated  partly  in  a  gaseous  form,  but  this  does 
not  appear  to  be  the  case  with  arsonious  oxide.  No  arsenic,  or  only 
traces,  appears  in  the  milk  in  the  case  of  the  cow,  goat,  cat,  or  rabbit, 
but  a  small  amount  appears  in  human  milk.  Both  in  man  and 
anicals,  only  traces  of  arsenic  are  found  under  normal  conditions 
(compare  Gautier,  loc.  cit.),  and  this  appears  to  have  no  physiological 
signilicance  and  to  be  absorbed  merely  in  the  form  of  impurities  in 
food,  etc.     No  arsenic  is  passed  from  the  parent  to  the  foetus. 

T.  A.  H. 

The  Relationships  of  Cycloses  to  the  Animal  Organism. 
Emil  Stakkenstein  (ZtfiVacA.  pAywoZ.  Chem.,  1908,  58,  162 — 164). — 
Rosenbei'ger's  conclusion,  that  inosite  is  present  in  tissues  partly  as  a 
mother  substance  (inositogen),  is  dissented  from.  The  conclusion 
drawn  from  quantitative  experiments  is  that  the  animal  organism 
contains  free  inosite.  W.  D.  H. 

Oxidation  of  Products  of  Cholesterol  in  the  Animal 
Organiem.  III.  Isaac  LifschOtz  {ZeiUcli. physiol.  Chem.,  1908,58, 
175—184.  Compare  Abstr.,  1907,  ii,  899).— This  paper  deals  with 
the  methods  for  the  detection  of  oxycholesterol,  and  further  proofs 
are  given  that  this  substance  and  its  precursor  exist  preformed  in  blood 
and  bone-marrow.  The  first  oxidation  product  passes  easily  into  the 
second.  W.  D.  H. 

The  Origin  of  Glycine  from  Uric  Acid.  L.  Hirschstein  {Arch, 
exp.  Path.  Fharm.,  1908,59,401 — 406). — Further  proofs  are  advanced 
that  glycine  originates  from  uric  acid  both  in  the  body  and  in  vitro. 
It  does  not,  however,  appear  to  be  an  end-product  of  uric  acid  break- 
down, for  in  alkaline  solutions  it  is  destroyed,  in  part,  as  soon  as  it  is 
formed,  and  if  the  concentration  of  the  alkali  is  sufficient,  it  is 
difficult  to  detect  any  at  all.  W.  D.  H. 

Storage  and  Retention  of  Quinine  in  the  Human  Organ- 
ism. G.  GiESMA  {Chem.  Zentr.,  1908,  ii,  1053 ;  from  Arch.  Schiffs- 
Tropen-hyg.,  1908,  12,  78 — 81). — The  observation  of  Schaumann,  that 
■  quinine  can  be  found  in  the  organs  of  a  dog  even  when  the  urine  is 
free  from  alkaloid,  applies  also  to  the  case  of  man.  The  quantities 
found  were,  however,  as  a  rule,  so  small  that  they  could  not  be 
estimated  quantitatively.  In  a  kidney  weighing  420  grams,  6  mg. 
were  found.  The  blood  was  free  from  quinine,  and  this  observation 
does  not  confirm  the  general  opinion  that  the  alkaloid  circulates 
in  the  blood-stream.  The  haemolysis  of  black-water  fever  probably 
occurs  in  the  kidneys.  S.  B.  S. 

The  Extractives  from  Pish  Flesh.  A.  Suwa  {Chem.  Zentr., 
•1908,  ii,-1112 ;  from  Zentr.  Physiol,  1908,  22,  307— 310).— The  extract 
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from  the  flesh  of  cod  was  treated  with  tannin,  barium  hydroxide,  and 
lead  salts.  From  the  concentrated  purified  extract,  creatinine  separ- 
ated. From  the  filti'ate,  the  bases  were  separated  by  phosphotungstic 
acid.  From  tbe  carbonates,  the  alloxuric  bases  were  precipitated  with 
20%  silver  nitrate.  Other  bases  were  obtained  by  fractional  precipita- 
tion with  silver  nitrate  and  barium  hydroxide.  Creatinine  and 
methylguanidine  were  obtained  in  these  fractions.  After  separating 
excess  of  silver,  other  bases  were  obtained  by  fractional  precipitation 
of  solutions  of  chlorides  with  mercuric  chloride.  S.  B.  S. 

Osmotic  Concentration  in  Body-Pluids  of  Aquatic 
Animals.  William  J.  Dakin  {Bio-Chem.  /.,  1908,  3,  473—490).— 
Further  experiments  are  recorded  on  fishes  and  invertebrates  which 
show  that  changes  in  the  water  in  which  they  live  brings  about  sooner 
or  later  an  alteration  in  the  electrolytes  and  non-electrolytes  of  the 
body-fluids,  followed  by  an  alteration  in  the  chemical  constitution  of 
their  cells.  Whether  the  interchange  occurs  by  the  gills  or  the 
alimentary  canal  is  left  undecided.  W.  D.  H. 

Characteristic  Principles  of  Sclerostomum  equinum. 
Presence  in  this  Parasite  of  an  Intensely  Hsemolytic  Crystal- 
line Alkaloid.  Th.  Bondouy  {Compt.  rend.,  1908,  147,  928—930). 
— This  worm,  which  occurs  in  the  intestine  of  horses,  contains  an  oily 
base  crystallising  in  prisms,  yielding  precipitates  with  general  alka- 
loidal  reagents,  furnishing  a  crystalline  picrate,  and  reducing  auric 
chloride  in  the  cold ;  less  than  O'OOOl  gram  produces  haemolysis  in 
seven  to  eight  minutes.  G.  B. 

The  Sensitising  Action  of  Vegetable  and  Animal  Pigments 
on  Paramoecia.  Walther  Hausmann  and  W.  Kolmee  (Biochem. 
Zeitsch.,  \90S,  15,  12 — 18). — It  has  been  shown  already  that  certain 
pigments,  on  exposure  to  light,  bring  about  rapid  hcemolysis  of  red 
blood-corpuscles.  In  a  similar  way,  they  can  kill  paramoecia.  The 
pigments  investigated  were  chlorophyll,  animal  bile  from  different 
sources,  and  haematoporphyrin.  In  some  cases,  the  pigment  was  added 
in  alcoholic  solutions,  it  being  determined  by  preliminary  experiments 
that  the  alcohol  had  no  deleterious  influence  in  the  strength  used. 

S.  B.  S. 

Sugar  from  Colostrum.  John  Sebelien  and  Einar  Sundb 
{Zeitsch.  angew.  Chem.,  1908,  21,  2546— 2550).— The  authors  reply 
to  Schiebe's  criticism  (Abstr.,  1901,  ii,  204).  Independent  evidence  is 
given  of  the  presence  of  lactose  in  colostrum,  and  the  results  of  esti- 
mating this  substance  by  the  optical  method  and  by  Kjeldahl's 
method  are  compared.  Differences  are  found  of  about  the  same 
magnitude  and  in  the  same  direction  as  was  observed  when  lactose 
was  estimated  in  milk,  the  optical  method  giving  higher  values  than 
the  gravimetric  method.  It  is  suggested  that  some  small  quantity  of 
arabinose  causes  this  difference,  the  amount  being  put  at  about  0-05% 
of  the  colostrum.  J.  V.  E, 
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Excretion  of  Iodine  and  Lithium  by  the  Bile.  E.  Frickkb 
{Biochem.  Zeitach.,  1908,  14,  286 — 293). — After  the  administration  of 
lithium  iodate  in  doses  of  1  gram  by  the  mouth  in  man,  the  excretion  of 
iodine  by  the  bile  reaches  its  maximum  in  the  third  hour.  Some  also 
leaves  the  body  by  the  urine,  but  later.  If  lithium  iodide  is  given,  0'86% 
leaves  the  body  by  tlie  bile  within  twenty-four  hours.  Lithium  also 
appears  in  the  bile,  and  its  excretion  by  this  channel  lasts  seven  hours. 
The  excretion  of  the  two  elements  does  not  run  parallel.  The  observ- 
ations were  made  on  a  patient  with  a  biliary  fistula.  W.  D.  H. 

Condition  in  which  Iodine  Occurs  in  the  Urine  after  Inges- 
tion of  Iodides  and  lodates.  Eli  Chespolani  {Boll.  chim.  fai-m., 
1908,  47,  679 — 685). — The  author  confirms  the  presence  of  organic 
iodo-compounds  in  the  urine  after  ingestion  of  potassium  iodide. 
Further,  when  alkali  iodates  are  administered,  the  reduction  which 
they  undergo  takes  place  only  during  the  gastric  digestion,  and  is 
complete  when  the  quantities  of  iodate  taken  are  not  too  great  ;  this 
reduction  is  aflfected  by  the  action  of  the  peptones  in  a  solution  which 
is  faintly  acidified  with  hydrochloric  acid.  T.  H.  P. 

The  Influence  of  Tolylenediamine  on  the  Cholesterol  Content 
of  the  Faeces.  CuosabuuO  Kusumoto  {Biochem.  Zeitsch.,  1908,  14, 
407 — 410). — Tolylenediamine  has  been  stated  to  cause  a  destruction  of 
the  red  blood-corpuscles,  to  which  fact  has  been  ascribed  the  increased 
amount  of  cholesterol  found  by  the  author  in  the  bile  of  a  dog  with  a 
biliary  fistula.  Further  experiments  with  a  normal  dog  show  that 
subcutaneous  injection  of  the  drug  causes  also  an  increased  excretion 
of  cholesterol  in  the  fseces.  The  increase,  like  that  in  the  bile,  is  only 
transitory.  S.  B.  S. 

The  Cholesterol  Content  of  Dogs'  Faeces  with  Ordinary 
Nutrition  and  after  Administration  of  Cholesterol.  Chosabubo 
Kusumoto  {BiocJiem.  Zeitsch.,  1908,  14,  411-^415). — With  a  meat 
diet,  moi'e  cholesterol  was  ingested  than  excreted.  Addition  of 
cholesterol  to  the  diet  caused  increased  cholesterol  excretion.  The 
increase  in  the  amount  excreted  was,  however,  less  than  the  increase 
in  the  amount  ingested,  part  disappearing  presumably  either  through 
resorption  in  the  alimentary  tract  or  through  destruction  by  bacteria. 

S.  B.  S. 

The  Content  of  Dogs'  Faeces  in  Cholesterol  and  Copro- 
Bterol.  ChosaburO  Kusumoto  {Biochem.  Zeitsch.,  1908,14,416—418). 
The  acetylation  number  of  the  cholesterol  isolated  from  faeces  indicated 
that  the  crude  product  contained  only  cholesterol  and  coprosterol. 
The  relative  amounts  of  these  substances  found  in  the  faeces  after 
different  diets  were  determined  by  means  of  the  iodine  number. 

S.  B.  S. 

Uric  Acid  Excretion  in  Normal  Man.  Paul  J.  Hanzlik  and 
Philip  B.  Hawk  (/.  Biol.  Chem.,  1908,  5,  365— 366).— The  average 
daily  excretion  of    ten  healthy  students  of    agea  from  nineteen   to 
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twenty-nine  years  on  a  normal  mixed  diet  containing  91  "2  grams  of 
protein  (or  1*33  graras  per  kilo,  of  body-weight)  was  0-597  gram.  The 
generally  accepted  average  is  0  7  gram.  W.  D.  H. 

Changes  in  the  Circulation  of  Nitrogen  Produced  by- 
Colloidal  Silver  Prepared  by  the  Electrical  Method.  Eduardo 
FiLiPPi  and  Leonardo  Kodolico  {Chem.  Zentr.,  1908,  ii,  1052  ;  from 
Arch.  Farm,  sperim.,  1908,  7,  313 — 328). — Quantities  of  5  c.c.  of 
a  reddish-brown  colloidal  silver  solution  containing  0-025 — 0*035%  of 
metal  were  injected  for  eight  days,  partly  subcutaneously  and  partly 
intravenously,  into  rabbits.  There  was  a  decrease  in  the  nitrogen 
ingested  during  this  period,  but  an  increase  in  the  nitrogen  excreted, 
the  latter  being  chiefly  in  the  form  of  urea.  S.  B.  S. 

Hydrochloric  Acid  in  the  Stomach  in  Cancer.  Benjamin 
Moore  {Bio. -C hem.  J.,  1908,  3,  449— 461).— Although  the  lessening 
of  free  hydrochloric  acid  in  the  gastric  contents  of  cases  of  cancer  is 
nob  absolutely  diagnostic,  the  author  holds  that  it  occurs  in  the  majority 
of  cases,  in  spite  of  the  opposite  results  obtained  by  Copeman  and 
Hake  in  mice.     He  replies  to  the  criticisms  of  these  authors. 

W.  D.  H. 

The  Occurrence  of  Lsevulose  in  Diabetic  Urines.  Wilhelm 
VoiT  {Zeitsch.  physiol.  Ghem.,  1908,  58,  122— 133).— The  unsatis- 
factory nature  of  both  Rosin's  and  Borchard's  tests  for  laevulose  in 
urine  is  pointed  out ;  they  frequently  give  contradictory  results,  and 
sometimes  positive  results  with  normal  urine.  In  no  case  of  diabetic 
urine  was  the  lsevulose  osazone  obtainable.  W.  D.  H. 

Inhibiting  Bflfect  of  Potassium  Chloride  on  Sodium  Chloride 
Glycosuria.  Theo.  C.  Burnett  (/.  Biol.  Chem.,  1908,  5,  351 — 355). 
— After  glycosuria  has  been  produced  in  rabbits  by  the  injection  of. 
sodium  chloride  solutions,  the  injection  of  a  mixture  of  that  salt  with 
potassium  chloride  (100  :  2*2)  markedly  lessens  the  amount  of  sugar 
excreted.  W.  T>.  H. 

The  Lipolytic  Powers  of  Syphilitic  Sera,  and  the  Diagnostic 
Value  of  Lipolysis  by  Sera.  Julius  Citron  and  Karl  Keicher 
{Chem.  Zentr.,  1908,  ii,  1197;  from  Berl.  Klin.  Woch.,  1908,  45, 
1398 — 1400). — Syphilitic  sera  have  a  lipolytic  power  of  2*8 — 3-5  for 
monobutyrin  and  0-7 — 1-4  for  lecithin,  as  compared  with  the  values 
1-25 — 2-5  and  0*05 — 0-5  for  normal  sera.  In  \iew  of  the  fact  that 
Neuberg  and  Reicher  have  shown  that  most  immune  sera  have  a  high 
lipolytic  capacity,  this  high  lipolytic  power  of  syphilitic  sera  cannot 
be  considered  specific.  S.  B.  S. 

Anaesthesia  and  Paralysis  Caused  by  Magnesium  Salts. 
Samuel  J.  Meltzer  and  John  Auer  {Amer.  J.  Phyaiol.,  1908,  23, 
141 — 147). — Ryan  and  Guthrie's  view  that  the  symptoms  caused 
by  magnesium  salts  are  due  to  asphyxia  (increase  of  carbon  dioxide  in 
the  blood)  is  an  incorrect  conclusion  they  have  drawn  from  a  single 
experiment,  and  is  entirely  unsupported  by  analytical  evidence.     The 
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magnesium  salts  affect  the  respiratory  centre  without  any  preliminary 
excitation,  such  as  is  caused  by  carbon  dioxide  poisoning. 

W.  D.  H. 

Antagonism  of  Alcohol  and  Carbolic  Acid.  Alonzo  E. 
Taylor  (/.  Biol.  Chem.,  1908,  5, 319— 322).— As  tested  by  its  behaviour 
towards  yeast,  there  is  no  chemical  detoxication  of  carbolic  acid  by  ethyl 
alcohol.  The  effect  noted  by  surgeons,  that  alcohol  applied  to  carbolised 
wounds  checks  the  internal  action  of  the  pheuol,  must  therefore  depend, 
as  SoUman  has  suggested,  upon  some  physical  basis.  W.  D.  H. 

Behaviour  of  the  Three  Isomeric  Phthalic  Acids  in  the 
Dog's  Organism.  Ch.  Porcher  (Biochem.  Zeitsch.,  1908,  14, 
.')51 — 360). — Animals  received  doses  of  the  three  acids /)cr  o»,  generally 
in  small  quantities  at  a  time,  over  periods  of  several  days.  The 
urine  excreted  during  these  periods  was  collected,  and  the  amounts  of 
the  phthalic  acids  therein  estimated.  It  was  found  that  phthalic  acid 
was  almost  completely  burnt  in  the  organism,  whereas  the  i«ophthalic 
and  terephthalic  acids  were  recovered  unchanged  to  the  extent  of 
75%.     No  glycine  conjugated  acids  were  isolated.  S.  B.  S. 

Physiological  Action  of  Products  of  Metabolism.  III. 
Action  of  Scatole  on  the  Frog's  Heart.  IV.  Action  of 
Indole  on  the  Frog's  Heart.  B.  Danilewsky  {FfiiLger's  Archiv, 
\'M^,  125,  349—360,  361— 377).— The  frog's  heart  was  perfused  with 
Itinger's  solution  containing  scatole  or  indole.  Both  substances 
depress  the  activity  and  frequency  of  the  heart-beat,  the  action  being 
on  the  cardiac  muscle  direct.  These  substances  are  also  deleterious  to 
ciliated  epithelium  and  low  organisms.  W.  D.  H. 

Physiological  Effect  of  Alkaloids  from  Hemlock  (Conium 
maculatum).  Jacques  M.  Albahary  and  Karl  Lokkler  (CompL 
rend.,  1908,  147,  996 — 999). — Given  hypodermically  to  intact  guinea- 
pigs,  these  bases  produce  a  fall  of  body-temperature,  sometimes 
followed  by  convulsions  and  death.  The  action  of  d-  and  ^coniine  is 
identical.  The  introduction  of  a  hydroxyl  group  in  conhydrine  and  in 
i/'-conhydrine  lessens  the  toxicity,  which  is,  on  the  other  hand,  increased 
by  the  double  linking  in  the  coniceines,  derived  from  the  conhydrines 
by  elimination  of  water.  The  action  of  i/f-coniine  (obtained  by  reduc- 
tion of  i/^-coniceine)  is  not  identical  with  that  of  coniine.  G.  B. , 

Action  of  Tobacco  Smoke.  "W.  Emerson  Lee  {Quart.  J.  exp. 
Physiol.,  1908,  1,  335 — 372). — Nicotine  is  the  most  important  poison 
in  tobacco  smoke ;  pyridine  bases  in  the  quantities  present  are  not 
injurious.  The  amount  of  nicotine  inhaled  does  not  depend  on  the 
amount  in  the  tobacco,  but  on  the  form  in  which  it  is  smoked.  The 
greater  the  condensation  area  between  the  point  of  combustion  and 
the  entrance  into  the  mouth  the  more  nicotine  is  distilled  off  from  the 
hot  area  and  will  be  inhaled.  Smoking  raises  the  blood-pressure  by 
vaso-constriction,  accelerates  the  heart  and  respiration,  and  increases 
intestinal^movements.     In  excess,  cerebral  depression  may  occur,  and 
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blood-pressure  may  be  lowered  to  the  point  of  collapse.  These  effects 
are  chiefly  seen  in  unpractised  smokers.  Prolonged  tobacco  smoking 
may  induce  arterial  disease.  W.  D.  H. 
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Action  of  Oidium  lactis  and  Vibrio  choleras  on  Choline 
Hydrochloride.  A.  Ruckert  {Arch.  Fharm.,  1908,  246,  676—691). 
— Brieger  has  stated  {Die  Ptomaine^  Berlin,  1888)  that  certain 
bacteria  have  the  property  of  removing  a  molecule  of  water  from 
choline,  thereby  forming  the  toxic  substance  neurine,  and  this  observ- 
ation has  been  confirmed  to  a  certain  extent  by  E.  Schmidt  (Abstr., 
1892,  219).  With  a  view  to  further  confirmation,  the  author  has 
grown  pure  cultures  of  Oidium  lactis  and  Vibrio  cholerae  in  solutions 
of  choline  hydrochloride  with  bouillon  as  a  nutritive  medium,  and 
finds  that  these  decompose  choline,  forming  ammonia  and  carbon 
dioxide,  but  he  was  unable  to  detect  any  neurine  in  the  reaction 
products.  T.  A.  H. 

The  Formation  by  Microbial  Activity  from  Starch  of 
Crystalline  Substances  which  do  not  reduce  Fehling's 
Solution.  Fkanz  Schabdinger  {Centr.  Bakt.  Par.,  1908,  ii,  22, 
98 — 103). — The  substances  in  question  were  obtained  by  the  growth 
of  Bacillus  macerans  in  a  medium,  two  litres  of  which  contained  100 
grams  of  starch,  2  grams  of  ammonium  phosphate,  0*5  gram  of 
magnesium  sulphate,  and  sodium  chloride.  The  mixture  was  filtered 
after  four  days'  incubation,  and  the  filtrate,  which  smelt  strongly  of 
acetone  and  was  acid  in  reaction,  was  neutralised  and  evaporated. 
On  cooling,  a  crystalline  product  separated,  which  was  extracted  with 
50%  alcohol.  To  the  concentrated  cooled  alcoholic  extract,  ether  was 
added.  A  precipitate  was  thereby  obtained  which  consisted  chiefly 
of  regular,  hexagonal  plates  ;  intermixed  with  these  were  aggregates 
of  needles.  The  substances  do  not  reduce  Fehling's  solution,  and 
give  reactions  with  iodine  solutions.  S.  B.  S. 

Reduction  of  Nitrates  during  Alcoholic  Fermentation. 
GiULO  Paris  and  T.  Mabsiglia  {Chem.  Zentr.,  1908,  ii,  966  ;  from 
Slaz.  sperim.  agrar.  ital.,  1908,  41,  223 — 232). — During  the  process  of 
alcoholic  fermentation,  the  nitrates  present  are  found  to  be  reduced, 
in  varying  quantity,  to  oxides  of  nitrogen.  The  action  is  suflSciently 
vigorous  to  reduce  completely  all  the  nitrates  naturally  present  in  the 
must ;  in  some  cases  the  reducing  action  is  so  vigorous  that  a  relatively 
large  amount  of  added  nitrate  may  also  be  reduced,  whilst  in  other 
cases  the  greater  part  remains  unchanged.  In  these  circumstances 
of  varying  intensity  of  reduction  during  fermentation,  little  value  is 
to  be  attached  to  the  amount  of  nitrate  present  in  a  wine  as  affording 
an  indication  of  its  dilution.  J.  V.  E. 
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Nitrification  of  Calcium  Cyanamide  in  Various  Types  of 
Soil.  Sante  de  Grazia  {Chevi.  Zentr.,  1908,  ii,  1060;  from  Staz. 
sperim.  agrar.  ital.,  1907,  41,  241 — 257.  Compare  Miintz  and  Nottin, 
this  vol.,  ii,  88). — The  niti'ification  of  calcium  cyanamide  differs 
mainly  from  that  of  ammonium  sulphate  in  that  the  former  substance 
acts  injuriously  on  the  soil  micro-organisms  so  long  as  it  remains 
undecomposed.  The  rate  of  nitrification  is  not  particularly  slow, 
although  in  comparison  with  that  of  ammonium  sulphate  there  is 
some  retardation  ;  it  is  much  quicker  in  clay  soils  and  in  those  rich 
in  organic  matter,  but  not  acid,  than  in  sandy  or  chalky  soils.  The 
chief  factors  seem  to  bo  the  water  capacity  and  the  absorptive  power 
of  the  soils ;  the  fermenting  power  is  also  important.  E.  J.  R. 

The  Influence  of  Oxygen  on  the  Decomposition  of  Plants 
(Contribution  to  the  Study  of  Humus  Formation).  Domenico 
Carbone  and  Kenato  Marincola-Cattaneo  {Cliwi.  Zentr.,  1908,  ii, 
1049;  from  Arch.  Farm,  sj^rim.,  1908,  7,  265— 301).— The  decom- 
position of  plants  is  mainly  brought  about  by  Eumycetes,  which  break 
down  the  dead  tissues  chiefly  in  presence  of  oxygen,  but  also  in  its 
absence.  They  not  only  attack  the  intracellular  pectic  substances, 
but  also  the  cellulose  of  the  cell  walls,  and  in  many  cases  even  the 
starch.  E.  J.  K. 

The  Amounts  of  Calcium  and  Magnesium  in  Plant  Seeds. 
Ernst  Schulze  and  Ch.  Godet  (Zeitsch.  physiol.  Chevi.,  1908,  58, 
156 — 161). — Analyses  of  the  ashes  of  the  husks  and  kernels  of 
various  seeds  show  that  the  husks  contain  relatively  more  calcium 
than  magnesium,  but  that  the  kernels  are  richer  in  magnesium. 

The  following  numbers  are  given  : 

100  parts  of  ash  contained 


Pinus  Ccmhra Kernel 

Husk 
Lupinus  anguftifolius. . .     Kernel 

Husk 
Cucurbita  Pepo    Kernel 

Husk 
Jiicinus  communis  Kernel 

Husk 

Ilelianihus  anmts    Kernel 

Coryhis  avellana      Kernel 

Amygdalis  communis...     Kernel 
Juijlans  regia  Kernel 


Per  cent, 
of  asb. 

KjO. 

CaO. 

ilgO. 

PPs 

2-90 

29-4 

6-7 

9-9 

42-8 

— 

44-9 

]2-G 

no 

3-2 

3-78 

31-4 

5-0 

10-G 

40-5 

— 

27-5 

38-7 

9-4 

61 

3-67 

18-8 

1-1 

19  0 

55-8 

— 

35  0 

8-5 

7-6 

6-4 

3-64 

— 

4-0 

19-8 

31  9 

— 

23-7 

43-9 

4-3 

0-6 

3-66 

— 

50 

17-9 

— 

3-09 

— 

9-6 

15-5 

— 

2-86 

— 

12-8 

13-4 

— 

2-40 

— 

3  0 

11-5 

— 

J.  J.  s. 


The  Nutritive  Effect  of  Amides  on  the  Germinating  Seed, 
the  Detached  Embryo,  and  the  Green  Plant.  Jules  Leff.vre 
{Comj)t.  rend.,  1908,  147,  935 — 937). — The  author  has  shown  already 
(Abstr.,  1905,  ii,  648)  that  green  plants  can  develop  perfectly  and 
construct  all  their  organic  matter  from  tyrosine,  leucine,  oxamide, 
alanine,  or  glycine,  without  being  supplied  with  any  carbon  dioxide 
whatever.     He  now  shows  that  maize  seeds  will  germinate  and   the 
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young  plant  grow  and  increase  in  weight  under  the  same  conditions, 
whilst  the  detached  embryos  of  Finua  pinea  will  not ;  the  latter, 
however,  develop  in  a  solution  of  sucrose.  E.  J.  R. 

Transformation  of  Cyanogenetio  Glucosides  during 
Germination.  Li:oN  Guignaed  {Compt.  rend.,  1908,  147, 
1023 — 1028). — Etiolated  seedlings  of  Phaseolus  lunatus  lose  in  the 
first  fortnight  one-third  of  the  phaseolunatin  contained  in  the  seed  ; 
in  seedlings  grown  in  the  light,  the  disappearance  of  the  glucoside  is 
compensated  for,  from  the  tenth  day  onwards,  by  that  which  is 
synthesised  in  the  leaves.  Free  hydrogen  cyanide  could  not  be 
detected  at  any  stage  ;  it  appears  to  be  used  up  as  soon  as  it  is  set 
free.  G.  B. 

The  Relation  between  Plant  Respiration  and  Alcoholic 
Fermentation.  S.  Kostytscheff  {Ber.  deut.  hot.  Ges.,  1908,  26,  a, 
565 — 573). — The  reactions  taking  place  during  the  normal  respiration 
of  plants  have  not  yet  been  worked  out  experimentally,  although 
several  schemes  have  been  suggested.  The  author  deals  particularly 
with  those  hypotheses  in  which  the  production  of  alcohol  is  supposed 
to  be  an  intermediate  stage,  namely,  (1)  the  plant  sugar  gives  rise  to 
alcohol,  which  is  then  oxidised  by  enzymes  to  carbon  dioxide  and 
water ;  (2)  the  alcohol  formed  is  not  oxidised,  but  is  assimilated  by  the 
plant ;  (3)  the  plant  sugar  decomposes  in  the  same  way  as  in  alcoholic 
fermentation,  but  the  reaction  does  not  go  so  far  as  alcohol  production, 
and  the  intermediate  substances  are  oxidised. 

The  author's  experiments  were  made  with  peas,  and,  in  his  view, 
they  confirm  the  last  of  these  hypotheses.  E.  J.  R. 

Correlations  in  Vegetable  Metabolism.  Barthold  Hansteen 
(med.  Zentr.,  1908,  37,  788;  from  Landw.  Jahrb.,  1908,  262).— 
Under  normal  conditions,  every  plant  assimilates  potassium,  mag- 
nesium, and  phosphoric  acid  in  such  a  manner  that  each  organ  of  the 
plant  contains  at  all  times  the  optimum  amounts,  the  amounts  varying 
with  different  plants  and  dili'erent  organs  and  according  to  the 
period  of  growth.  The  single  specific  optima  show  certain  variations ; 
exclusive  addition  of  one  of  the  substances  modifies  the  process  of 
nutrition,  which,  however,  again  becomes  normal  when  the  usual 
conditions  are  restored.  N.  H.  J.  M. 

Glycogen  of  Ascomycetes  and  its  Relaton  to  Trehalose. 
Vladimiu  a.  Tichomiroff  {Arch.  F/iarm.,  1908,  246,  582— 591).— The 
investigations  of  Clautriau,  Errera,  and  others  having  shown  that 
glycogen  probably  serves  as  a  reserve  material,  and  for  this  purpose 
is  first  hydrolysed  into  sugars,  it  becomes  of  interest  to  investigate 
the  relationship  in  the  fungi  of  glycogen  and  trehalose,  the  latter 
being  the  characteristic  sugar  of  this  class  of  plants.  In  all  cases 
the  distribution  of  glycogen  was  determined  mainly  by  staining 
microscopic  preparations  with  iodine,  and  the  distribution  and  nature 
of  the  sugars  by  Senft's  micro- chemical  method  with  phenylhydrazine 
in  glycerol  (Abstr.,  1904,  ii,  595). 
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The  young  asci  of  Terfezia  transcaucaaica  show  much  glycogen  and 
the  fully  ripe  ones  scarcely  any.  With  Senft's  reagent,  yellow 
spherulites  of  trehalosephenylosazone  are  ^formed.  Similarly, 
T.  Boudieri  gave  minute  spherulites  of  osazone  after  two  months,  and 
a  preparation  kept  in  Fehling's  solution  showed  slight  reduction  in 
the  neighbourhood  of  some  of  the  cell  contents.  T.  Leonis  was  found 
to  be  rich  in  glycogen,  especially  the  fructification,  and  in  this  case 
osazone  crystals  appeared  after  a  month.  Ohoiromyces  meandriformis, 
Hydnotria  carnea,  Tuber  melanoaporunit  T.  brumale,  T.  r«/*Mm, 
2\  Borchii,  T.  maculatum,  T.  magnatwn,  T.  aestivum,  and  T.  excavatum 
were  also  examined.  The  first,  second,  and  seventh  were  found  to 
contain  glycogen,  and  also  yielded  spherulites  of  osazone  after  about 
one  month,  especially  in  the  stalks  and  contents  of  the  young  asci. 
The  other  species  mentioned  had  all  developed  ripe  spores  and  con- 
tained no  glycogen,  but  they  formed  small  amounts  of  osazone 
crystals  after  two  or  three  months'  treatment  with  Senft's  reagent. 
A  preparation  of  T.  melanospoi'um  showed  no  reduction  when  warmed 
in  Fehling's  solution. 

The  algae  Noatoo  prunifoiine  and  Fttcua  platj/earptu  were  also 
examined,  and  yielded,  after  two  months,  crystals  of  the  same  phenyl- 
osazone,  which  may  be  that  of  dextrose,  galactose,  or  fucose. 

T.  A.  H. 

Occurrence  of  Glycyrrhizic  Acid  in  Plants.  Alexander 
TscHiBCH  and  S.  Gauchmann  (Arch.  Pharm.,  1908,  246,  558 — 565. 
Compare  Abstr.,  1908,  i,  898). — In  extension  of  previous  work  on  the 
isolation  and  characterisation  of  the  glycyrrhizic  acid  of  liquorice 
root,  the  authors  have  investigated  the  sweet  root  of  P&riandra  dulcia 
and  the  bark  of  Pradoaia  lactescena,  and  find  that  these  also  contain 
glycyrrhizic  acid,  although  from  the  second  of  these  products  it  was  ob- 
tained in  the  form  of  a  dihydrate.  The  method  of  preparing  the  acid 
described  by  Tschirch  and  Cederberg  (Abstr.,  1907,  i,  545)  is  not 
applicable  in  the  case  of  the  bark  of  Pradosia  lactescena,  or  in  those  of 
the  root  of  Ahr%i8  precatoriua  and  the  rhizome  of  Polypodium  vulgare,  in 
which  glycyrrhizic  acid  also  occurs.  T.  A.  H. 

Physiological  Mechanism  of  the  Coloration  of  Red  Grapes 
and  of  Autumn  Leaves.  J.  Laborde  {Compt.  rend.,  1908,  147, 
993 — 995.  Compare  Abstr.,  1908,  ii,  774). — Certain  tannins,  such  as 
gallotannin,  which  are  not  transformed  into  a  red  colouring  matter  by 
heating  with  hydrochloric  acid  (loc.  cit.),  nevertheless  yield  such  a 
pigment  by  exposure  to  light  in  hydrochloric  acid  solution  in  the 
presence  of  formaldehyde.  The  latter  substance,  often  assumed  to 
occur  in  plants,  is  compared  to  a  ferment ;  the  hydrochloric  acid 
merely  produces  a  favourable  medium,  and  the  absence  of  pigmenta- 
tion in  white  grapes  is  regarded  as  due  to  an  unfavourable  medium. 

G.  B. 

Alkaloids  of  the  Tubers  of  CorydaUs  cava.  Ernst  Schmidt 
{Arch.  Pharm.,  1908,  246,  575 — 582). — The  isolation  of  protopine  and 
dehydrocorydaline   from  the   tubers   of   Gorydalis  ambigioa    (Abstr., 
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1908,  i,  825)  and  C.  Vemyi  {ibid.,  908)  has  led  the  authors  to  re- 
examine the  tubers  of  C.  cava  for  these  alkaloids  (compare  Abstr., 
1897,  i,  174;  1898,  i,  604).  Haars  has  already  shown  that  the  stem 
and  leaves  of  C.  cava  do  not  contain  protopine  (Abstr.,  1905,  i,  462). 
Dehydrocorydaline  was  obtained  and  identified  by  means  of  the 
aurichloride  and  by  its  reduction  to  «*-corydaline.  An  alkaloid  which 
may  be  protopine  was  obtained  mixed  with  bulbocapnine,  from  which 
it  could  not  be  separated.  No  protopine  could  be  obtained  from  the 
seeds  of  C  nobilis  or  C.  lutea.  T.  A.  H, 

Analysis  of  the  Tubercule  of  Dioscorea  macabiha  from 
Madagascar.  ^jSmile  Bourquelot  and  Bridel  (/.  Pharm.  Chim., 
1908,  [iv],  28,  494— 500).— The  tubercules  of  this  plant,  which  are 
reputed  to  be  poisonous,  contain  no  alkaloid  or  glucoside  hydrolysable 
by  emulsin.  Starch,  sucrose,  a  reducing  sugar,  and  three  enzymes, 
invertase,  amylase,  and  an  anseroxydase,  were  detected.  The 
toxicity  may  be  due  to  a  toxin.  T.  A.  H. 

Oils  from  Lycopodium,  Ergot,  Areca  Nut,  and  Aleurites 
cordata  Seed.  Arnold  Eathje  {Arch.  Pharm.,  1908,246,  692 — 709). 
— Authentic  specimens  of  these  oils  have  been  examined  with  the 
view  of  establishing  their  chief  constants  and  their  composition.  The 
methods  of  investigation  employed  are  given  in  detail  in  the 
original. 

Lycopodium  contains  49*2%  of  a  greenish-yellow  oil,  which 
is  acid  in  reaction,  and  has  D  0-93617,  n^y  1*4671,  saponification  number 
1950,  acid  number  186,  iodine  number  81*0,  Hehner  number  880, 
Reichert-Meissl  number  7'3,  and  true  acetyl  value  44*1 .  The  mixed 
fatty  acids  have  m.  p.  39 — 40°,  neutralisation  value  202*0,  and  iodine 
number  91  "8.  The  percentage  composition  of  the  oil  is  lycopodoleic 
acid  81,  lycopodic  acid  (dihydroxy stearic  acid)  3*2,  stearic  acid  1*1 3, 
palmitic  acid  0*85,  myristic  acid  2*0,  glycerol  7*8,  unsaponifiable 
matter  0*43,  and  inorganic  matter  0"03  (compare  Langer,  Abstr,, 
1889,  741,  1059). 

Ergot  oil  is  dark  brown  in  colour  with  a  slightly  irritant  taste. 
Its  constants  in  the  order  given  above  for  lycopodium  oil  are  D  0  9250, 
«D  1-4685,  179-3,  11*38,  74*0,  96*25,  0*63,  27*44,  and  for  the  mixed 
fatty  acids  m.  p.  38 — 39°,  183*0,  77*2.  The  percentage  composition 
of  the  oil  is  oleic  acid  68,  hydroxyoleic  acid  22,  palmitic  acid  5,  un- 
saponifiable matter  0*35,  inorganic  matter  0*2,  alkaloid  0*6,  and 
glycerol  7*5  (compare  Mjiien,  Abstr.,  1896,  ii,  506). 

Two  samples  of  areca  nut  fat  were  examined,  the  first  having  been 
extracted  by  ether  {A),  and  the  second  by  light  petroleum  {£).  The 
constants  in  the  order  given  under  lycopodium  oil  are  as  follows  ; 
those  for  sample  A  are  given  first  in  each  case.  Oil,  D  =  0*884,  0*973  ; 
m.  p.  36—37°,  37—38°;  227*4,  234*6;  91*1,  97*2;  24*3,  12*3;  92*76, 
91*45  ;  0*2,  4*2;  11*2,  9*81 ;  mixed  fatty  acids,  m.  p.  39°,  39—40°;  2296, 
235*5  ;  25*95,  13*6.  The  percentage  composition  of  the  mixed  fatty 
acids  in  the  two  cases  was  lauric  43*6,  53*3;  myristic  21*0,  24*7; 
palmitic  31,  24*7  ;  stearic  2*25,  3*3  ;  oleic  29*0,  14*5  ;  decoic  1*0,  1*0. 
Sample  £  also  yielded  traces  of  hexoic  and  octoic  acids.     The  other 
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constituents  of  the  two  fats  in  percentages  were  unsaponifiable 
matter  1*0,  glycerol  50,  and  inorganic  matter  002 — 003,  and  some 
phytosteiol. 

Two  samples  of  oil  from  the  kernels  of  Aleurites  cordata  (T'ung  oil) 
were  examined,  the  one  of  Chinese  (No,  I),  and  the  other  of  Japanese 
(II),  origin.  The  constants  in  the  usual  order  and  with  those  of  No.  I 
first  in  each  case  were  :  oil,  D  0-9383,  09393  ;  no  1-503,  1504  ;  1915, 
189-9;  10-4,  2-1;  166-2,  153-2;  9605,  96-48;  1-04,  055;  10-5, 
13-42  ;  mixed  fatly  acids,  m.  p.  39—40°,  40—41°;  1894,  1880 ;  1634, 
160-3.  The  percentage  composition  of  the  oils  was  fatty  acids  956, 
96-0;  glycerol  95,  8-7;  unsajxinifiable  matter  045,  048,  and 
inorganic  matter  0-001  and  nil.  In  both  cases  the  fatty,  acids  con- 
sisted of  ehcomargaric  acid  75%,  and  oleic  acid  25%  (compare  Abstr., 
1898,  i,  628;  1899,  i,  864).  T.  A.  H. 

Composition  and  Toxicity  of  Ibervillea  sonorse.  Julia  T. 
Emeuson  and  William  H.  Welker  {J.  Biol.  Chem.,  1908,  6, 
339 — 350). — The  tuber  of  this  plant  contains  proteins,  carbohydrates 
(woody  fibre,  with  small  amounts  of  sugar  and  starch),  fat,  cholesterol, 
lecithin,  and  salts.  It  is  used  as  a  cathartic,  and  in  large  doses  is 
stated  to  be  poisonous.  No  alkaloid  was  found,  and  the  substance 
responsible  for  its  action  was  not  discovered.  W.  D.  H. 

Soils  of  Acid  Reaction.  Yoshinao  Kozai  (Chem.  Zeit.,  1908, 
32,  1187). — The  author  cites  an  instance  of  a  peculiar  acid-reacting 
soil  ill  Nischigahara,  near  Tokio.  It  contains  hydrated  silicates,  more 
especially  clays,  and  when  a  sample  quite  free  from  humus  is  washed 
with  water,  the  acidity  of  the  soil  remains  unchanged  and  no  soluble 
acid  is  dissolved  out,  but,  after  the  addition  of  a  soluble  neutral  salt, 
such  as  potassium  chloride  or  ammonium  sulphate,  a  soluble  acid  is 
at  once  detected. 

The  potassium  or  ammonium  appears  to  be  absorbed  by  the  clay, 
causing  liberation  of  hydrochloric  or  sulphuric  acid,  and  consequently, 
after  dressing  such  a  soil  with  potassium  or  ammonium  manures, 
worse  results  are  obtained  than  previously.  J.  V.  E. 

Fixation  of  Ammonia  by  Zeolites  in  Soils.  Theodor 
Pfeiffer,  Albert  Hepner,  and  L.  Frank  (Bied.  Zentr.,  1908,  37, 
722—723;  from  Mitt,  landw.  Inst.  k.  Univ.  Breslau,  1908,  4).— 
Barley  followed  by  oats  were  grown  in  pots  in  sand  manured  with 
blood  meal,  ammonium  sulphate,  and  minerals,  and  in  similarly 
prepared  pots  with  different  amounts  of  calcium  carbonate  and 
calcium  zeolite  (prepared  by  treating  apophyllite  with  calcium 
chloride)  respectively. 

It  was  found,  as  in  previous  experiments  (Bied.  Zentr.,  1905,  510), 
that  the  absorbed  ammonia  was  held  so  firmly  by  the  calcium  zeolite 
that  it  was  only  partly  available  for  the  second  period  of  vegetation. 

N.  H.  J,  M. 

Sodium  Chloride  Experiments  with  Mangolds.  Hermann 
Briem  {Bied.  Zentr.,  1908,  37,  731 — 732;  from  Deut.  landw.  Presse, 
1907,   89). — Application   of    sodium   chloride   (2    cwt.    per   hectare) 
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in  addition  to  superphosphate  and  sodium  nitrate  increased  the  yields 
of  three  varieties  of  mangolds  (roots)  and  also  the  amount  of  sugar 
as  compared  with  superphosphate  and  nitrate  only.  The  amount  of  leaf 
was  considerably  increased  in  the  case  of  the  more  leafy  variety,  but 
slightly  reduced  in  the  case  of  the  less  leafy  roots  (Eckendorfer). 

N.  H.  J.  M. 

The  Impurities  of  Ohili  Saltpetre.  The  Possibility  of  Using 
a  Less-refined  Saltpetre.  Sante  de  Grazia  {Chem,  Zentr.,  1908, 
ii,  1199;  from  Staz.  sperim.  agrar.  itciL,  1907,  41,  258— 269).— The 
author  finds  that  the  common  impurities  of  Chili  saltpetre  (sodium 
chloride  and  magnesium  sulphate)  are  beneficial  to  vegetation  whether 
applied  alone  or  in  conjunction  with  the  pure  nitrate.  Potassium 
iodide  is  without  effect.  A  less-refined  saltpetre  (not  containing 
potassium  perchlorate,  however)  might  therefore  be  used  for  manure. 

E.  J.  R. 

Manurial  Experiments  with  Two  Commercial  Forms  of 
Calcium  Cyanamide,  Sodium  Nitrate,  and  Ammonium 
Sulphate  applied  to  Mangolds.  Richard  Otto  (Bied.  Zentr.,  1908, 
37,  787  ;  from  Deut.  landw.  Fresse,  1908,  35,  No.  1). — Ammonium 
sulphate  and  "  stickstoffkalk  "  gave  the  highest  results  (991  and  984 
cwt.),  then  "  kalkstickstoff  "  (891  cwt,),  and  lastly,  sodium  nitrate 
(864  cwt.).     The  yield  without  nitrogen  was  563  cwt.  per  hectare. 

N.  H.  J.  M. 

The  Employment  of  Calcium  Cyanamide  in  Agriculture. 
AcHiLLE  MiJNTZ  and  P.  Nottin  {Compt.  rend.,  1908,  147,  902 — 906; 
compare  Sante  de  Grazia,  this  vol.,  ii,  83). — The  authors  have  studied 
the  nitrification  of  calcium  cyanamide  in  the  soil,  and  find  that  the 
process  varies  somewhat  with  the  amount  present,  but  is,  in  the  main, 
quite  comparable  with  the  nitrification  of  ammonium  sulphate.  Suf- 
ficient of  each  of  these  substances  was  mixed  with  soil  to  add  0*25  gram 
of  N  per  kilo.,  and  the  quantity  of  nitrate  produced  per  kilo,  after 
definite  intervals  was  found  to  be : 


Relative 

amounts  of 

nitrate  at 

2 

H 

the  end  of 

8  days. 

15  days. 

33  days. 

months. 

months. 

,  5  months. 

Calcium  cyanamide. . 

-0-003 

-0-011 

0-020 

0-068 

0-204 

100 

Ammonium  sulphate 

0-039 

0-149 

— 

— 

0-247 

88 

Dried  blood.  > 

0-048 
0-003 

0-111 
0-024 

— 



0-154 
0-037 

66 

Torrified  leather. «... 

26 

The  large  amount  of  cyanamide  used  in  this  experiment  (10  to  20 
times  the  quantity  customary  in  practice)  at  first  inhibited  nitrifica- 
tion, and  even  caused  some  denitrification,  but  later  on  exercised  no 
disturbing  effect.  Smaller  amounts  had  no  inhibiting  effect ;  indeed, 
by  successively  adding  small  quantities  to  the  soil,  it  is  possible  for 
large  amounts  to  become  nitrified,  especially  in  soils  where  nitrification 
is  vigorous. 

Numerous  'field  trials  are  recorded.  These  show  that  (1)  calcium 
cyanamide  gives  substantially  the  same  crop  increases  as  ammonium 
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sulphate  •  (2)  it  does  not  in  practice  have  the  injurious  effect  on 
germination  that  would  be  expected  from  laboratory  experimentTand 
can  without  any  bad  results  be  applied  to  the  soil  on  th^same  diy  as 
the  seed  is  sown;  (3)  it  can  be  used  as  a  top-dressing,  and  the  s^fght 
resulting  injury  to  the  plant  is  only  temporary.  E  J.  R 


Analytical  Chemistry. 


a«t  ^-^T  ^1«°*"5*1  Method  for  the  Continuous  Analysis  of 
Gas  Mixtures,  and  its  Application  to  the  Measurement  of  the 

Gee  ld08  6,  8U-827).-The  method  depends  on  the  variation  of 
the  thermal  conductivity  of  a  gas  mixture  with  its  composition  In 
Its  application,  the  resistance  of  a  wire  suspended  in  the  gas  to  be 
analysed  IS  compared  with  that  of  a  second  wire  contained  in  air  or  a 
gas  mixture  of  constant  composition.  Both  wires  are  traversed  bv  a 
constant  current,  but  the  difference  between  the  thermal  conductivi- 
I'nLf  *^^  «"^.^°"°^^°g  g^es  results  in  temperature  differences,  and 
consequently  m  differences  in  the  resistances  of  the  two  wires,  which 
are  measured.  In  the  apparatus  which  has  been  constructed  for  the 
continuous  electrical  analysis,  two  wires  are  suspended  in  the  gas  to 
be  analysed  and  two  in  the  standard  gas,  and  these  are  arranged  so  as 

^JrS'f  ti,^'"'',"^.^.^^^*'*^^^  ^"^g«-  The  method  is  recom- 
mended for  the  analysis  of  generator  gas,  flue  gases,  and  mine  gases 

In  the  actual  apparatus,  elaborate  precautions  are  taken  to  avoid 
disturbances  resulting  from  the  action  of  the  gas  currents  on  the 
heated  wires  The  heated  wires  are  so  sensitive  to  the  movements  of 
gases  that  the  arrangement  may  be  utilised  for  the  measurement  of 
very  slowly  moving  air-currents. 

Some  observations  relating  to  the  sensitiveness  of  the  electrically- 
heated  wires  for  different  loads  are  communicated.     For  the  wires 

Zn^/tt".  ""''*"  ^^^  ^^'"^  ^^•^  S^'  mixtures  examined  were 
tound  to  exhibit  maximum  sensitiveness  when  currents  ranging  from 
0  30  to  0-34  ampere  were  passed  through  them.  This  variation 
fjo  ''"''''^''*  corresponded  with  a  temperature  range  of  180°  to 
^^^  ■  H.  M.  D. 

The  Mercury  Bath  a  Too-little  Known,  Useful  Expedient 

3834  384?^  ^T^^  •^^^^-  ''"'^'^^  ^"^^^  ^^'-■'  ^^^S,  41, 
d»d4— 3849).— The  original  contains  a   detailed,  illustrated  descrip- 

wS^^h  H  ?''T^"^^^^;-'P'"'^"^  ^^^^^^  ^°^  g*«  ^^^lysis,  together 
with  directions  for  working  with  it.  W.  H  G 

PrfnH^^*"!  ^°^^^y  ,^«*°«  Of  V.  Meyer's  Vapour  Density 
A  w  ^!oX.  '?-''';'of  ^^'  ^^'''■'  l^^S'  41,  3897-3904.  Compare 
Abstr.,  1903, 11,  98).-The  method  has  now  been  simplified,  and^the 
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sources  of  error  reduced,  so  that  it  may  be  employed  in  actual  practice. 
The  bulb  is  placed  near  the  outlet  tube,  and  the  constant  temperature 
maintained  by  boiling  xylene,  toluene,  aniline,  or  water.  The  asbestos 
cartridge  has  been  displaced  in  favour  of  a  glass  tube,  27 — 35  mm.  x 
6  mm.,  provided  with  one  to  two  holes  4  to  6  mm.  from  the  top.  The 
results  obtained  from  calcium,  strontium,  and  barium  carbonates  are 
in  accordance  with  the  theoretical ;  magnesium  carbonate  gives  low 
results.  W.  R. 

Tap  Pipettes.  Bernhard  Tolmacz  (Zeitsch.  angew.  Chem.,  1908, 
21,  2551). — The  pipette  is  surmounted  by  a  tap  so  bored  that  the 
interior  of  the  pipette  may  be  in  communication  with  the  outside  air, 
or  with  the  suction  tube,  or  with  neither,  according  as  it  is  turned.  Tap 
pipettes  with  more  than  one  bulb  are  found  advantageous  where 
several  small  quantities  of  the  same  liquid  are  to  be  measured  out ; 
thus  the  contents  of  the  upper  bulb,  between  two  graduations  on  the 
stem,  may  be  accurately  measured  out,  and  then  the  contents  of  the 
second  bulb.  J.  V.  E. 

Burette  for  Calibrating  Measuring  Flasks.  A.  Mulder 
{Chem.  Weekhlad,  1908,  5,  830— 831).— The  burette  consists  of  a 
fairly  narrow  tube  with  a  large  bulb,  and  below  it  a  smaller  bulb,  a 
side-tube  being  sealed  on  below  the  smaller  bulb,  and  a  glass  stopcock 
below  the  side-tube.  Above  the  larger  bulb  is  a  zero  mark,  between 
tlie  two  bulbs  a  100  c.c.  mark,  and  below  the  smaller  bulb  a  110  c.c. 
mark.  Above  and  below  the  last  two  marks  there  are  a  number  of 
divisions  corresponding  to  tenths  of  a  c.c.  The  portion  of  the  tube 
below  the  stopcock  is  capillary,  to  admit  of  the  introduction  of  the 
water  into  the  flask  without  wetting  the  neck  of  the  latter.  Water 
is  introduced  into  the  burette  from  a  bottle  at  a  higher  level  through 
the  side-tube  and  a  tube  fitted  with  a  pinchcock.  The  apparatus  is 
suitable  for  the  calibration  of  measuring  flasks  intended  to  contain 
any  multiple  of  100  or  10  c.c.  A.  J.  W. 

An  Indicator  Highly  Sensitive  towards  Alkali  and  Suitable 
for  Titrations  with  Centinornial  Solutions.  Erwin  Eupp  and 
K  Loose  {Ber.,  1908,  41,  3905— 3908).— The  authors  find  that 
p dimethylaminoazobenzenfi-o-carboxylic  acid, 

C02H-CgH4-N:N-C6H4-NMe2, 
surpasses  other  indicators,  and  especially  hsematoxylin  and  iodoeosin, 
when  used  in  the  titration  of  very  dilute  solutions  (up  to  iV/100)  of 
weak  bases  (especially  vegetable  alkaloids).  The  indicator,  to  which 
is  given  the  name  "methyl-red,"  is  prepared  by  combining  a  diazotised 
solution  of  o-aminobenzoic  acid  with  dimethylaniline  in  alcoholic  solu- 
tion, and  crystallises  from  acetic  acid  in  glistening,  violet  needles.  ItP 
colour  in  alkaline  or  neutral  solution  is  pale  yellow,  and  in  acid 
solution,  violet-red.  J.  C.  C. 

Burette  for  the  Analysis  of  High-Grade  Oxygen.  H.  Mursch- 
HAUSER  {Zeitsch.  angew.  Ghent.,  1908,  21,  2503 — 2504). — A  combination 
of  two  gas  burettes  of  the  Zuntz-Geppert  type,  surrounded  by  a  water 
jacket  3   one   serves  as  a    thermobarometer,  whilst  into  the  other  is 
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introduced  in  the  usual  manner  about  100  c.c.  of  the  sample  which 
may  be  mea8m;ed  to  1/50  c.c.  By  means  of  Hempel  pipettes  coutainine 
aqueous  potassium  hydroxide  and  alkaline  sodium  hyposulphite  the 
carbon  dioxide  and  oxygen  are  absorbed,  and  the  remaining  gas  consists 
of  nitrogen.  L.  de  K. 

Detection  of  Hydrogen  Peroxide,  Formaldehyde,  and 
f«To(f^^.nT;  ?;  Rothenfusser  {ZeUsch.  Nahr.  Genussm.,  1908. 
?j-  r^  ,^-~,  ^^^''°^'®"  peroxide  may  be  detected  in  milk  by 
adding  about  10  drops  of  2%  alcoholic  benzidine  solution  and  a  few 
drops  of  acetic  acid  to  10  c.c.  of  the  milk  ;  a  blue  coloration  is  obtained 
It  hydrogen  peroxide  is  present.  For  the  detection  of  hydrogen 
peroxide  in  liquids  other  than  milk,  it  is  necessary  to  add  a  little  milk 
serum  as  well  as  the  reagents,  as  the  coloration  is  obtained  only  in  the 
presence  of  the  protein.  Persulphates  give  a  blue  coloration  with  the 
benzidine  solution  alone,  and  1  part  of  persulphate  in  1,000,000  may 
be  detected  by  this  means.  Formaldehyde  may  be  detected  in  milk 
by  warming  a  portion  of  the  milk  with  twice  its  volume  of  concen- 
trated hydrochloric  acid  to  which  has  been  added  2  drops  of  a  2% 
solution  of  a  molybdenum,  uranium,  cobalt,  silver,  mercury,  or  copper 
salt;  a  violet  coloration  being  produced  in  the  presence  of  form- 
aldehyde, "  WPS 

Analysis  of  a  Solution  containing  a  Mixture  of  Sulphides 
Hydrogen  Sulphides,  Polysulphides,  and  Hyposulphites  f' 
Dhuique-Mayer  {Chem.  Zentr.,  1908,  ii,  1124-1125;  from  Rev  gen 
?r?/ri-nT^'  ^9^^'  11'  273-274).-Ten  c.c.  of  the  solution  are 
diluted  to  100  cc,  and  10  c.c.  of  this  again  diluted  to  200  cc  and 
titrated  with  iV/10  sulphuric  acid,  using  phenolphthalein  as  indicator 
{A).  Ihe  iquidis  next  titrated  with  N/IO  iodine,  using  starch  as 
indicator  (7).  After  decolorising  the  liquid  with  a  small  drop  of  the 
solution,  It  IS  again  titrated  with  iV^/10  sodium  hydroxide  until  pink 
(A).  Another  10  c.c.  of  the  solution  are  diluted  and  shaken  with 
2  grams  of  lead  carbonate,  and  the  filtrate  is  titrated  with  iV/lO  iodine 
which  now  only  gives  hyposulphite  (//).  ^=  sulphides,  /?  =  total 
sodium  hydrogen  sulphide,  Ji- A  =trne  sodium  hydrogen  sulphide, 
y  -  J  A  -  polysulphide  and  hyposulphite,  //=  hyposulphite  (/-  2R)  -  H 
=  polysulphide.  The  coefficients  used  in  the  calculation  are  the  tenth- 
part  of  the  molecular  weights;  in  the  case  of  polysulphides,  the  titre 
IS  divided  by  2,  and  the  result  is  expressed  as  sodium  disulphide. 

L.  DE  K. 

V  ?®^IS>o*'o^  Of  [Ammoniacal]  Nitrogen.  Fritz  Taurke  {Chem. 
Zeii.,ldOS,  32,  11/6).— The  usual  plan  is  to  distil  50  c.c.  of  the  usual 
soution  (  =  1  gram  of  the  sample)  with  magnesia;  the  distillate  is 
collected  in  a  receiver  containing  50  c.c.  of  iV/2  acid,  and  the  excess 
of  this  is  titrated  with  iV^/4  alkali.  The  amount  of  nitrogen  is  then 
calculated  from  the  formula  (50  -a)/2  x  0-007  x  100  =  percentage 

in  order  to  facilitate  the  operation,  the  author  starts  with  35  c  c  of 
the  solution  (  =  0-7  gram  of  the  sample),  and  titrates  from  a  burette 
graduated  to  0-1  c.c.  from  25°  at  the  top  to  0°  at  the  bottom      The 
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number  read  off   then  at  once  gives  the  percentage  of  ammoniacal 
nitrogen.  L.  de  K. 

New  Mercury  Nitrometer.  C.'Alberte  Garcia  {Bull.  Soc,  chim., 
1908,  [iv],  3,  1111 — 1114). — The  point  for  which  novelty  is  claimed  in 
this  apparatus  is  the  device  for  eliminating  all  the  air  from  the  burette 
before  the  reaction  is  started.  The  nitrometer  consists  of  a  burette 
provided  with  a  stopcock,  A,  communicating  with  a  cylindrical 
reservoir  of  the  usual  pattern  at  the  upper  end,  and  terminating 
below  in  a  cylindrical  bulb  of  40  c.c.  capacity,  which  communicates 
laterally  at  its  upper  end  with  a  glass  funnel  serving  as  a  water 
reservoir,  and  at  its  lower  end  with  a  reservoir  of  mercury.  The 
water  and  mercury  reservoirs  connect  with  the  burette  by  flexible 
tubing  and  can  be  used  for  levelling  purposes,  and  their  connexions 
with  the  burette  are  controlled  by  stopcocks  £  and  C  respectively. 
In  using  the  apparatus,  the  water  reservoir  and  its  connexion  are 
filled  with  boiled  distilled  water,  of  which  a  little  is  allowed  to  run 
into  the  burette.  The  stopcock  B  is  then  closed,  and  the  burette 
filled  with  mercury  by  opening  stopcocks  A  and  C.  Stopcock  A  is 
then  closed.  By  lowering  the  mercury  reservoir,  a  reduced  pressure 
space  is  created  in  the  burette,  so  that  solutions  of  reacting  ingredients 
can  be  sucked  in  through  A.  At  the  termination  of  the  reaction, 
water  can  be  added  through  B,  and  the  resulting  gas,  saturated  with 
water  vapour,  measured  in  the  burette  in  the  usual  manner. 

T.  A.  H. 

Volumetric  Estimation  of  Water-Soluble  Phosphoric  Acid 
in  Superphosphates.  Ludwig  Schucht  (Chem.  Zeit.,  1908,  32, 
1201 — 1202). — Five  hundred  c.c.  of  the  aqueous  solution  of  the  super- 
phosphate (20  grams  to  1  litre)  are  mixed  with  iV/'potassium  oxalate 
in  order  to  remove  the  calcium,  but  as  an  excess  must  be  strictly 
avoided,  it  is  best  to  ascertain  by  a  special  experiment  how  much 
oxalate  is  really  required.  After  heating  at  70°  and  subsequent 
cooling,  the  solution  is  diluted  to  550  c.c,  and  110  c.c.  of  the  filtrate 
( =  2  grams)  are  titrated  in  presence  of  methyl-orange  with  N/2  alkali. 

Another  110  c.c.  are  mixed  with  25  c.c.  of  the  oxalate  solution  and 
then  titrated  in  presence  of  phenolphthalein.  The  following  example 
is  given.  In  the  analysis  of  a  superphosphate,  the  first  titration 
required  2*7  c.c.  alkali;  the  second,  11-2  c.c;  11*2 — 2'7  c.c.  =  8*5  c.c.  x 
0-0358x100/2  =  15-1%  soluble  PgOg.  The  amount  of  free  acid  = 
2-7  cc  X  0-0355  x  100/2  =  4-8%  of  PgO^.  L.  de  K. 

Estimation  of  Boric  Acid  in  Insoluble  Silicates.  Edgar  T. 
Wherry  and  William  H.  Ohapin  {J.  Amer.  Chem.  Soc,  1908,  30, 
1687 — 1704). — Volumetric  Method  (Wherry). —0-5  Gram  of  the 
sample  is  fused  with  3  grams  of  sodium  carbonate  for  fifteen  minutes. 
The  mass  is  treated  with  20 — 30  c.c  of  dilute  hydrochloric  acid  and  a 
few  drops  of  nitric  acid,  and  heated  nearly  to  boiling  in  a  250  c.c. 
round-bottomed  flask.  After  adding  a  moderate  excess  of  pure  calcium 
carbonate,  a  reflux  condenser  is  attached,  and  the  contents  are  boiled 
vigorously  for  ten  minutes.     The  precipitate  is  collected  on  a  Biichner 
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funnel,  and  washed  with  hot  water.  The  filtrate  [is  then  returned  to 
the  flask,  and,  after  adding  a  pinch  of  calcium  carbonate,  it  is  freed 
from  carbon  dioxide  by  boiling  under  reduced  pressure  ;  in  this  manner 
there  is  no  fear  of  loss  of  boric  acid  by  volatilisation. 

The  liquid  is  filtered,  and  rendered  decidedly  alkaline  to  phenol- 
phthalein,  when  1  gram  of  mannitol  is  added.  The  solution  is  now 
titrated  for  boric  acid  with  standard  sodium  hydroxide  until  pink, 
when  another  gram  of  mannitol  is  added,  and  the  titration  continued 
if  necessary.  The  sodium  hydroxide  must  be  titrated  accurately  as  to 
its  true  hydroxide  content;  in  that  case,  it  matters  not  if  a  little 
carbonate  should  be  present,  as  this  is  neutralised  by  the  calcium 
chloride  presout. 

DiatiUation  Method  [Chapin]. — This  method  is  briefly  as  follows  : 
0-5  gram  of  tho  borosilicate  is  fused  with  3  grams  of  potass- 
ium sodium  carbonate.  The  mass  is  decomposed  by  12  c.c.  of 
dilute  hydrochloric  acid  (1:1),  and  the  solution  put  into  a  distilling 
flask  together  with  12  grams  of  dry  calcium  chloride.  The  flask  is 
connected  with  a  generating  flask  in  which  methyl  alcohol  is  being 
boiled,  and  when  25  c.c.  of  this  have  collected,  heat  is  applied  and  the 
vapours  (methyl  alcohol  and  methyl  borate)  are  passed  through  a  short 
condenser  and  collected  in  an  Erlenmayer  flask  to  which  a  water  trap 
is  attached.  When  100  c.c.  of  distillate  have  collected,  another  100  c.c. 
are  collocted  in  a  second  receiver. 

The  methyl  alcohol  is  distilled  off  after  addition  of  an  amount  of 
sodium  hydroxide  sutliciont  to  retain  all  the  boric  acid.  The  resulting 
solution  is  then  titrated  for  boric  acid  as  usual,  using  either  glycerol 
or  mannitol  as  a  medium.  L.  de  K. 

CombuBtion  Analysis.  James  Walker  and  Thomas  Blackaddbh 
{Proc.  Roy.  Soc.  Edin,  1908,  28,  708— 712).— The  dimensions  of  the 
tube  used  for  copper  oxide  combustions  have  been  reduced  so  as  to  secure 
the  advantages  of  the  Dennstedt  furnace,  and  to  make  this  method  of 
analysis  more  suitable  for  students  working  at  an  ordinary  laboratory 
bench.  A  furnace  of  the  Dennstedt  pattern,  but  only  60  cm.  in  length, 
and  a  Jena  glass  combustion  tube,  66  cm.  long  and  not  more  than  8  mm. 
internal  diameter,  are  employed.  Tho  tube  is  charged  with  coarsely- 
powdered  copper  oxide,  and  the  substance  to  be  analysed,  also  mixed 
with  copper  oxide,  is  burnt  in  a  moderately  rapid  current  of  oxygen  at 
a  dull  red  heat.  Details  are  given  for  carrying  out  combustions  of 
compounds  containing  nitrogen,  and  also  volatile  substances,  such  as 
benzene,  the  results  obtained  in  each  case  being  very  good.  A 
combustion  tube  of  the  same  dimensions  may  also  be  used  for 
estimating  nitrogen  by  the  direct  method  with  equally  satisfactory 
results.  J.  V.  K 

The  Use  of  Sodium  Peroxide  for  the  Quantitative  Analysis 
of  Organic  Compounds.  III.  Hans  Pringsheim  {Ber.,  1908,  41, 
4267—4271.  Compare  Abstr.,  1904,  ii,  447;  1905,  ii,  609).— A 
modification  of  the  older  method  is  described. 

Substances  containing  75%  or  more  of  C  +  H  +  S  require  eighteen 
times  their  weight  of  peroxide,  and  those  with  50 — 75%  C  +  H  +  S, 
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sixteen  times.  Sabstancea  containing  25 — 50%  C  +  H  +  S  are  mixed 
with  half  their  weight  of  acompound  rich  in  G  and  H  (for  example,  sugar) ; 
those  with  less  than  25%  0  +  H  +  S,  with  their  own  weight  of  the 
compound  rich  in  C  and  H.  The  first  of  these  mixtures  is  used  with 
sixteen  times  its  weight  of  peroxide,  and  the  second  with  eighteen 
times  its  weight. 

The  admixing  is  carried  out  in  an  iron  crucible  by  means  of  an  iron 
nail.  The  lid  is  placed  on  the  crucible,  which  is  introduced  into  a  dish 
containing  cold  water.  The  iron  nail  is  raised  to  a  red  heat,  and 
introduced  through  the  hole  in  the  lid  of  the  crucible.  If  the  mixture 
is  in  the  right  proportions,  the  whole  mass  becomes  molten  and,  after 
cooling  for  a  few  minutes,  is  dissolved  in  cold  water,  and  sulphur, 
halogens,  arsenic  or  phosphorus  estimated  as  already  described. 

Excellent  results  can  be  obtained.  J.  J.  S. 

Estimation  of  Potassium  as  Phosphomolybdate.  A.  Schlicht 
{Chem.  Zeit.,  1908,  32,  1125—1126,  1138—1140.  Compare  Abstr., 
1907,  ii,  130). — About  0*1  gram  of  potassium  sulphate,  free  from 
ammonium  salts,  is  mixed  with  10  c.c.  of  the  author's  reagent  and 
evaporated  to  dryness.  The  residue  is  taken  up  with  10  c.c.  of  hot 
5%  solution  of  magnesium  sulphate,  and  when  cold  the  precipitate  is 
collected  on  a  weighed  asbestos  filter  and  washed  first  with  10  c.c.  and 
then  with  6  c.c.  of  5%  magnesium  sulphate,  then  again  three  times 
with  5  c.c.  of  5%  ammonium  nitrate,  and  finally  with  alcohol  and 
ether.  0"1  Gram  of  pure  potassium  sulphate  thus  treated  yields 
0'8071  gram  of  dry,  and  0'7860  gram  of  ignited,  residue. 

The  reagent  is  prepared  as  follows  :  100  grams  of  molybdic  acid 
are  dissolved  in  water  with  addition  of  250  grams  of  crystallised 
sodium  carbonate,  the  whole  is  evaporated  to  dryness,  and  the  residue 
heated  for  two  hours  at  150°.  It  is  then  dissolved  in  water  up  to 
500  c.c.  Meanwhile,  6  grams  of  magnesium  pyrophosphate  are 
dissolved  in  boiling  nitrohydrochloric  acid,  and  then  evaporated 
repeatedly  with  nitric  acid  to  expel  the  chlorine.  The  residue  is 
dissolved  in  a  little  water  and  nitric  acid,  D  1*36,  and  diluted  to 
500  c.c.  with  acid  of  the  same  strength.  To  this  is  then  added 
gradually  and  with  stirring  the  molybdate  solution,  also  another 
600  c.c.  of  water,  and,  after  standing^  for  two  hours,  the  liquid  is 
filtered.  L.  de  K. 

Volumetric  Estimation  of  Potassium  in  Animal  Fluids. 
W.  A.  Dbushel  {Amer.  J.  ScL,  1908,  [iv],  26,  555— 562  *).— The 
process  has  been  described  previously  (Abstr.,  1908,  ii,  66).  The 
only  modification  is  that  the  "cobalt-yellow"  is  washed  with  weak 
brine  (1:1)  instead  of  with  water  ;  this  permits  the  use  of  a  coarser 
asbestos  felt  without  danger  of  loss.  It  is  then  titrated  with  NllQ 
permanganate  as  usual. 

Potassium  in  Urine. — Ten  to  fifty  c.c.  of  the  sample  are  evaporated 
to  dryness  in  a  small  platinum  dish,  and  the  residue  is  heated  with 
5 — 10  c.c.  of  a  mixture  of  nitric  and  sulphuric  acids  (9:1);  when 
the  first  violent  action  is  over,  the  acid  is  expelled  and  the  residue 

*  and  Zeitsch.  anorg.  Chtm.,  1909,  61,  137—146. 
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ignited.  The  residue  is  then  dissolved  in  a  Jitblo  waUr  and  a  few 
drops  of  acetic  acid,  and,  without  previous  filtration,  the  liquid  is 
treated  with  the  sodium  cobalt  nitrite  reagent  as  directed. 

Potassium  in  Circulator^/  Fluids. — In  this  case  the  mass  (blood, 
serum,  lymph)  is  oxidised  with  nitric  acid  alone,  and  the  residue  is 
heated,  but  not  strongly  enough  to  cause  an  explosive  decomposition. 
The  mass  is  then  heated  with  sulphuric  acid  and  finally  ignited.  In 
the  case  of  defibrinated  blood,  this  may  be  treated  with  about  2  c.c.  of 
bromine,  and,  after  an  hour,  it  is  evaporated  to  dryness  and  charred. 
The  mass  is  then  extracted  with  hot  water,  and  the  solution  evaporated 
.  to  dryness  after  adding  a  little  sulphuric  acid. 

Potassium  in  Milk. — The  milk  is  evaporated  to  dryness,  and  the 
residue  treated  with  nitric  acid.  The  whole  is  evaporated  to  dryness, 
and  ignited  to  burn  off  most  of  the  organic  matter.  The  residue  is 
then  moistened  with  sulphuric  acid,  and  once  more  ignited. 

L.  DE  K. 

The  Determination  of  Calcium  Carbonate  in  Soils  by  the 
Methods  of  Bernard  and  of  Treitz,  and  its  Significance  in  the 
Selection  of  Soils  [for  Vineyards].  Kakl  Votruba  (C7t«m.  Zentr., 
iy08,  ii,  1065  ;  from  AUgem.  Wein-Zeit.,  1908,  No.  30).— Bernard's 
method  consists  in  gently  powdering  the  soil,  passing  it  through 
a  0*3  mm.  sieve,  and  determining  the  carbon  dioxide  evolved  in  a 
calcimeter  from  the  fine  soil.  In  Treitz's  method,  the  soil  is  stirred 
with  water,  allowed  to  settle  for  half  a  minute,  decanted  and 
allowed  to  settle  for  half  an  hour,  and  the  carbon  dioxide  given 
off  from  the  deposit  on  treatment  with  acid  determined.  The  two 
methods  did  not  give  concordant  results  in  the  author's  tests,  but, 
in  general,  it^  appears  that  the  amount  of  carbonate  in  the  tine  soil 
is  more  important  than  that  present  in  coarse  lumps.  Other  properties 
of  the  soil,  however,  have  to  be  taken  into  account  in  selecting  soils 
for  vineyards.  E.  J.  11. 

Detection  of  Poisonous  Metals.  Georqk  D.  Lander  and 
H.  W.  Winter  {Analyst,  1908,  33,  450— 452).— The  following 
methods  are  suggested  for  a  rapid  and  simple  qualitative  search  for 
poisonous  metals  in  organic  substances,  such  as  viscera,  etc.  A  Reinsch 
test  is  first  made  for  arsenic,  antimony,  bismuth,  and  mercury ;  if  a 
deposit  is  obtained  on  the  copper  foil,  numerous  methods  are  avail- 
able for  its  further  examination.  A  portion  of  about  50  grams  of  the 
sample  is  then  treated  with  50%  nitric  acid  (in  quantity  sufficient  to 
cover  the  substance),  from  5  to  10  c.c.  of  concfentrated  bulphuric  acid 
being  also  added.  The  mixture  is  heated  until  dense  brown  fumes  are 
evolved,  diluted,  and  filtered.  The  filtrate  is  rendered  strongly  alka- 
line with  ammonia,  a  slight  excess  of  ammonium  sulphide  is  added, 
and  the  precipitated  phosphates,  chromium  hydroxide,  and  iron,  lead, 
mercury,  copper,  bismuth,  and  zinc  sulphides  are  collected  on  a  filter 
and  washed.  The  metals  are  thus  obtained  practically  free  from 
organic  matter,  and  may  then  be  separated  and  identified  by  known 
methods.  W.  P.  S. 
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Microchemical  Analysis.  IV.  Mercury,  Bismuth,  Lead, 
Copper,  Cadmium.  Nicholas  Schoorl  {Zeitach.  anal.  Chem.,  1908, 
47,  729 — 754). — The  sulphides  of  the  metals  are  treated  with  nitric 
acid,  and  the  insoluble  mercuric  sulphide  is  separated  ;  a  drop  of  the 
nitric  acid  solution  is  then  heated  on  an  object  glass  with  a  drop  of 
sulphuric  acid.  If,  on  diluting  with  water,  a  white,  insoluble  residue 
remains,  it  is  probably  lead  sulphate,  and  its  presence  is  confirmed  by 
other  reactions.  The  sulphates  of  bismuth,  copper,  and  cadmium  are 
treated  with  water,  and,  if  basic  bismuth  sulphate  remains  insoluble, 
it  is  identified  by  the  appearance  of  the  microscopic  crystals  when  it 
is  converted  into  potassium  bismuth  sulphate.  The  solution  containing 
the  copper  and  cadmium  is  next  evaporated,  the  residue  is  heated  to 
dull  redness,  and  treated  with  water  ;  cadmium  sulphate  dissolves, 
whilst  copper  oxide  remains  undissolved.  Cadmium  may  be  identified 
by  the  shape  of  the  crystals  when  it  is  converted  into  either  cadmium 
oxalate  or  cadmium  tetrarubidium  chloride.  Copper  may  be  identified 
by  the  reaction  described  by  Meerburg  and  Filippo  (Abstr.,  1906, 
ii,52).  W.  P.  S. 

Volum.etric  Estimation  of  Lead  in  Ores.  Joseph  A.  Muller 
{Bull.  Soc.  chim.,  1908,  [iv],  3,  1131— 1133).— The  author  has  examined 
the  Schwatz  volumetric  process,  both  in  the  case  of  lead  nitrate  solu- 
tions of  known  strength,  and  of  a  mixture  of  known  composition,  in- 
cluding the  usual  constituents  of  a  lead  ore,  and  finds  that  it  gives  low 
results.  These  are  due  (1)  to  the  adhesion  of  some  lead  sulphate  (even 
in  presence  of  excess  of  sodium  acetate)  to  the  lead  chromate  when 
this  is  precipitated  by  the  standard  dichromate  used,  and  (2)  in  the 
case  of  the  mineral  mixture  to  the  difficulty  of  extracting  the  whole 
of  the  lead,  especially  wheu  the  mixture  contains  ferric  oxide,  as  this 
is  liable  to  form  with  lead  oxide,  lead  ferrate,  which  is  attacked  with 
difficulty  by  sodium  hydroxide  solution.  Weighing  the  precipitated 
lead  chromate  gives  better  results,  but  it  is  preferable  to  weigh  as 
the  sulphide  as  recommended  previously  (Abstr.,  1905,  ii,  118,  119). 

T.  A.  H. 

Decinormal  Solution  of  Potassium  Permanganate.  Bernard 
CoLLiTT  {Pharm.  J.,  1908,  27,  724). — Experiments  showing  that  a 
standard  solution  of  potassium  permanganate  suffers  no  loss  in  strength 
for  at  least  twelve  months  if  kept  in  the  dark,  even  although  the  bottle 
may  have  to  be  frequently  opened.  L.  de  K. 

Estimation  of  Chromic  Acid.  Joseph  A.  Muller  {Bull.  Soc. 
chim.,  1908,  [iv],  3,  1133 — 1135). — The  author  has  examined  the 
volumetric  methods  described  by  Carnot  (Abstr.,  1889,  311)  and  by 
Zulkowki.  He  finds  that  the  former,  which  depends  on  the  use  of  a 
standard  solution  of  hydrogen  peroxide,  gives  results  which  vary  with 
the  dilution  of  the  solution  titrated.  Zulkowki's  process,  depending 
on  the  liberation  from  potassium  iodide  of  iodine  and  titration  of  the 
latter  with  sodium  thiosulphate,  gives  trustworthy  results  if  no  other 
oxidising  agent  is  present.  In  the  latter  case,  titration  with  a  standard 
solution  of  a  lead  salt  can  generally  be  resorted  to,  but,  as  shown  in  a 
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previous  paper  (see  preceding  page),  it  is  safer  to  weigh  the  precipitated 
lead  chromate.  T.  A.  H. 

Electrolytic  Estimation  of  Nickel.  August  Schumann  {Zeitsch. 
angew.  Cliem.,  1908,  21,  2579— 2583).— A  criticism  of  ^the  methods 
proposed  from  time  to  time.  Fresenius-Bergmann's  ammonia  method 
is  free  from  sources  of  error,  and,  contrary  to  general  belief,  it  is  not 
interfered  with  by  the  presence  of  nitrates  or  chlorides.  Brand's 
ammonium  carbonate  method  also  gives  excellent  results,  but  the 
author  has  not  as  yet  tried  this  in  the  presence  of  nitrates  and 
chlorides.  Addition  of  sodium  pyrophosphate  is  unnecessary. 
Classen's  oxalic  acid  method  cannot  be  recommended,  as  the  nickel 
deposit  is  contaminated  with  carbon. 

The  electrolysis  succeeds  best  by  the  use  of  a  platinum-gauze 
cathode,  a  platinum  spiral  as  anode,  and  a  weak  current.  A  sufficiency 
of  ammonium  sulphate  should  be  present.  L.  db  K. 

Volumetric  Estimation  of  Nickel  with  Potassiiim  Cyanide. 
Hekmann  Grossmann  {Chem.  ZeiU,  1908,32,  1223). — The  author  has 
applied  this  process  to  mixtures  of  nickel  and  cobalt.  To  the  solution 
is  added  some  sucrose  to  prevent  precipitation  of  cobalt,  and  the 
nickel  is  then  precipitated  by  means  of  dicyanodiamidine  sulphate, 
ammonia,  and  aqueous  potassium  hydroxide.  The  precipitate  is 
collected  on  a  filter,  and  re-dissolve(^  in  warm  dilute  hydrochloric  acid. 
When  cold,  a  slight  excess  of  ammoiiia  is  added,  and  the  nickel  is 
titrated  with  potassium  cyanide  as  usual. 

Further  experiments,  including  the  estimation  of  nickel  in  the 
presence  of  zinc,  are  in  progress.  L.  DE  K. 

Separation  of  Tin,  Arsenic,  and  Antimony ;  Analysis  of 
Bronzes.  Dinam  \Chem.  Zentr.,  1908,  ii,  1207 — 1208 ;  from  Mon.  Set., 
1908,  [iv],  11,  600 — 602). — Three  grams  of  the  bronze  are  heated  with 
30  c.c.  of  nitric  acid,  D  1*4  ;  the  filtrate  contains  zinc,  lead,  and  the 
greater  portion  of  the  copper ;  the  precipitate  contains  arsenic,  anti- 
mony, tin,  and  a  little  copper  and  lead.  It  is  dissolved  in  a  boiling 
solution  of  10  grams  of  oxalic  acid  and  5  grams  of  ammonium  oxalate, 
and,  after  adding  a  little  hydrochloric  acid,  a  current  of  hydrogen 
sulphide  is  passed  through  the  hot  liquid  for  two  hours.  The  tin 
remains  in  solution,  and  may  be  deposited  electrolytically,  whilst  the 
arsenic,  antimony,  copper,  and  lead  are  precipitated  as  sulphides. 
On  treating  with  boiling  aqueous  potassium  hydroxide,  the  copper  and 
lead  are  left  undissolved  ;  these  are  then  dissolved  in  nitric  acid,  and 
the  solution  added  to  the  main  acid  liquid.  The  alkaline  solution  is 
heated  with  excess  of  hydrochloric  acid,  the  filtrate  is  oxidised  with 
potassium  chlorate,  and,  after  expelling  the  excess  of  chlorine,  the 
antimony  is  estimated  iodometrically  with  potassium  iodide  and 
sodium  thiosulphate.  The  precipitated  arsenious  sulphide  is  dissolved 
in  potassium  hydroxide,  and  also  estimated  iodometrically  in  the  same 
manner  as  the  antimony.  The  acid  liquid  is  concentrated  to  about 
15  c.c,  3  c.c.  of  saturated  sodium  acetate  are  added,  and  the  copper 
and  lead  are  deposited  by  electrolysis ;  the  liquid  contains   the  zinc, 
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which  is  precipitated  by  boiling  with  sodium  carbonate,  and  finally 
weighed  as  oxide. 

If  the  bronze  should  contain  phosphorus,  this  will  be  found  in  the 
liquid  from  which  the  tin  has  been  deposited  electrolytically,  and  it 
may  be  precipitated  as  ammonium  magnesium  phosphate  or  ammonium 
phosphomolybdate.  If  iron  should  be  present  in  the  alloy,  a  portion 
of  it  will  contaminate  the  zinc,  and  another  portion  remains  in  the 
liquid  from  the  tin  deposit,  from  which  it  may  be  precipitated  with 
ammonium  sulphide.  L.  de  K. 

Estimation  of  Antimony  and  Arsenic  in  Lead-Antimony 
Alloys.  Geo.  M.  Howard  (J.  Amer.  Chem.  Soc,  1908,  30, 
1789 — 1790). — A  slight  modification  of  the  author's  process  (Abstr., 
1908,  ii,  429).  The  finely-divided  alloy  is  heated  with  hydrochloric 
acid  until  action  ceases,  the  flask  is  removed  from  the  hot  plate,  and 
0*5  c.c.  of  nitric  acid  is  added.  As  soon  as  the  arsenic  and  antimony 
have  dissolved,  the  liquid  is  boiled  for  some  five  minutes,  and  then 
treated  as  directed. 

If  the  antimony  does  not  exceed  0*1  gram,  5  grams  of  tartaric  acid 
will  be  sufficient  to  prevent  precipitation.  If  there  is  a  large  excess 
of  lead  chloride,  a  larger  amount  of  sodium  hydrogen  carbonate  should 
be  used  when  titrating  the  arsenic  ;  the  blue  colour  should  be  per- 
manent for  at  least  one  minute.  In  oxidising  the  arsenic,  10  c.c.  of  3% 
hydrogen  peroxide  generally  suffices,  and  the  isolution  must  be  distinctly 
alkaline ;  if  this  is  not  so,  as  shown  by  separation  of  sulphur,  a  little 
more  sodium  hydroxide  should  be  added.  L.  de  K. 

Identification  of  Dihydric  Phenols.  A  Delicate  Reaction  for 
Resorcinol.  T.  Silbeemann  and  N.  Ozorovitz  {Chem.  Zentr.,  1908,  ii, 
1022;  from  Bui  Soc.  Sci.  Bucuresci,  1908,  17,  41— 42).— With 
formaldehyde  in  acid  solution,  the  dihydric  phenols  give  characteristic, 
resinous,  insoluble  condensation  products.  When  resorcinol  is  heated 
with  formaldehyde  in  presence  of  hydrogen  chloride  or  sulphuric  acid, 
a  very  voluminous,  flocculent  precipitate  is  slowly  formed.  The  colour 
of  this  substance  is  very  pale  red,  but  when  it  is  added  to  con- 
centrated sulphuric  acid,  or  heated  with  concentrated  hydrogen 
chloride  solution,  it  changes  to  a  brilliant  carmine-red,  and,  on  the 
addition  of  water,  or  when  neutralised,  this  colour  changes  to  pale 
orange.  The  carmine-red  or  orange-coloured  substance,  in  the 
presence  of  free  alkali,  changes  to  Bordeaux-red. 

An  acid  solution  of  resorcinol  (1  :  100,000)  gives  a  white  turbidity 
with  formaldehyde,  which  becomes  rose-pink  on  addition  of  hydrogen 
chloride,  and  yields  a  red  solution  on  the  addition  of  excess  of  sodinm 
hydroxide. 

CatecJwl  with  formaldehyde  in  acid  solution  gives  a  very  pale  yellow, 
flocculent  precipitate,  which  changes  when  boiled  with  concentrated 
hydrogen  chloride  solution  to  a  violet-brown  ;  dilution  with  water,  or 
neutralisation  of  the  acid,  changes  it  to  a  flesh-pink  colour ;  excess 
of  alkali  produces  a  greenish-brown  colour. 

Quinol    requires    more  acid    for   condensation   with   formaldehyde 
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to  take  place ;  a  very  pale  violet,  flocculent  precipitate  is  obtained, 
which  changes  to  pale  brown  when  boiled  with  strong  hydrogen 
chloride  solution,  diluted  with  water,  or  when  neutralised,  and  to 
olive-green  in  presence  of  excess  of  alkali.  J.  V.  E. 

The  Sodium  Nitroprusside  Reaction  for  Acetone.  A.  C.  H. 
RoTiiERA  (/.  Physiol,  1908,  37,  491— 494).— The  following  modifica- 
tion of  the  test  is  recommended,  creatinine  not  reacting  in  the  manner 
described.  Five  to  ten  c.c.  of  a  solution  of  acetone  in  water  or  urine 
are  taken,  and  a  solid  ammonium  salt  (chloride,  bromide,  acetate,  or 
carbonate)  added  ;  then  2  or  3  drops  of  a  freshly-made  5%  solution  of 
sodium  nitroprusside,  and  1 — 2  c.c.  of  strong  ammonia.  A  character- 
istic permanganate  colour  is  produced.  W.  D.  H. 

Detection  and  Estimation  of  Formaldehyde  in  Wine  Stored 
in  Barrels  which  have  been  Disinfected  with  Formaldehyde. 
Friedrich  Schaffer  {Zeitsch.  Nahr,  Genussm.,  1908, 16,  674 — 676). — 
Barrels  which  have  been  treated  with  formaldehyde  and  subsequently 
steamed  may  still  contain  sufficient  of  the  aldehyde  to  contaminate 
wine  which  is  stored  in  them.  The  author  has  detected  traces  of 
formaldehyde  in  such  wines  by  means  of  the  test  described  by  Arnold 
and  Mentzel  (Abstr.,  1902,  ii,  480).  Before  being  tested,  the  wine 
should  be  distilled  with  phosphoric  acid,  and  the  distillate  rendered 
alkaline  with  sodium  hydroxide  in  order  to  decompose  the  aldehyde- 
sulphurous  acid  compound  which  distils  over  ;  after  the  lapse  of  fifteen 
minutes,  the  mixture  is  acidified  with  sulphuric  acid  and  the  test  is 
applied.  For  the  estimation  of  formaldehyde  in  wine,  the  latter  is 
distilled  with  phosphoric  acid  until  the  volume  of  the  distillate  is 
about  three-fourths  of  that  of  the  quantity  of  wine  taken.  The 
distillate  is  rendered  alkaline  with  sodium  hydroxide,  and,  after 
fifteen  minutes,  is  exactly  neutralised  with  sulphuric  acid,  xising 
rosolic  acid  as  indicator.  The  neutral  solution  is  then  shaken  with  a 
slight  excess  of  N/l  ammonia  (about  2  c.c.  are  usually  sufficient),  and  at 
the  end  of  three  hours  the  excess  of  ammonia  is  titrated  with  iV7lO 
sulphuric  acid.  The  estimation  depends  on  the  combination  of  the 
ammonia  with  the  aldehyde  according  to  the  equation  : 
fiCH.O  +  4NH3  =  OeHj^N^  +  QR^O. 

W.  P.  S. 

Colorimetric  Method  for  the  Estimation  of  Formaldehyde  in 
Milk.  Edward  W.  T.  Jones  {Chem.  News,  1908,  98,  247).— The  method 
depends  on  the  coloration  produced  when  a  mixture  of  milk,  formalde- 
hyde, and  hydrochloric  acid  containing  a  small  quantity  of  ferric  chloride 
is  heated.  The  reagent  is  prepared  by  dissolving  0"25  gram  of  pure 
iron  wire  in  hydrochloric  acid,  oxidising  the  ferrous  salt  with  nitric  acid, 
and  precipitating  the  iron  as  ferric  hydroxide  by  the  addition  of  am- 
monia ;  the  precipitate  is  collected  on  a  filter,  washed,  and  then  <lis- 
solved  in  500  c.c.  of  concentrated  hydrochloric  acid.  Ten  c.c.  of  the  sample 
of  milk  containing  formaldehyde  and  10  c.c.  of  the  reagent  are  heated 
together  for  twenty-five  minutes  at  a  temperature  of  about  80°  ;  30  c.c. 
of  water  is  next  added,  and,  when  cold,  the  mixture  is  passed  through 
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a  filter,  the  precipitate  washed  with  a  little  water,  and  the  filtrate 
is  diluted  to  a  volume  of  100  c.c.  The  blue  colour  of  the  filtrate  is 
then  compared  with  the  colorations  obtained  by  similarly  treating 
quantities  of  pure  milk  to  which  have  been  added  known  amounts  of 
formaldehyde.  W.  P.  S. 

Characteristic  Reaction  of  Uric  Acid.  Domenico  Ganassini 
{Boll,  chim.farm.,  1908,  47,  715— 726).— The  author  gives  the  follow- 
ing test  for  the  presence  of  uric  acid  or  a  urate,  which  is  not  disturbed 
by  the  presence  of  proteins,  and  is  not  given  by  xanthine,  hypoxantbine, 
caffeine,  theobromine,  theophylline,  heteroxanthine,  paraxanthine, 
1  :  7-dimethylhypoxanthine,  3-methylxanthine,  carbamide,  alloxan, 
alloxantin,  allantoin,  creatine,  creatinine,  glycine,  tyrosine,  leucine, 
hippuric  acid,  nuclein,  nucleic  acid,  or  the  bile  acids. 

To  a  small  quantity  of  uric  acid  or  a  urate  dissolved  or  suspended 
in  water,  10%  sodium  hydroxide  solution  is  added  until  the  whole  is 
dissolved,  giving  a  distinctly  alkaline  solution.  Subsequent  saturation 
of  the  liquid  with  potassium  persulphate,  and  gradual  addition  of  10% 
aqueous  zinc  sulphate  until  the  precipitate  formed  no  longer  redissolves, 
causes  the  precipitate  to  assume  a  bluish-green  colour.  The  reaction 
is  shown  distinctly  by  10 — 20  c.c.  of  a  0'01%  solution  of  uric  acid,  and 
is  still  more  sensitive  if  carried  out  directly  on  solid  uric  acid  or  a 
solid  urate,  or  the  precipitated  double  urate  of  silver  and  magnesium. 

The  reaction  may  be  applied  to  the  detection  of  uric  acid  in  urine  in 
the  following  manner  :  Three  c.c.  of  10%  sodium  hydroxide  solution 
are  added  to  10%  of  urine  and  the  liquid  filtered,  5  c.c.  of  the  filtrate 
being  treated  with  2  c.c.  of  10%  aqueous  zinc  sulphate.  The  gelatinous 
white  precipitate  formed,  when  mixed  on  the  filter  with  a  little 
potassium  persulphate,  will  assume  a  bluish-green  colour  if  uric  acid 
is  present. 

In  blood,  traces  of  uric  acid  may  be  detected  as  follows  :  A  few  c.c. 
of  blood-serum  are  well  mixed  with  one-half  the  volume  of  freshly- 
prepared  Salkowski-Ludwig  reagent,  and  left  for  about  twelve  hours 
in  the  dark.  The  faint  white  or  grey  precipitate  is  collected  and 
washed  five  or  six  times  with  water  on  a  small  filter,  being  kept  as 
far  as  possible  away  from  the  light.  A  little  powdered  potassium 
persulphate  and  2  or  3  drops  of  10%  sodium  hydroxide  solution  are 
then  applied  to  the  precipitate,  in  which  a  bluish-green  colour  indicates 
the  presence  of  uric  acid. 

By  this  means  the  author  has  detected,  although  not  in  all  cases, 
traces  of  uric  acid  in  the  blood  of  the  ox  and  horse.  The  blood-serum 
of  birds  is  also  found  to  contain  uric  acid,  which  is  further  met  with 
in  samples  of  blood  from  healthy  and  diseased  human  beings. 

T.  H.  P. 

lodometric  Estimation  of  Uric  Acid  [in  UrineJ.  Fernand 
Rbpiton  (Chem.  Zentr.,  1908,  ii,  1129;  from  Rev.  gen.  Chim.  pure 
appL,  1908,  11,  285 — 286). — Twenty  c.c.  of  urine  are  mixed  with  5  c.c.  of 
acetic  acid,  and  20  c.c.  of  copper  tartrate  solution,  which  has  been 
bleached  by  means  of  a  saturated  solution  of  ammonium  sulphite,  are 
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added.  The  copper  solution  should  be  standardised  iodometrically. 
After  the  cuprous  urate  has  settled,  the  liquid  is  made  up  to  100  c.c, 
and  an  aliquot  portion  of  the  filtrate  is  taken  to  ascertain  the  amount 
of  copper  left  in  solution.  In  order  to  obtain  it  in  the  higher  degree 
of  oxidation,  4  c.c.  of  sulphuric  acid  are  added,  and  the  liquid  is  boiled 
to  expel  the  sulphur  dioxide.  When  cold,  sodium  carbonate  is  added 
until  a  precipitate  forms,  which  is  then  redissolved  by  means  of  acetic 
acid.  Potassium  iodide  is  now  added,  and  the  iodine  liberated  titrated 
with  standard  thiosultiliate.  The  difFGience  in  the  titrations  represents 
the  uric  acid.  L.  de  K. 


Detection  of  Salicylic  Acid  in  Wine,  Milk,  Butter,  and 
Preserved  Tomatoes.  Umbebto  Saporetti  {Boll.  chim.  farm.^ 
1908,  47,  751 — 755).— The  following  modified  methods,  based  on  the 
coloration  given  by  dilute  ferric  chloride  solution  with  salicylic  acid, 
are  more  rapid  and  convenient  than  those  usually  employed,  and  are 
capable  of  detecting  salicylic  acid  in  the  dilution  1  :  80,000. 

WxTM. — Ten  c.c.  of  the  wine  are  shaken  in  a  test-tube  with  a  mixture 
of  3  c.c.  of  ether  and  1  c.c.  of  light  petroleum  previously  acidified  with 
10%  hydrochloric  acid.  The  ethereal  solution,  after  separation,  is 
allowed  to  flow  down  the  side  of  another  tube  containing  a  very  dilute 
ferric  chloride  solution,  as  also  is  a  further  quantity  of  the  solvent 
after  shaking  with  the  wine.  On  evaporating  the  ether  and  light 
petroleum  by  gentle  heating,  the  lower  liquid  gradually  assumes  the 
characteristic  violet  colour.  As  certain  substances  in  pure  wines  may 
give  a  somewhat  similar  coloration,  the  presence  of  salicylic  acid  may 
be  confirmed  by  adding  a  little  of  the  coloured  ferric  chloride  solution 
drop  by  drop  to  water,  which  then  turns  violet. 

Siilk. — Ten  c.c.  of  the  milk  are  heated  to  60 — 70^^  with  3 — 4  drops  of 
acetic  acid,  and  the  clear  liquid,  removed  by  a  pipette,  is  run  to  the 
bottom  of  a  beaker  containing  dilute  ferric  chloride  solution ;  the 
appearance  of  a  violet  ring  at  the  surface  of  contact  of  the  two 
liquids  indicates  the  presence  of  salicylic  acid. 

Butter. — Five  to  ten  grams  of  the  butter  are  melted  in  a  porcelain 
capsule  and  poured  into  a  test-tube,  the  capsule  being  then  rinsed  out  with 
7 — 8  c.c.  of  aqueous  alcohol  (1  part  95%  alcohol  to  4  parts  of  water), 
which  is  added  to  the  test-tube.  After  being  rendered  faintly  acid 
with  10%  sulphuric  acid,  the  butter  is  shaken  repeatedly,  warmed 
slightly,  and  then  allowed  to  set,  but  not  solidify.  The  supernatant 
liquid  is  then  removed  in  a  pipette,  and  run  to  the  bottom  of  a  beaker 
containing  dilute  ferric  chloride  solution.  If  salicylic  acid  is  present, 
a  violet  ring  appears  where  the  two  liquids  meet. 

Preserved  T'omatoes. — To  10  grams  of  the  material,  placed  in  a  porce- 
lain capsule,  are  added  a  few  drops  of  10%  sulphuric  acid  and  about 
5  c.c.  of  ether,  the  whole  being  well  mixed.  The  ethereal  liquid  is 
then  poured  into  dilute  ferric  chloride  solution,  and  the  operation 
repeated  with  a  few  c.c.  of  light  petroleum,  which  is  also  subsequently 
added  to  the  ferric  chloride  solution.  On  gradually  heating  the  latter, 
if  salicylic  acid  is  present,  the  lower  liquid  slowly  assumes  the 
characteristic  violet  colour.  T.  H.  P. 
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Bang's  Method  of  Sugar  Estimation  and  its  Application  in 
the  Analysis  of  Urine.  A.  C.  Andersen  {Biochem.  Zeitsch.,  1908, 
15,  76 — 94). — The  experiments  indicate  that  Bang's  method  (Abstr., 

1907,  ii,  136)  is  applicable  to  sugar  estimations  in  urine.  The  error 
due  to  the  reducing  substance  normally  present  in  urine  is  small,  and 
this  even  can  be  almost  entirely  eliminated  by  treatment  of  the  urine 
with  lead  acetate  or  mercuric  nitrate.  Bmg's  method  can  also  be 
applied  to  the  estimation  of  sugar  in  molasses  if  the  solutions 
are  first  clarified  by  the  mercuric  nitrate  method.  S.  B.  S. 

Estimation  of  Reducing  Sugars.  Percy  H.  Walker  {Bull. 
Assoc,  chim.  8ucr.  dist.,  1908,  26,  341 — 342). — Kesults  of  experiments 
are  given  showing  that  slightly  higher  figures  are  obtained  when  the 
precipitated  cuprous  oxide  is  weighed  aa  such  than  when  it  is  estimated 
electrolytically,  or  converted  into  cupric  oxide  before  weighing  (Abstr., 

1908,  ii,  902).  The  disadvantage  of  weighing  the  copper  as  cupric 
oxide  is  that  the  tables  published  by  the  author  (Abstr.,  1907,  ii,  585) 
cannot  be  used.  W.  P.  S 

Estimation  of  Dextrose  in  Urine  with  the  Weidenhaflfs 
Fermentation  Saccharometer.  Georg  Gregor  (Chem.  Zentr., 
1908,  ii,  987—988  ;  from  Zeitsch.  allg.  Oesterr.  Apoth.  Ver.,  46, 
419 — 420). — The  author,  who  has  successfully  employed  this  apparatus 
of  precision,  recommends  that  the  weight  of  the  mercury  should  always 
be  taken  before  each  experiment,  as  small  globules  are  easily  lost 
whea  washing  the  apparatus.  L.  de  K. 

Analysis  of  Camphorated  Oil  for  Camphor  Substitutes. 
Frederic  W.  Eichardson  and  W.  Walton  {Analyst,  1908,  33, 
463 — 466). — The  following  process  is  proposed  for  the  analysis 
of  camphorated  oil  in  order  to  detect  and  estimate  synthetic  camphor, 
oil  of  turpentine,  and  essential  oil  of  camphor,  any  or  all  of  which 
may  be  present  in  addition  to  natural  camphor.  Ten  c.c.  of  the 
camphorated  oil  are  placed  in  a  small  retort,  and  heated  to  a  tempera- 
ture of  200°  by  means  of  an  oil-bath ;  a  current  of  dry  carbon 
dioxide  is  passed  through  the  retort  during  the  heating,  and  the  neck 
of  the  retort  is  connected  with  a  weighed,  two-necked  Woulff's 
bottle.  A  weighed,  small  spiral  glass  condenser  is  fitted  in  the  second 
hole  of  this  bottle.  The  volatile  substances  collecting  in  the  neck  of 
the  retort,  the  Woulff's  bottle,  and  condenser  are  weighed  (the  neck 
of  the  retort  being  cut  off  for  this  purpose),  dissolved  in  carbon 
tetrachloride,  and  the  solutions  are  united.  This  solution  is  weighed, 
and  portions  are  used  for  the  e'-timation  of  the  specific  gravity,  iodine 
number,  and  polymerisation  with  sulphuric  acid.  The  last-mentioned 
process  is  carried  out  by  treating  a  weighed  portion  of  the  solution 
(about  one-half)  with  one-third  of  its  volume  of  sulphuric  acid,  D  r84, 
the  acid  being  added  slowly  and  the  mixture  cooled.  The  latter  is 
then  distilled  in  steam,  and  the  carbon  tetrachloride  solution  separated 
from  the  distillate  and  weighed  ;  the  change  in  specific  gravity  and 
refractive  index  of  the  solution  enables  the  weight  of  the  total 
camphors   to   be    calculated,    whilst    the   polarimetric   reading   in   a 
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200  mm.  tube,  multiplied  by  0"22385  and  divided  by  0-95,  gives  the 
amount  of  natural  camphor.  This  deducted  from  the  total  camphors 
leaves  the  quantity  of  synthetic  camphor.  V/hen  the  amounts  of  the 
two  camphors  are  known,  the  iodine  number  due  to  turpentine  and 
oil  of  camphor  enables  the  percentages  of  the  last-named  substances 
to  be  calculated.  The  followin<j  iodine  numbers  are  assumed  in  the 
calculation  :  natural  camphor,  5  ;  synthetic  camphor,  7  ;  esfiential  oil 
of  camphor,  180,  and  oil  of  turpentine,  370.  W.  P.  S. 

Q-asometric  Estimation  of  Urea.  A.  RoNciifesE  (/.  PJuirm. 
Chim.,  1908,  28,  444—452;  Bull.  Soc.  c/iim.,  [iv],  3,  1135—1141).— 
Ten  c.c.  of  urine  are  mixed  with  10  c.c.  of  dilute  solution  of  basic  lead 
acetate  (100  c.c.  officinal  solution  and  150  c.c.  of  water),  and  10  c.c.  of 
the  filtrate,  which  is  now  free  from  uric  acid,  are  treated  in  the  usual 
manner  with  .sodium  hypobromite.  A  check  experiment  is  then  made 
by  means  of  5  c.c.  of  a  2%  urea  solution,  and  the  volumes  of  nitrogen 
evolved  are  compared.  if  the  urine  contains  sugar,  a  judicious 
amount  of  dextro.««e  should  be  added  to  the  urea  solution. 

If  ammonium  salts  are  present,  these  evolve  nitrogen,  which  would 
count  as  urea.  In  accurate  investigation3,  it  is  therefore  necessary 
to  estimate  the  ammonia  separately  and  to  calculate  the  result 
into  urea.  The  following  method  is  recommended  :  10  c.c.  of  urine 
are  diluted  to  100  c.c.  with  water  free  from  carbon  dioxide,  and  a  few 
drops  of  phenolphthalein  are  added.  iVyiO  sodium  hydroxide  is  slowly 
added  until  the  liquid  turns  a  pale  rose  colour.  Twenty  c.c.  of 
neutralised  formaldehyde  (1:1)  are  now  added,  and  the  solution  is 
titrated  with  iN^lO  sodium  hydroxide  until  the  liquid  turns  pink. 
A  correction  is  made  by  adding  O'l  c.c.  to  every  3  c.c.  of  alkali  used. 
The  sodium  hydroxide  represents  the  ammonia.  L.  de  K. 

Estimation  of  Urea  in  Urine.  Stanley  R.  Benedict  and 
Fhank  Gephart  (J.  Amer.  C/iem.  Soc,  1908,  30,  1760— 1764).— The 
following  process  is  recommended  :  five  c.c.  of  urine  are  placed  in  a 
test-tube  and  mixed  with  5  c.c.  of  dilute  hydrochloric  acid  (1:4). 
The  mouth  of  the  tube  is  covered  with  a  cap  made  of  lead  foil,  and  it 
is  then  placed  in  a  small  autoclave,  which  is  heated  for  an  hour  and  a 
half  at  150 — 155°.  When  cold,  the  contents  of  the  tube  are 
transferred  to  a  800  c.c.  Kjeldahl  distilling  flask,  400  c.c.  of  water 
and  20  c.c.  of  10%  sodium  hydroxide  are  added,  and  the  ammonia 
formed  is  distilled  and  titrated  as  usual.  Allowance  should  be  made 
for  pre-existing  ammonia.  L.  de  K. 

Application  of  the  Carbamino-reaction.  V.  Hans  Liebermann 
(Zeitsch.  physiol.  Chem.,  1908,  58,  84 — 91). — Various  basic  substances 
in  solution  were  treated  in  the  cold  with  lime-water  and  carbon 
dioxide  alternately  in  the  presence  of  phenolphthalein,  the  gas  being 
passed  into  the  solution  until  the  indicator  was  only  faintly  coloured. 
The  filtered  liquid  was  afterwards  warmed  to  20°  with  excess  of  lime 
water  (and  in  a  few  cases  boiled),  and  the  calcium  carbonate  thus 
precipitated  was  weighed  and  the  nitrogen  in  the  filtrate  estimated. 
In  this  way,  the  ratio  N :  COg  and  the  degree  of  completeness  of  the 
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carbainino-reaction  are  ascertained.  The  ratios  found  were  as  follows  : 
for  piperazine  0'95,  piperidine  0'93,  coniine  1'56,  tetrahydroquinolino 
4'07,  tryptophan  155,  glucosamine  0*99,  taurine  0'93.  S.  B.  S. 

Estimation  of  Vegetable  Alkaloids  by  means  of  Mercuric 
Potassium  Iodide  [Mayer's  Solution].  Gunnar  Heikel  (Oh^m. 
Zct«.,  1908,  32,  1149— 1151,  1162—1163,  1186—1187,  1212—1213). 
— Mayer's  reagent  (6 '775  grams  of  mercuric  chloride  and  25  grams  of 
potassium  iodide  per  litre)  has  been  used  for  the  estimation  of  alkaloids 
by  simply  adding  it  to  the  slightly  acid  solution  so  long  as  a  pre- 
cipitate is  formed.  The  author  has  sensibly  improved  the  method  by 
adding  a  larger  amount  of  the  reagent  than  necessary,  and  then 
titrating  the  excess  with  potassium  cyanide,  the  excess  of  which  is,  in 
turn,  titrated  with  standard  silver  nitrate  in  presence  of  ammonia ;  the 
potassium  iodide  serves  here  as  an  indicator. 

The  author  communicates  a  large  number  of  experiments,  showing 
the  amount  of  Mayer's  reagent  required  to  precipitate  0*1  gram  of  the 
more  important  pharmaceutical  alkaloids.  The  results,  which  in  some 
cases  depend  somewhat  on  concentration  and  acidity,  are  not  scienti- 
fically accurate,  but  suflficiently  near  the  truth  for  pharmaceutical 
purposes. 

When  applying  the  process  to  drugs,  these  are,  as  a  rule,  extracted 
with  chloroform  in  presence  of  ammonia.  The  solvent  is  then 
evaporated,  and  the  residue  taken  up  with  water,  acidified  with  sul- 
phuric acid,  and  the  acid  solution  is  titrated  as  directed.  In  other 
cases  they  are  simply  treated  with  acid  water.  Plants  are  extracted 
with  a  solvent  immiscible  with  water,  and  this  is  then  shaken  with 
acid  water.  For  exact  details  of  working  in  the  assay  of  the  various 
drugs  and  their  preparations,  the  original  paper  should  be  consulted, 

L.  DE  K. 

Behaviour   of    Gelatin   and    Proteose   to   Bromine   Water. 

Ernst  Salkowski  {Zeitsch.  physiol.  Chem.,  1908,  57,  526 — 528). — 
The  addition  of  bromine  water  to  a  solution  of  gelatin  causes  the 
formation  of  a  sticky  precipitate,  which  has  been  described  as 
characteristic.  A  solution  of  proteose  (or  gelatose)  behaves,  however, 
in  the  same  way.  W.  D.  H. 

Diazo-reaction  of  Atoxyl.  Paul  Ehrlich  and  Alfred 
Bertheim  (Chem.  Zeit.,  1908,  32,  1059). — The  authors  call  attention  to 
the  fact  that  the  reaction  recently  described  by  Covelli  (Abstr.,  1908,  ii, 
1000)  had  been  described  in  the  litei'ature  previously;  compare  Ehrlich 
and  Bertheim  (Abstr.,  1907,  i,  812)  ;  Blumenthal  and  Herschmann 
(Abstr.,  1908,  ii,  613),  and  Bertheim  (Abstr.,  1908,  i,  591). 

J.  V.  R   I 
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Reflective  Power  of  Ethyl  Alcohol.  Heinrich  Rubens  and 
Eric  Ladenburg  {Sitzungsber.  K.  Akad.  Wiss.  Berlin,  1908, 1140 — 1143). 
— By  means  of  a  micro-radiometer  the  authors  have  measured  the 
reflective  power  of  ethyl  alcohol  for  ultra-red  radiation.  In  order  to 
avoid  errors  resulting  from  the  absorption  of  the  radiation  in  the 
vapour  above  the  liquid,  this  was  cooled  to  a  temperature  of  about 
-20. 

The  experimental  data  indicate  the  existence  of  selective  reflection, 
this  being  more  pronounced  than  in  similar  experiments  at  18°.  The 
maxima  on  the  curve  representing  the  reflective  power  as  a  function  of 
the  wave-length  are  all  found  to  be  displaced  towards  the  visible 
spectrum  by  a  lowering  of  the  temperature  from  18°  to  -  20^. 
Whether  this  is  due  to  the  diminution  in  the  absorption  of  the  alcohol 
vapour  in  contact  with  the  liquid  has  not  been  established. 

H.  M.  D. 

Refraction  and  Dispersion  of  Krypton  and  Xenon  and  their 
Relation  to  those  of  Helium  and  Argon.  Clive  Cuthbertson 
and  M.  Cutubertson  [Proc.  Roy.  Soc,  1908,  A,  81,  440— 448).— The 
measurements  were  made  by  a  method  previously  described  (Cuthbert- 
son and  Metcalfe,  Abstr.,  1908,  ii,  545).  The  values  of  (^-1).10"^ 
for  the  green  mercury  line  (\  =  5461)  are  for  krypton  and  neon 
respectively  428"74  and  705*49.  The  dispersion  for  krypton  is  given 
by  the  formula  fj.-l=  00004189(1  +  6-97/A.2.  IQii),  and  that  for  xenon  by 
/A- 1  =  00006823(1 +  10-14/X2.10"),  both  gases  being  at  normal 
temperature  and  pressure. 

When  the  refiactivities  for  infinite  wave-lengths  of  helium,  neon, 
argon,  krypton,  and  xenon  are  compared,  the  numbers  are  found  to  be 
very  nearly  in  the  ratio  1  :  2  :  8  :  12  :  20. 

If  the  values  of  b  in  the  equation  /i  -  1  =a(l -fJ/A^)  are  plotted 
against  the  refractivifcies  for  infinite  wave-lengths,  a  straight  line  can 
be  drawn  through  the  points  repi'esenting  helium,  krypton,  and  xenon  ; 
the  corresponding  point  for  argon  is  also  quite  close.  On  the  other 
hand,  mercury  does  not  fall  into  line  with  the  other  four  monatomic 
elements  in  respect  of  the  relationship  between  refractive  and  dispersive 
power.  H.  M.  D. 

Spectroscopic  Investigation  of  the  Behaviour  of  Metallic 
Salts  in  Flames  of  Different  Temperatures.  Herbert  Auerbach 
{Zeitsch.  wiss.  Photograph.  Fhotophysih.  Photochem.,  1909,  7,  30 — 39). — 
The  apparatus  used  and  details  of  the  photographic  method  of  regis- 
tration are  described.  For  the  'production  of  spectra  corresponding 
with  different  temperatures,  the  Bunsen,  ordinary  blow-pipe,  and 
oxygen  blow-pipe  flames  have  been  employed.  No  experimental 
results  are  given  in  this  part  of  the  paper.  H.  M.  D. 
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Radiation  and  Temperature  of  the  Flame  of  the  Bunsen 
Burner.  E.  Bauer  {Compt.  rend.,  1908,  147,  1397— 1400).— The 
absorption  and  emission  of  certain  rays  by  illuminating  gas  flames  has 
been  measured.  The  radiation  from  a  source  traversed  a  con- 
siderable thickness  (3 — 5  cms)  of  a  homogeneous  flame,  it  then  passed 
through  a  hole  in  a  screen,  was  reflected  three  times  from  a  polished 
surface  of  fluorspar,  and  was  then  examined  with  a  micro-radiometer. 
The  absorption,  which  is  due  to  the  vapour  of  water,  is  selective ;  a 
flame  which  absorbs  only  11%  of  the  rays  emitted  by  a  solid  substance 
giving  a  continuous  spectrum,  absorbs  28%  of  the  radiation  from 
another  gas  flame. 

From  the  emission  and  absorption  measurements  with  the  rays 
emitted  by  a  solid  substance,  and  a  knowledge  of  the  emissive  power 
of  a  black  substance  in  the  same  position  as  the  flame,  the  temperature 
of  the  flame  a  little  above  the  blue  interior  cone  has  been  calculated 
by  application  of  Kirchhoff's  law  ;  it  amounts  to  1760  ±50°.     G.  S. 

Extension  of  the  Principal  Series  of  the  Sodium  Spectrum. 
BoDERT  W.  Wood  {Phil.  Mag.,  1908,  [vi],  16,  945— 947*).— The 
ultra-violet  absorption  spectrum  of  sodium  vapour  consists  of  a 
Balmer  series  of  lines,  of  which  the  author  has  photographed  thirty,  this 
making  the  longest  Balmer  series  known.  In  this  series  the  Z>-line8 
appear  as  the  third  member,  whilst  the  end  is  at  \  2411.  The 
photographs  were  obtained  by  passing  the  light  from  a  cadmium  spark 
through  a  steel  tube  about  one  metre  long  containing  sodium  vapour 
at  dull-red  heat  under  nitrogen  pressure  of  15  cms.  R.  J.  C. 

Fraunhofer  Lines  of  Thallium  and  an  Error  in  Rowland's 
New  Table  of  Standard  Wave-Lengths.  Carl  Fritsch 
{Physikal.  Zeitsch.,  1908,  9,  900— 901).— The  author  points  out  that 
Rowland's  table  of  wave-lengths  represents  certain  thallium  lines  as 
belonging  to  thorium.  The  spectral  line  measurements  of  thallium 
made  by  different  observers  are  compared.  H.  M.  D. 

Re-determination  of  the  Wave-Lengths  of  the  Iron  Lines 
used  for  Comparison  Purposes.  A.  H.  Pfund  {Zeitsch.  wiss. 
Photograph.  Photophysik.  Photochem.,  1909,  7,  1 — 16). — At  the  instance 
of  the  International  Union  for  Co-operation  in  Solar  Research,  the 
author  has  re-determined  the  wave-lengths  of  certain  iron  lines  by  the 
interference  method  of  Fabry  and  Perot.  Details  are  given  of  the 
apparatus  used  and  of  the  method  of  mounting,  silvering,  and 
polishing  the  plates  of  the  interferometer.  The  measurements  are 
tabulated  and  compared  with  the  results  obtained  by  the  same  method 
by  Fabry  and  Buisson  and  by  Eversheim.  The  independent  series  of 
measurements  are  in  very  good  agreement.  |  H.  M.  D. 

Thermal  and  Chemical  Absorption  in  Banded  Spectra. 
Johannes  Stark  {Physikal  Zeitsch.,  1908,  9,  889— 894).— The 
previous  speculations  of  the  author  (compare  Abstr.,  1907,  ii,  147, 
417;  1908,  ii,  138,  746,  911)  are  supplemented  by  a  consideration  of 
the  relationships  between  coupled  bands,  of  the  nature  of  the  double 
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and  triple  linkings  in  unsaturated  compounds,  of  the  so-called  oxide 
spectra  of  the  metals,  and  of  the  ultra-violet  absorption  of  saturated 
valency  electrons. 

In  the  second  part  of  the  paper,  application  of  the  author's  ideas  is 
made  to  photochemical  phenomena.  Primary  and  secondary  photo- 
chemical changes  are  distinguished.  Primary  changes  are  characterised 
by  the  fact  that  certain  valency  electrons  absorb  more  energy  in  the 
form  of  light  than  that  corresponding  with  the  energy  of  combination 
of  the  electrons  with  the  atomic  or  molecular  remainders.  Three 
general  relationships  which  hold  for  primary  photochemical  changes 
are  deduced  from  the  author's  hypothesis.  H.  M.  D. 

Theory  of  Absorption  in  Gases.  Leox  Bloch  (Campt.  rend., 
1908,  147,  1284— 1286).— According  to  Drude's  theory ^of  dispersion, 
the  motion  of  the  electrons  is  affected  by  friction,  and  the  coeilicient  of 
friction,  r,  is  assumed  to  be  constant  (independent  of  the  wave-length). 
The  author  shows  that,  in  the  case  of  absorption  in  gases,  r  is  a  function 
of  the  wave-length.  Employing  the  kinetic  theory  of  gases,  the 
formula  obtained  leads  to  the  conclusion  that  r  varies  aproximately 
as  the  square  root  of  the  absolute  temperature,  a  deduction  in  agree- 
ment with  recent  work  by  J.  Becquerel.  G.  S. 

Rotatory  Power  at  Low  Temperatures  and  the  Relation 
between  the  Absorption  of  Light  and  Rotatory  Polarisation 
in  Crystals  of  Cinnabar,  Jean  Becquerel  {^Cotnpt.  rend.,  1908, 
147,  1281— 1284).— Cotton  {These,  1896)  has  shown  that  there 
is  a  connexion  between  absorption  of  light  and  rotatory  power  in 
solution,  and  the  author  now  shows  by  experiments  with  well-formed 
crystals  of  cinnabar  that  there  is  a  similar  relationship  in  active 
crystals. 

The  curve  of  rotatory  dispersion  at  18°  and  -188°,  and  the 
flutings  in  the  spectrum  at  the  same  temperatures,  are  shown  side  by 
side  on  the  same  figure.  The  rotatory  power  increases  rapidly  near 
the  absorbed  region.  On  cooling  to  -  188°,  the  yellow  and  a  part  of  the 
red  appear,  and  the  great  rotation  appears  no  more  in  the  orange,  but 
is  thrown  back  into  the  green,  from  which  it  is  evident  that  the  great 
rotatory  dispersion  is  connected  with  the  absorption. 

Cinnabar  posseses  considerable  magnetic  rotatory  power,  and  this 
property  is  being  further  investigated.  G.  S. 

Magnetic  Rotatory  Power  of  the  Vapour  of  Calcium 
Fluoride  and  of  Nitrous  Oxide  in  the  Neighbourhood  of  their 
Absorption  Bands.  A.  Dufour  {Compt.  rend.,  1908,  147, 
1471 — 1472). — In  the  case  of  calcium  fluoride,  the  three  bands 
\  =  6037,  A.  =  6050*8,  and  \  =  6064*5  were  examined.  The  last  shows 
the  normal  Zeeman  effect,  the  other  two  the  inverse  phenomenon. 

The  nitrous  oxide  absorption  bands  X  =  5854*9  and  X  =  5846*8  show 
the  ordinary,  whilst  X  =  5925*4  and  A  =  5856*9  exhibit  the  inverse, 
effect.  H.  M.  D. 

Nitroquinol  Dimethyl  Ether  and  Theory  of  Solution.  Hugo 
Kauffmann  {Ber.,   1908,   41,  4396— 4412).— Yellow  nitroquinol   di- 
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methyl  ether  yields  coloured  solutions  in  dissociating  solvents,  and 
practically  colourless  solutions  in  non-dissociating  solvents  (Abstr., 
1907,  i,  127).  Hantzsch  claims  (Abstr.,  1908,  ii,  447)  that  the  ordinary 
yellow  preparation  cannot  be  the  true  nitroquinol  dimethyl  ether  ;  the 
latter  is  colourless,  and  existent  in  solutions  in  feebly  dissociating  or  non- 
dissociating  solvents.  His  claim  is  based  on  the  assumptions  that  all 
true  nitro-compounds  are  colourless,  and  that  the  molecular  refraction 
of  nitroquinol  dimethyl  ether  in  feebly  dissociating  solvents  is  only 
slightly  greater  than  the  calculated  value,  whilst  in  solutions  in  strongly 
dissociating  solvents  a  pronounced  exaltation  of  the  molecular  refraction 
is  observed.  The  author  points  out  that  Hantzsch  contradicts  himself, 
since  he  states  (Abstr.,  1907,  i,  513)  that  nitrobenzene  shows  absorption 
in  the  extreme  violet,  which  is  only  another  way  of  saying  that  nitro- 
benzene is  not  colourless.  With  regard  to  the  second  point,  it  is  known 
that  substances  containing  auxochromes  in  the  benzene  nucleus  exhibit 
abnormally  high  molecular  refractions.  Therefore  the  true  nitroquinol 
dimethyl  ether  must  be  that  form  existent  in  solutions  in  strongly 
dissociating  solvents,  that  is  to  say,  the  yellow  modification. 

The  author,  however,  rejects  the  theory  of  the  existence  of  several 
modifications  of  nitroquinol  dimethyl  ether,  and  accounts  for  the 
varying  colour  of  its  solutions  in  different  solvents  by  a  novel  concep- 
tion. The  outlines  of  the  theory  are  as  follows.  Since  the  change  of 
colour  of  a  fluorescent  substance  in  different  solvents  occurs,  in  general, 
without  change  of  constitution  (Abstr.,  1904,  ii,  528),  the  conception 
of  constitution  alone  is  insufficient.  A  constitutively  unchangeable 
substance  must  have  some  capacity  of  change  within  its  molecule,  so 
that  the  molecule,  under  different  conditions,  can  assume  different 
states.  The  graphic  representation  of  such  states,  which  necessitates 
the  theory  of  the  divisibility  of  valencies,  is  called  the  conditioning 
formula.  The  substance  has,  in  general,  a  single  unchangeable 
constitutional  formula  and  several  conditioning  formulae.  The 
constitutional  formula  is  an  ideal  state,  to  which  the  conditioning 
formula3  approximate  more  or  less  according  to  the  conditions. 

Furthermore,  the  author  assumes  that  the  divided  valencies  represent 
lines  of  force.  A  line  of  force  starting  from  an  atom  of  a  molecule 
may  terminate  either  in  another  atom  of  the  same  molecule  or  in  a 
different  molecule,  the  latter  case  being  important  in  the  case  of 
solutions.  The  molecules  of  a  dissociating  solvent  have  the  power  of 
attracting  to  themselves  the  lines  of  force  issuing  from  the  molecules 
of  a  solute.  Non-dissociating  solvents,  on  the  contrary,  tend  to  make 
the  lines  of  force  terminate  in  the  molecule  in  which  they  originate. 
By  this  theory  the  author  attempts  to  account  for  the  change  of  the 
fluorescent  colour  of  a  substance  in  different  solvents  (Abstr.,  1907,  ii, 
519).  C.  S. 

Triboluminescence.  Desirk  Gernez  (Ann.  Chim.  Phys.,  1908, 
[viii],  15,  516 — 556). — A  resume  of  work  already  published  (compare 
Abstr.,  1905,  ii,  365,  430,  431 ;  1908,  ii,  748)  together  with  a  claim 
for  priority  against  Trautz  (Abstr.,  1905,  ii,  494,  662).  Contrary  to 
Tschugaeff's  generalisation  (Abstr.,  1905,  ii,  132),  d-,  1-,  and  r-erythritol 
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all  exhibit  triboluminescence  (Bertrand,  Abstr.,  1900,  i,  424  ;  Maquenne, 
Abstr.,  1902,  i,  131).  M.  A.  W. 

Disintegrating  Action  of  Light  and  Optical  Sensitifiation. 
JoHANNKs  Stark  {Physikal.  Zeilsch.,  1908,  9,  894— 900).— The  dis- 
integrating effect  which  ultra-violet  light  has  been  found  to  exert 
on  gold-lcuf  exposed  to  its  action  is  shown  to  be  in  accordance  with 
theoretical  requirements.  An  experiment  is  described  which  appears 
to  show  that  positively  charged  atoms  are  emitted  in  consequence  of 
the  ab.sorption  of  ultra-violet  light.  The  action  of  sensitisers  in 
promoting  certain  chemical  changes  is  discussed  in  terms  of  the  author's 
theory.  H.  M.  D. 

Concerning  the  [Luminiferoua]  Ether.  W.  A,  Kurbatotf 
{J.  liuaa.  Phya.  Chetn.  Soc,  1908,  40,  1468— 1471).— The  author 
discusses  the  etber  in  relation  to  the  atomic  and  electron  theories. 

T.  H.  P. 

Action  of  Radium-  and  Rontgen  rays  on  the  Colours 
of  Precious  Stones.  Cornelio  Doelter  {MoiuUsh.,  1908,  29, 
1145 — 1170). — A  large  number  of  observations  are  recorded  relating 
to  the  changes  in  colour  of  precious  stones  and  coloured  glasses  on 
exposure  for  different  lengths  of  time  to  the  action  of  radium-  and 
Rbutgen-rays.  The  colour  changes  are  expressed  in  terms  of  the  Radde 
scale.  The  two  kinds  of  rays  appear  to  act  similarly  on  the  coloured 
minerals.  On  account  of  the  shorter  periods  of  exposure  in  the  case 
of  the  liontgen-rays,  a  comparison  of  the  activity  of  the  two  types  of 
radiation  is  not  possible.  In  certain  cases  the  colour  changes  produced 
by  the  action  of  radium  are  reversed  when  the  stones  are  heated  to 
about  300°  in  oxygen  or  nitrogen. 

The  nature  of  the  colouring  substances  is  discussed.  Amethyst, 
smoky  quartz,  rose  quartz,  and  citrine  are  said  to  contain  traces  of 
iron  thiocyanate,  yellow  diamonds,  traces  of  iron  and,  possibly,  cerium, 
ruby,  traces  of  chromium  and,  possibly,  iron.  Chromium  is  also 
probably  present  as  the  chief  colouring  agent  in  yellow  and  green 
corundum  and  in  certain  sapphires.  H.  M.  D. 

Decay  of  Radium  Emanation  when  Dissolved  in  Water. 
Josfe  MuNoz  DEL  Castillo  (Anal.  Fia.  Quim.,  1908,  6,  488 — 489).— A 
claim  for  priority  (compare  Moore,  Abstr.,  1908,  ii,  651). 

W.  A.  D. 

Radioactivity  of  the  Atmosphere  on  Mountains.  Albert 
GocKEL  and  Th.  Wulf  {Physikal.  Zeitsch.,  1908,  9,  907—911).— 
Measurements  have  been  made  of  the  induced  activity  collected  on 
wires  suspended  for  periods  of  twenty-four  to  one  hundred  hours  at 
various  points  in  the  neighbourhood  of  the  Matterhorn.  The  decay 
curves  indicate  that,  at  a  height  of  about  3000  metres,  the  amount  of 
induced  thorium  activity  is  relatively  small,  varying  from  0*5%  to  10%. 
The  activity  of  collected  rain-water  was  found  to  be  of  the  same  order 
of  magnitude  as  that  collected  in  Freiburg  (Switzerland)  at  a  height 
of  650  metres. 
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With  a  special  type  of  electrometer,  the  ionisation  due  to  very 
penetrating  rays  was  examined.  No  influence  of  elevation  on  such 
ionisation  could  be  detected,  and  the  authors  surmise  that  this 
penetrating  type  of  radiation  emanates  from  the  earth's  surface. 

H.  M.  D. 

Radioactivity  of  Italian  Gaseous  Emanations.  Raffaelo 
Nasini  and  Mario  G.  Levi  (Atti  R.  Accad.  Lincei,  1908,  [v],  17,  ii,. 
551 — -553). — The  authors  have  measured  the  radioactivities  of  a 
number  of  gases  of  various  Italian  origins,  of  which  they  also  give 
certain  analytical  data.  The  greatest  radioactivity  was  exhibited  by 
the  gas,  composed  partly  of  hydrogen  sulphide,  from  the  thermal 
springs  of  Abano  (Padua).  T.  H.  P. 

Ionisation  Phenomena  caused  by  Rain;water.  G.  Costanzo 
and  C.  Negro  {Jahrh.  Radioaktiv.  Elektronik,  1908,  6,  395 — 402. 
Compare  Abstr.,  1908,  ii,  551). — The  activity  of  fresh  rain-water, 
collected  during  March  and  April,  1908,  was  examined  by  bubbling 
air  through  it,  and  leading  the  gas  into  the  ionisation  chamber  of  an 
electroscope.  In  some  cases  the  rate  of  discharge  was  greater  when 
the  electroscope  was  positively  charged,  in  others  when  the  charge  was 
negative.  If  the  rain-water  is  perfectly  fresh,  and  especially  if  its 
fall  is  accompanied  by  atmospheric  disturbances  of  an  electrical 
nature,  the  negative  ions  are  in  excess.  H.  M.  D. 

Radioactivity  of  Waters  from  Alange.  Jos6  Munoz  del 
Castillo  {Anal.  Fis.  Quim.,  1908,  Q,  489). — The  waters  of  Alange, 
which  have  great  value  in  the  treatment  of  nervous  diseases,  have 
a  radioactivity  of  1495 '9  volts  per  hour  litre.  W.  A.  D. 

Radioactivity  of  Certain  Springs  in  Upper  Austria.  Max 
Bamberger  {MonatsL,  1908,  29,  1131 — 1140). — The  radioactivity  of 
spring-water  emanating  from  the  South  Bohemian  granite  region  in 
the  neighbourhood  of  Schloss  Tannbach  has  been  found  to  be  very 
high,  47 — 52  Mache  units.  The  rate  of  decay  of  the  induced  activity 
indicates  that  the  activity  is  due  to  disintegration  products  of  radium. 

H.  M.  D. 

Radioactivity  of  Roumanian  Mineral  Waters.  Dragomir 
Hurmuzescu  and  N.  Patriciu  {Ann.  Sci.  Univ.  Jassy,  1908,  5, 
159 — 165). — From  measurements  of  the  ionising  power  of  the  emana- 
tion obtained  from  various  mineral  waters,  the  authors  have  compared 
their  radioactivities.  These  are  of  the  same  order  of  magnitude  as  the 
Swiss  waters  examined  by  Sury,  Sarasin,  Guye,  and  Micheli  if  the 
highly  radioactive  waters  of  Dissentis  and  Lavey-les-Bains  are 
excepted.  H.  M.  D. 

Radioactivity  of  Certain  Spring-waters  of  the  Semmering 
Province.  Max  Bamberger  {Monatsh.,  1908,  29,  1141 — 1144). — 
Numbers  representing  the  radioactivity  of  spring-waters  are  recorded. 
The  springs  emanating  from  quartz-phyllite  are  the  most  radioactive, 
whilst  those  from  limestone  exhibit  the  property  very  feebly. 

H.  M.  D. 
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Specific  Radioactivity  of  Thorium  and  its  Products.  George; 
C.  Ashman  {Amer.  J.  6'oi.,  1909,  27,  65 — 72). — The  specific  activity  of 
thorium  lias  been  deduced  from  experimental  measurements  of  the 
activity  of  new  and  old  thorium  (1)  freed  from  the  easily  separated 
products  thorium- A',  emanation,  thorium-^1,  -B,  and  -C,  (2)  after  a 
period  sufficiently  long  for  the  disintegration  products  to  have 
accumulated  in  the  equilibrium  quantities. 

In  order  to  separate  thorium  and  radio-thorium  from  the  other  dis- 
integration products,  the  authors  have  made  use  of  m-nitrobenzoic  acid. 
After  four  precipitations  of  the  thorium  at  80°  ^nd  at  intervals  of 
two  hours,  the  disintegration  products  are  completely  removed  ;  the 
precipitated  thorium  m-nitrobenzoate  is  then  heated  over  a  Bunsen 
flame,  and  finally  for  ten  minutes  over  the  blow-pipe. 

From  the  measurements  specified  above,  the  author  finds  that  the 
specific  activity  of  thorium  is  119.  This  represents  11%  of  the  total 
activity  of  the  thorium  when  the  equilibrium  condition  has  been 
reached. 

Of  the  remaining  activity,  20%  is  due  to  radio-thorium,  and  69%  to 
thorium-X  and  its  subsequent  products.  H.  M.  D. 

Heat  Development  due  to  Radioactivity  of  Thorium 
Oxide.  G.  B.  Pkokam  and  H.  Wkijii  {Chem.  Zentr.,  1908,  ii,  1851  ; 
from  Le  liadiuin,  1908,  5,  271 — 276). — By  means  of  a  thermo-couple  the 
temperature  difference  has  been  measured  between  4  kilos,  of  thorium 
oxide  in  a  Dewar  vessel  supported  in  a  partly  evacuated  metal 
cylinder  which  was  surounded  with  ice,  and  the  ice  jacket.  A  similar 
measurement  was  made  when  the  thorium  oxide  was  heated  by  pass- 
ing a  known  current  of  electricity  through  a  wire  embedded  in  the 
mass.  From  these  results,  it  is  found  that  the  liberation  of  heat  per 
second  per  gram  is  equal  to  I'll  x  10"^  watts,  or  9*60  x  10"^  gram- 
calories  per  hour  per  gram.  J.  V.  E. 

Gaseous  lonisation  and  Pressure.  T.  H.  Labt  and  G.  W.  C. 
Kaye  {Phil.  Mag.,  1908,  [vi],  16,  879— 889).— The  authors  have 
measured  the  ionisation  produced  by  y-rays  of  radium  in  air,  hydrogen, 
and  carbon  dioxide  at  pressures  from  one  to  seventeen  atmospheres. 
The  y-rays  passed  through  7  mm.  of  aluminium  and  10  mm.  of  brass 
into  a  flat  chamber  containing  an  electrode  and  filled  with  the  gas 
under  investigation.  The  ionisation  directly  induced  by  the  y-rays  is 
supposed  to  be  small  in  amount  and  proportional  to  the  pressure  of 
the  gas.  The  main  effect  is  that  of  secondary  /?-rays  from  the  alum- 
inium electrode  ;  this  also  varies  as  the  pressure.  Secondary  yS-rays 
excited  in  the  gas,  which  would  produce  an  ionisation  proportional  to 
the  square  of  pressure,  are  not  in  evidence. 

The  amount  ,of  ionisation  produced  in  the  case  of  hydrogen  was 
approximately  proportional  to  the  pressure.  In  air  and  carbon 
dioxide,  the  ionisation  iucreased  less  rapidly  than  the  pressure,  part- 
icularly at  high  pressures.  This  phenomenon  is  attributable  to  a  soft 
tertiary  radiation  produced  in  these  gases  by  secondary  /S-rays.  This 
would  give  a  relatively  larger  effect  at  low  pressures,  since  at  higher 
pressures  the  gas  would  be  more  opaque  to  it  and  the  range  of  the 
particles  would  be  smaller.  R.  J.  C. 
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Experimental  Investigation  of  the  Nature  of  y-Rays. 
William  H.  Bragg  and  John  P,  V.  Madsen  {Phil.  Mag.,  1908, 
[vi],  16,  918 — 939). — The  authors  adduce  further  experimental 
evidence  in  favour  of  the  theory  that  y-rays  are  material,  and  consist 
of  /3-particles  combined  with  a  positive  charge  (Abstr.,  1908,  ii, 
556). 

The  y-rays  from  radium  were  purified  as  well  as  possible  from  /3- 
rays  by  passing  through  a  magnetic  field  and  then  allowed  to  impinge 
on  plates  of  various  elements.  Measurements  were  made  of  ionisation 
on  both  sides  of  the  plates,  that  is,  of  reflected  secondary  j8-radiation 
and  of  emergent  secondary  /8-radiation.  The  reflected  secondary 
yS-radiation  depends  very  largely  on  the  atomic  weight  of  the  material 
of  the  plate  employed,  but  the  emergent  )8-radiation,  which  is  almost 
always  greater,  is  of  the  same  order  for  all  the  elements.  The 
production  of  y8-rays  by  hard  y-rays  appears  to  follow  a  density  law 
independent  of  atomic  weights,  but  softer  y-rays  are  affected  by 
atomic  considerations  in  that  heavier  atoms  are  the  more  absorbent 
and  produce  more  secondary  ^-radiation. 

The  speed  and  penetrating  power  of  secondary  yS-radiation  are 
governed  by  the  corresponding  properties  of  the  primary  y-radiation. 
The  y-rays  of  radium  produce  secondary  ^-rays  which  closely  resemble 
the  primary  )8-rays  of  radium  in  speed. 

It  is  argued  that  the  energy  of  the  secondary  (3-r&y  does  not  come 
from  disintegrated  atoms,  but  from  the  exciting  primary  y-ray.  The 
authors'  theory,  although  it  requires  the  existence  of  positive  electrons, 
is  held  to  be  simpler  and  more  complete  than  that  advocated  by  J.  J. 
Thomson.     The  theory  is  also  applicable  to  Xrrays.  R.  J.  C. 

Law  of  the  Optimum  of  Cathbdic  Phosphorescence  in 
Binary  Systems.  Geokges  Urbain  (Gompt.  rend.,  1908,  147, 
1472 — ^1474). — The  discovery  of  the  general  relationship  in  question 
is  not  due  to  the  author,  but  to  Lecoq  de  Boisbaudran.  If  instead  of 
referring  to  the  entire  phosphorescent  spectrum,  the  component  parts 
are  taken  into  consideration,  it  is  possible  to  give  the  law  of  the 
optimum  a  more  precise  form.  According  to  this,  if  the  relative 
proportions  of  the  active  substance  and  the  diluent  are  varied,  each 
phosphorescent  band  passes  through  a  maximum.  Although  the 
maxima  for  different  bands  do  not  necessarily  correspond  with  the 
same  composition  of  the  binary  system,  the  proportion  of  the  active 
component  is  always  very  small.  H.  M.  D 

Minimum  Quantity  of  Electricity.  N.  L.  MOller  (Jahrb. 
Radioahtiv.  Elektronik.,  1908,  5,  402 — 408). — An  explanation  is 
given  of  the  fact  that  the  mass  of  the  a-particle  according  to  electro- 
magnetic measurements  is  only  2,  whereas  if  the  a-particle  be  a  helium 
atom  it  should  be  4.  If  N  is  the  number  of  ions  in  a  gram,  equivalent 
then  2  x  96540/iV  is  the  quantity  of  electricity  necessary  for  the 
separation  of  a  molecule  of  hydrogen  by  electrolysis.  This  is  supposed 
to  be  taken  up  by  the  hydrogen  ions  at  the  negative  pole.  Denoting 
the  quantity  by  c,  the  process  of  formation  of  a  hydrogen  molecule 
is  represented  by  the  equation  2H'  +  c  =  H2c.     Other   molecules   can 


GENERAL  AND  PHYSICAL  CHEMISTRY.  113 

be  Rimilarly  formulated,  and  in  the  case  of  helium,  the  formula  of  the 
atom  i8  Hec,  whereas  that  of  the  a-particle  is  He,  and  its  mass  is 
equal  to  2.  The  direct  measurements  of  ionio  charges  are  discussed 
in  terms  of  the  author's  hypothesis.  H.  M.  D. 

Variation  in  the  Electrical  Conductivity  at  Constant 
Temperature  of  Mineral  Waters  Containing  Radium.  Jos^ 
MtNoz  DK  Castillo  and  Faustino  Diaz  de  Kada  (Anal.  Fis.  Quim.^ 
1908,  6,  485 — 488). — Measurements  are  given  of  the  electrical 
conductivity  and  radioiictivity  of  a  number  of  natural  Spanish  mineral 
waters.  The  authors  are  collecting  data  which  will  enable  them  to 
discuss  the  relationship  existing  between  the  changes  of  conductivity 
and  radioactivity  of  natural  waters.  W.  A.  D. 

Relation  of  the  Charge  to  the  Mass  of  the  Electron. 
Comparison  of  the  Values  Deduced  from  the  Zeeman  Effect 
and  from  Recent  Measurements  with  Cathode  Rays.  A. 
Cotton  and  P.  Weiss  {Compt.  rend.,  1908,  147,  968— 970).— From 
measurements  of  the  distance  between  the  side  components  of  certain 
lines  in  the  spectrum  of  zinc  which  become  triplets  in  the  magnetic 
field,  the  value  2x1-767x10"^  is  obtained  for«/m  («  =  electric  charge, 
m  =  mass  of  electron)  on  the  basis  of  the  theory  of  Lorentz ;  a 
result  practically  double  that  obtained  for  the  same  ratio  from 
measurements  with  slow  cathode  rays.  From  similar  measurements 
on  the  helium  spectrum,  however,  Lohmann  (Abstr.,  1908,  ii,  243) 
obtains  0/m=  1*77  x  10~'^,  a  value  in  good  agreement  with  that  obtained 
from  observations  on  cathode  rays.  G.  S. 

Electrical  Resistance  of  the  Alkali  Metals,  Gallium  and 
Tellurium.  Antoixe  (iuNTZ  and  Witold  Broxiewski  {Campt.  rend., 
1908,  147,  1474 — 1477). — The  metals  were  introduced  into  capillary 
U-tubes,  the  resistances  being  compared  directly  with  that  of  mercury. 
Sodium,  potassium,  rubidium,  and  caesium  were  obtained  from  the 
chlorides  by  the  action  of  calcium,  and  lithium  by  decomposition  of  the 
hydride.  The  specific  resistances  of  these  metals  are  recorded  for 
a  series  of  temperatures  between  —  187°  and  the  melting  points  of 
the  metals.  At  0°  the  values  are  caesium  19*30,  rubidium  12-80, 
potassium  7-01,  sodium  4-30,  lithium  8-55. 

Corresponding  with  the  contraction  which  takes  place  on  fusion, 
the  specific  resistance  of  gallium  is  greater  in  the  solid  than  in 
the  supercooled  liquid  condition.  For  the  solid,  the  value  at  0°  is 
53-4. 

The  specific  resistance  of  tellurium  at  0°  is  0-102 ;  it  increases 
with  the  temperature,  attains  a  maximum  at  about  50°,  and  then 
diminishes  until  the  melting  point  is  reached.  H.  M.  D. 

B.M.F.  of  the  Cadmium  Normal  Element  at  0°.  I.  Ernst 
Cohen  and  Hugo  R.  Kruyt  {Zeitsch.  physikal.  Chem.,  1909,  05, 
359— 370).— Jouaust  (Compt.  rend.,  1908,  147,  42)  has  stated  that 
whilst  the  behaviour  of  cadmium  elements  made  up  with  an  amalgam 
containing  12  5%  of  cadmium  by  weight  is  regular  down  to  0°,  the 
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E.M.F.  of  different  cells  containing  a  10%  cadmium  amalgam  shows 
deviations  of  several  ten-thousandths,  and  these  cells  show  certain 
other  irregularities.  The  authors  now  show  that  there  is  a  small,  but 
probably  real  difference  (since  it  is  always  in  the  same  direction),  not 
exceeding  0*2  millivolt,  between  cells  made  up  with  10%  and  12|% 
amalgams  respectively,  and  consider  that  this  small  difference  is  due 
mainly  to  the  difference  in  the  concentration  of  the  amalgams  in  the 
two  cells,  in  accordance  with  the  equilibrium  relations  discussed  by 
Byl  (Abstr.,  1901,  ii,  507).  The  differences,  however,  are  not  much 
greater  than  those  observed  with  "  identical "  cells  made  up  with  the 
same  amalgam,  which  may  also  amount  to  0*2  millivolt.  The 
statement  of  Jouaust  {loc.  cit.),  that  at  0°  the  use  of  a  12*5%  amalgam 
is  to  be  prefex'red,  is  therefore  inaccurate. 

Certain  other  of  Jouaust's  statements  are  criticised,  but  it  is 
admitted  that  a  further  investigation  of  the  electromotive  behaviour 
of   cadmium   amalgams   between   0°   and   20°   is    desirable. 

G.  S. 

Electrolytic  Processes  at  the  Surface  of  Electrodes.  Hans 
G.  MoLLER  {Zeitsch.  physikal.  Chem.,  1908,  65,  226 — 254). — According 
to  Nernst,  the  phenomenon  of  supertension  ("  iiberspannung ")  is 
connected  with  the  capacity  of  the  electrode  material  to  occlude 
gases.  The  author  considers  that  the  power  of  occluding  gases  is 
connected  with  the  molecular  forces  between  electrode  and  gas, 
and  hence  with  surface  tension  phenomena.  These  theoretical 
deductions  have  been  confirmed  experimentally ;  it  is  shown  that 
there  is  parallelism  between  the  supertension  and  the  surface  tension 
between  gas  and  electrolyte,  and  also  between  the  supertension  and 
the  angle  at  the  junction  of  gas  and  electrode. 

The  supertension  at  different  electrodes  has  been  determined  by 
constructing  curves  representing  the  variation  of  strength  of  current 
with  E.M.F. ^  and  the  precautions  required  to  obtain  accurate  results 
are  fully  described.  The  angle,  B,  between  gas  and  electrode  was 
read  off  directly  by  means  of  a  microscope  capable  of  turning  on 
its  axis,  and  a  special  method  for  obtaining  conditions  suitable  for 
measurement  is  described.  The  relationship  between  supertension  and 
the  two  capillarity  factors  mentioned  above  has  been  proved  by 
experiments  with  mercury  at  temperatures  between  0°  and  10°,  and 
also  with  other  electrodes,  the  surfaces  of  which  were  of  different 
degrees  of  roughness  and  in  some  cases  were  covered  with  a  thin 
layer  of  fat. 

The  relation  between  B  and  the  supertension,  tt,  is  represented 
with  great  accuracy  by  the  equation  7r=(e**  ~  l)/^»  which  holds  for 
all  temperatures  and  all  electrodes  under  any  conditions  of  surface. 
For  hydrogen  and  iV/lO  sulphuric  acid,  the  constant  a  =  0*0264  and 
6  =  9. 

It  has  not  hitherto  been  possible  to  determine  the  absolute  value 
of  the  surface  tension  at  the  junction  of  solid  metals,  but  the  curve 
representing  the  variation  of  the  angle,  6.  as  a  function  of  the 
polarisation  must  be  parabolic  and  have  a  maximum  at  the  same 
point  as  the  electro-capillary  curve.     It  is  shown  experimentally  that 
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the  maximum  is  the  same  for  all  the  metals  and  electrolytes  examined, 
provided  the  electrolyte  contains  metallic  ions,  but  no  complex  ions, 
and  that  this  value  is  at  zero  potential.  If  the  metal  is  capable  of 
forming  complex  salts,  the  maximum  is  displaced.  The  important 
result  is  thus  established  that  the  potential  difference  between 
electrode  and  electrolyte  disappears  when  the  surface  tension  at  the 
electrode  attains  a  maximum  value  ;  hence  trustworthy  results  for 
absolute  differences  of  potential  are  obtained  by  the  use  of  the  capillary 
electrometer.  •  G.  S. 

[Oxide  Theory  of  the  Oxygen  Electrode.]  Emil  Bosk  {Zeitsch., 
Elektrochem.,  1909,  15,  11 — 12). — Polemical  in  reply  to  Lorenz  (this 
vol.,  ii,  15).  T.  E. 

Electromotive  Behaviour  of  Mixtures  of  Uranyl  and 
Uranous  Salts.  Robert  Luther  and  Arthur  C.  Michie  {Zeitsch. 
Elektrocliein.f  1908, 14,  826 — 829). — Uranous  salts  are  strong  reducing 
agents  even  in  acid  solutions  ;  the  oxidation  by  atmospheric  oxygen 
is  accelerated  by  iron  salts,  platinum  black,  and  especially  by  copper 
salts.  The  difference  of  potential  between  a  platinised  platinum 
electrode  and  a  solution  of  uranous  and  uranyl  salts  in  sulphuric  acid 
is  given  by  €  =  c„+ /^7y2/log[UOj"][H']V[U**"],  where  €„  is  0-419 
volt  more  positive  than  the  normal  calomel  electrode,  or  0696  volt 
more  positive  than  the  normal  hydrogen  electrode. 

The  E.M.F.  of  mercury-mercurous  sulphate  electrodes  in  01^  to 
I'OiV-sulphuric  acid  is  very  little  affected  by  the  strength  of  the  acid. 
This  is  shown  to  be  in  quantitative  agreement  with  Luther's  views  of 
the  dissociation  of  sulphuric  acid  (Abstr.,  1907,  ii,  610).  T.  E. 

Minimum  of  Conductivity  in  the  Titration  of  Acids.  Alfred 
TiiiEL  (Zeilsch.  Elektrochem.,  1909,  15,  1— 4).— Bruni  (Abstr.,  1908, 
ii,  935,  1012)  pointed  out  that  the  equation  by  means  of  which  the 
author  calculated  the  dissociation  constants  of  weak  acids  from  the 
position  of  the  minimum  conductivity  of  the  partly-neutralised 
solutions  (Abstr.,  1908,  i,  787)  was  based  on  incorrect  assumptions. 
In  the  present  paper,  the  author  gives  the  correct  equation  for  the 
case  that  the  acid  is  titrated  with  O'l^V  sodium  hydroxide  (the  volume 
of  the  solution  increasing).  The  assumptions  made  are  the  same  as 
those  made  by  Bruni,  and  the  resulting  equation  becomes  identical 
with  his  for  the  limiting  aise  that  the  volume  of  the  solution  does  not 
change  during  neutralisation.  T.  E. 

Formation  of  Salts  and  Basicity  of  Acids.  III.  Giuseppe  Bruni 
and  C.  Sandonnini  (Zeitsch.  Eleklrochevi.,  1908,  14,  823 — 825.  Com- 
pare Abstr.,  1907,  ii,  935,  1012).--The  theoretical  equation  previously 
obtained  indicates  that  when  an  acid,  the  conductivity  of  which  is  less 
than  that  of  its  neutral  salt,  is  progressively  neutralised,  the  con- 
ductivity must  pass  through  a  minimum  which  is  displaced  towards 
the  salt  end  of  the  curve  with  increasing  strength  of  acid  and  increasing 
dilution.  The  existence  of  this  minimum  is  now  proved  for  formic  and 
acetic  acids  and  j^-nitrophenol.  In  all  these  cases  it  lies  very  close  to 
the  acid  end  of  the  curve.  T.  E. 
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Influence  of  Temperature  on  the  Internal  Energy  and  the 
Free  Energy  of  Electrolytic  Dissociation  of  Weak  Avoids  and 
Bases.  Harald  Lunden  {J.  Chim.  phys.,  1908,  6,  681 — 698). — The 
methods  by  which  the  heats  of  dissociation  and  of  neutralisation  may 
be  calculated  from  the  hydrolysis  and  dissociation  constants  are 
discussed.  The  relations  between  the  heats  of  dissociation  and 
neutralisation  respectively  and  the  absolute  temperature  T  are 
best  expressed  by  formulae  of  the  type  U=f{a,  h,  T),  for  example, 
U=  a  +  bT  (U=  internal  energy ;  a  and  b  ar'e  constants).  The  resulting 
formulae  are  applied  to  calculate  the  changes  of  internal  energy  and  of 
free  energy  obtainable  in  the  electrolytic  dissociation  and  neutralisa- 
tion of  a  number  of  weak  acids  and  bases.  The  temperature-coefficients 
of  the  internal  energy,  dU/dT,  and  of  the  free  energy,  dA/dT,  and  the 
inferior  and  superior  limits  of  these  coefficients  have  been  obtained. 
From  Nernst's  theorem  it  is  shown  that  dA/dT  and  dUjdT  should 
have  the  same  absolute  value,  but  be  of  opposite  sign,  a  deduction  which 
is  in  moderate  agreement  with  the  facts.  G.  S. 

Magnetic  Properties  of  Simple  Substances.  P.  Pascal 
{Compt.  rend.,  1908,  147,  1290—1292.  Compare  Abstr.,  1908,  ii, 
756,  927). — It  is  shown  that,  for  diamagnetic  substances  of  the  same 
valency  and  of  analogous  chemical  properties,  the  atomic  susceptibility, 
y^  (the  product  of  specific  susceptibility  and  atomic  weight),  is  an 
exponential  function  of  the  atomic  weight,  a ;  hence  the  formula 
logg;^  =  a  +  )8a  applies,  where  a  and  yS  are  constants  for  the  same 
group,  but  vary,  especially  /?,  with  the  valency.  The  validity  of  the 
law  is  shown  by  observations  on  the  halogen,  sulphur,  and  phosphorus 
groups.     It  holds  independently  of  the  temperature.  G.  S. 

Magnetic  Dichroism  of  Calcite  and  Dolomite  admixed  with 
Liquids.  Georges  Meslin  {Compt.  rend.,  1908,  147,  1277—1279). 
— Calcite  and  dolomite  form,  in  association  with  a  number  of  liquids, 
systems  which  show  magnetic  dichroism,  but  the  sign  of  the  effect 
is  contrary  throughout  for  the  two  substances.  In  both  cases  the 
change  of  sign  takes  place  when  the  refractive  index  of  the  liquid 
exceeds  1  -600  ;  for  calcite  the  change  is  from  positive  to  negative  at 
this  point,  and  conversely  for  dolomite.  G.  S. 

Magnetism  of  the  Rare  Earths.  B.  Urbain  and  Gustav  Jantsch 
{Compt.  rend.,  1908,  147,  1286— 1288).— The  magnetic  susceptibility 
of  the  pure  sesquioxides  of  a  number  of  rare  earths  has  been  deter- 
mined with  the  following  results  : 

Element Nd. 

Atomic  weight  ...     144 '3 
Magnetic  power...       33 '5 

The  relative  numbers  in  the  third  line  are  referred  to  the  value  for 
cobalt  sulphate  heptahydrate  =  39*7.  The  above  and  other  results 
indicate  that  there  is  maximum  of  magnetic  power  in  the  cerium 
group,  and  a  second  in  the  yttrium  group. 

As  the  magnetic  power  differs  so  greatly  for  closely-allied  elements, 
it  may  be  used  as  a  test  for  the  composition  of  mixtures.  G.  S. 
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Measurement  of  Very  Low  Temperatures.  XXII.  The 
Thermoelement  Gold-Silver  at  Liquid  Hydrogen  Tempera- 
tures. H.  Kamerlingu  Onnks  and  J.  Clay  {Proc.  K.  Aluid.  Wetensc/i. 
Amsterdam,  1908,  11,  344 — 345). — The  temperature-coefficient  of  the 
E.M.F.  of  the  gold-silver  thermoelement  increases  rapidly  with 
falling  temperature.  The  great  sensitiveness  of  the  element  at  the 
temperatures  of  liquid  hydrogen  renders  it  suitable  for  temperature 
measurements  in  this  region.  H.  M.  D. 

New  Model  of  the  Calorimeter  of  N.  A.  Hesehus,  and 
Determination  by  its  means  of  the  Specific  Heat  of  Alloys  of 
Tin  and  Bismuth.  N.  Ma  ken  in  \J.  Utiss.  I'hijs.  CIi«m.  <Soc.,  1908, 
40,  393—398  ;  (J'hj/s.  Part)  ].— This  modification  of  Hesehus'  calori- 
meter (J.  Phya.,  1888,  489)  allows  of  the  weight  of  water  in  the  calori- 
meter tube  being  determined  by  weighing  this  tube  alone  instead  of  the 
whole  calorimeter.  The  author  has  measured  for  alloys  of  bismuth 
and  tin  containing  from  0  to  100%  of  bismuth,  (1)  the  temperatures 
of  fusion  ;  (2)  the  specific  heats,  which  increase  continuously  with  the 
content  of  bismuth,  and  (3)  the  densities,  which  diminish  continuotisly 
as  the  percentage  of  bismuth  increases.  T.  H.  P. 

Specific  Heat  of  Solid  Substances,  Max  Thiesen  {Ber.  Deut. 
physikcd.  Ges.,  1908,  6,  947—952.  Compare  Abstr.,  1908,  ii,  653, 
808;  Griinei.sen,  Abstr.,  1908,  ii,  653). — A  consideration  of  specific 
heat  data  for  elements  in  the  solid  condition  leads  the  author  to 
conclude  that  the  coefficient  of  e.xpansion  and  the  specific  heat  vary 
with  the  temperature  quite  differently.  With  rise  of  temperature,  the 
coefficient  of  expansion  increases  the  more  rapidly.  Although  the 
formula  given  by  the  author  can  be  used  to  calculate  specific  heat 
values  for  a  wide  range  of  temperatures,  the  empirical  relationship 
pointed  out  by  Griineisen  is  incorrect. 

The  remainder  of  the  paper  is  devoted  to  a  consideration  of  Einstein's 
theory  of  the  solid  state  of  aggregation  a.s  furnishing  a  satisfactory 
basis  for  a  theory  of  the  specific  heat  of  solids.  H.  M.  D. 

Plait  Point  Temperatures  of  the  System  Water-Phenol. 
A.  Keesino  {Proc.  K.  Acad.  Weteiisch.  Amsterdam,  1908, 11,  394 — 397). 
— Measurements  of  critical  temperatures  for  mixtures  of  water  and 
phenol  have  been  made  by  heating  quartz  tubes  containing  mixtures 
of  known  composition  in  the  vapour  of  pure  benzidine  in  contact  with 
an  atmosphere  of  nitrogen.  A  minimum  critical  temperature  (357°) 
was  found  corresponding  with  10%  of  phenol.  The  temperatures  for 
pure  water  and  phenol  resp^tively  are  3647°  and  419*2°.  The  curve 
connecting  the  critical  temperatures  for  mixtures  between  10  and 
100%  of  phenol  exhibits  a  point  of  inflexion.  H.  M.  D. 

Variation  of  Trouton's  Constant  in  a  given  Homologous 
System.  W.  A.  Kukbatoff  {J.  Rtiss.  Phys.  Chem.  Soc.,  1908,  40, 
1493 — 1501). — The  author  has  collected  or  calculated  the  values  of 
Trouton's  constant  for  members  of  the  following  series  :  (1)  elements; 
(2)    inorganic   compounds ;    (3)   saturated   hydrocarbons  ;    (4)    poly- 
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methylene  compounds  ;  (5)  homologues  of   benzene  ;  (6)  ethers,  and 
(7)  esters. 

The  values  for  series  (3),  (4),  and  (5)  show  that  the  value  of  the 
constant  diminishes  as  the  molecular  weight  and  boiling  point  rise. 
In  the  first  two  of  these  series,  the  constant  exhibits  a  maximum  value 
at  b.  p.  100 — 125°.  With  the  ethers,  too,  the  constant  diminishes 
rapidly  as  the  molecular  weight  increases.  T.  H.  P. 

Melting  Points.  P.  B.  Dallimore  {Pharm.  J.,  1908,  [iv],  27, 
802). — A  form  of  apparatus  is  described  by  means  of  which  the 
m.  p.'s  of  fatty  acids,  waxes,  and  similar  substances  can  be  readily 
determined.  It  consists  of  a  glass  U-tube,  one  arm  of  which  is  longer 
than  the  obher  and  open  at  the  top.  The  upper  end  of  the  shorter 
arm  is  bent  at  right  angles,  and  drawn  out  to  a  fine  point  having  a 
small  aperture  at  the  end.  The  tube  is  completely  filled  with  the 
melted  substance,  and,  when  cold,  is  attached  to  a  thermometer  and 
heated  in  the  usual  way,  the  open  end  of  the  longer  arm  being  slightly 
above  the  level  of  the  liquid  in  the  bath.  As  soon  as  the  m.  p.  is 
reached,  a  drop  of  liquid  is  forced  out  of  the  aperture  by  the  weight  of 
the  liquid  in  the  longer  arm.  E,  G. 

Hydrogen  Polysulphides  and  Cryoscopy.  Ezio  Patern6 
{Atti  R.  Accad.  Lincei,  1908,  [v],  17,  ii,  627— 633).— In  criticising 
the  conclusions  drawn  by  Bruni  and  Borgo  (Abstr.,  1908,  ii,  102) 
concerning  the  formulae  of  hydrogen  polysulphides,  the  author  points 
out  that  the  cryoscopic  constant  of  bromoform  is  variable  and  that  no 
values  obtained  for  the  molecular  weight  of  sulphur  correspond  exactly 
with  the  molecule  Sg  (compare  Orloff,  J.  Russ.  Phys,  Chem.  Soc, 
1903,  35,  642).  The  calculation  made  by  Bruni  and  Borgo  of  the 
apparent  molecular  weight  when  one  of  the  molecules  HgS^,  HgSg,  and 
HjSh,  or  a  mixture  of  them,  exists  in  solution  is  faulty,  since  the  same 
results  are  obtained  in  all  cases  where  the  relation  between  the 
numbers  of  hydrogen  and  sulphur  atoms  is  constant,  the  total  number 
of  molecules  also  remaining  unchanged.  The  uncertainty  of  the 
results  obtained  by  these  authors  is  confirmed  by  the  work  of  Tanatar, 
Choina,  and  Kozireff  (Abstr.,  1895,  ii,  41),  who  found  that  the 
depressions  of  the  freezing  point  of  water  caused  by  organic  non- 
electrolytes  are  not  altered  sensibly  by  adding  to  the  water  10  or  20% 
of  methyl  or  ethyl  alcohol,  whilst  with  salts  the  addition  of  alcohol 
increases  the  depressions  obtained  in  water  alone. 

The  author  has  measured  the  freezing-point  depressions  of  bromo- 
form produced  by  varying  quantities  and  proportions  of  sulphur  and 
carbon  disulphide.  The  mean  difference  between  the  experimental 
results  and  the  calculated  ones  is  6-8%. 

Further,  Bloch  and  Hohn  (Abstr.,  1908,  ii,  579,  580)  and  Schenck 
and  Falcke  (Abstr.,  1908,  ii,  762)  have  shown  that  crude  hydrogen 
polysulphide  is  not  a  mixture  of  HgSg,  HgSg,  HgS^,  and  H2Sg,  but  that 
it  contains  the  two  sulphides  HjSg  and  HjS,. 

The  melting-point  curves  of  mixtures  of  selenium  and  iodine 
obtained  by  Pellini  and  Pedrina  (Abstr.,  1908,  ii,  833)  do  not  show 
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that  these  elements  do  not  form  a  compound,  but  only  that  such 
compound  decomposes  before  the  eutectic  temperature  is  reached. 
Olivari's  conclusions  (this  vol.,  ii,  37,  39)  are  also  criticised. 

T.  H.  P. 

Law  of  Corresponding  Boiling  Points.  Ulrich  Duhring 
{Zeitsch.  physikal.  Chern.,  1909,  65,  338 — 340). — A  claim  for  priority 
with  reference  to  the  discovery  of  the  law  in  question,  recently 
ascribed  by  Johnston  (Abstr.,  1908,  ii,  358)  to  llamsay  and  Young. 

O.  S. 

Relation  between  the  Capillary  Constants  and  the  Latent 
Heat  of  Vaporisation  of  the  Solvent.  Paul  Walden  {Zeitsch. 
physikal.  Cfievi.,  1909,  65,  257—288.  Compare  this  vol.,  ii,  122).— 
It  is  shown  from  the  available  data  for  over  sixty  liquids  that  there  is 
a  simple  relationship  between  the  heat  of  vaporisation,  X,  and  the 
specific  cohesion,  a*  (a*  =  rh,  where  h  is  the  height  to  which  the  liquid 
rises  in  a  ciipillary  tube  of  radius  r  mm.),  both  determined  at  the 
boiling  point;  for  non-associated  liquids.  A/a' =>  17*9;  for  associated 
liquids.  A/a'  is  greater  than  179.  Conversely,  the  heat  of  vaporisation 
can  be  calculated  from  the  above  relationsliip  when  the  specitic  cohesion 
at  the  boiling  point  is  known,  and  a  more  complex  formula  is  deduced, 
by  which  the  value  of  A  at  the  boiling  point  can  be  calculated  from 
the  value  of  a-  at  lower  temperatures. 

When  liquids  with  very  divergent  boiling  points  are  compared,  the 
relationship  beween  a'  and  A  is  represented  more  satisfactorily  by 
means  of  the  formula  \/a^^i6-0/logTat  where  7V  is  the  boiling  point 
of  the  liquid  on  the  absolute  scale.  By  combining  the  last  formula 
with  Van't  Hoff's  formula  for  the  molecular  elevation,  £,  of  the  boiling 
point,  E  =  0  021^-/)\',  the  relationship  between  specific  cohesion  at  the 
boiling  point  and  boiling-point  constant  is  obtained  in  the  form 
£  =  0-0004:3 l^HogTJa^,  a  formula  which  permits  of  the  calculation 
of  £J  with  considerable  accuracy. 

It  is  further  shown  that  the  molecular  cohesion,  Ma^;  the  molecular 
heat  of  vaporisation,  MX,  and  the  boiling  point  on  the  absolute  scale 
are  additive  in  character.  For  compouods  containing  only  hydrogen, 
oxygen  (bivalent),  nitrogen  (tervalent),  and  carbon,  the  formula 
Ma^—ll'5'S,n,  where  2n  represents  the  sum  of  the  valencies,  holds 
within  very  wide  limits.  The  formula  is  not  valid  for  compounds 
containing  the  halogens  on  any  of  the  usual  assumptions  as  to  their 
valency,  nor  does  it  hold  for  water,  ammonia  or  methyl  alcohol.  The 
further  relations  To- =  11  2'2,n  and  J/A=2402i  are  also  shown  to 
hold  in  many  caises. 

Finally,  from  the  formula  A/a- =  constant,  the  conclusion  is  drawn 
that  the  molecules  of  all  non-associated  liquids  are  approximately  of 
the  same  diameter  at  their  respective  boiling  points.  G.  S. 

Latent  '^Heat  of  Evaporation  of  tsoAmyl  Ether.  W.  A. 
KuRBATOFF  (J.  Russ.  Phys.  Cfiem.  Soc,  1908,  40,  1471— 1474).— The 
mean  specific  heat  of  isoamyl  ether  between  24°  and  170°  is 
0'5721  ±0*5%,  the  latent  heat  of  evaporation,  p,  being  53*1  cals.  with 
an  accuracy  of  about  1%  and  Trouton's  constant,  K,  IBS.    T.  H.  P. 
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Latent  Heat  of  Evaporation  and  Specific  Heat  of  Naphtha- 
lene. W.  A.  KuKBATOFF  (/.  Eu8s.  Pkija.  Chem.  Soc,  1908,  40, 
1474— 1477).— Taking  the  specific  heat  of  naphthalene  as  0-32  at  20^ 
and  0*7  at  215°,  the  latent  heat  of  evaporation  is  found  to  be  74'7 
cals.  and  Trouton's  constant,  19* 3.  The  latter  figure  confirms 
the  observation  that,  in  an  homologous  series,  Trouton's  constant 
diminishes  as  the  boiling  point  exceeds  100°.  T.  H.  P. 

Latent  Heat  of  Vaporisation  of  Benzoin  isoBntjl  Ether. 
W.  A.  KuRBATOPF  (/.  Buss.  Phys.  Chem.  Soc,  1908,  40,  1477—1480). 
— The  latent  heat  of  vaporisation  of  benzoin  isobutyl  ether  is  found 
to  have  the  mean  value  55*7  cals.,  the  greatest  deviation  from  this 
mean  being  1'2%.  From  this  value,  Trouton's  constant  is  calculated 
to  be  19-3.  The  only  substance  having  a  high  boiling  point  and 
a  high  Trouton  constant  (2 1*5)  is  mercury,  which  is  not  comparable 
with  other  substances,  owing  to  the  extreme  simplicity  of  its  molecular 
structure.  T.  H.  P. 

Latent  Heat  of  Vaporisation  of  Acetic  Anhydride  and 
Determination  of  the  Association  of  Liquids,  W.  A. 
KuKBATOPP  (/.  Russ.  Phys.  Chem.  Soc,  1908,  40,  1480— 1487).— The 
author  shows  that  the  value  of  the  Ramsay-Shields  constant  for 
determining  whether  a  liquid  is  associated  is  greatly  diminished  by 
the  observations  (1)  that  the  magnitude  of  the  constant  changes  with 
the  molecular  weight,  and  that  (2)  change  of  the  constant  with  rise 
of  temperature  occurs  even  with  non-associated  compounds. 

The  author's  measurements  of  the  specific  heat  of  acetic  anhydride 
lead  to  the  mean  value  0*4551  ±  0*33%  for  the  range  of  temperature 
20—138°.  The  latent  heat  of  vaporisation  is  found  to  be  92-6  ±0-5% 
at  138°.  Trouton's  constant,  calcuated  from  these  results,  is  22"9. 
Acetic  anhydride  is  hence  associated,  and  is  converted  into  simple 
molecules  at  the  moment  of  boiling.  T.  H.  P. 

Lithium,  Strontium,  and  Barium  Oxides.  Robert  de  Forcrand 
{Ann.  Chim.  Phys.,  1908,  [viii],  15,  433— 490).— A  detailed  account  of 
work  already  published  (compare  Abstr.,  1907,  ii,  615,  683,  928; 
1908,  ii,  155,  493,  764).  Using  the  corrected  value  for  the  heat  of 
solution  of  strontium  oxide  (Abstr,,  1908,  ii,  765),  the  heat  of 
formation  of  strontium  oxide  is  138*64  Cal.,  and  not  137'6  Cal.  as 
stated  (Abstr.,  1908,  ii,  155).  The  heats  of  formation  of  the 
peroxides  of  calcium,  strontium,  and  barium  are  157'37,  153'07,  and 
145-58  Cal.  respectively,  and  not  157-33,  152-10,  and  145-71  Cal.  as 
stated  (loc.  cit.).  M.  A.  W. 

Heat  of  Hydration.  Willem  P.  Jorissen  {Chem.  Weekblad,  1908, 
5,  875 — 888). — A  summary  of  the  literature  on  heat  of  hydration, 
and  a  criticism  of  the  results  obtained.  A.  J.  W. 

Heats  of  Dissociation  of  some  Electrolytes  in  Organic 
Solvents.  Paul  Dutoit  and  H.  Duperthuis  (/.  Chim.  Phys.,  1908,  6, 
699 — 725). — The  electrical  conductivity,  and  hence  the  degree  of  ionisa- 
tion,  of  sodium  iodide  in  ethyl,  propyl,  isobutyl,  and  tsoamyl  alcohols. 
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and  in  acetoue  and  pyridine,  has  been  determined  at  intervals  of 
10*^  between  0°  and  80°  (in  the  case  of  acetone  up  to  40°),  and  similar 
measurements  have  been  made  with  potassium  iodide  and  sodium  and 
potassium  thiocyanates  in  pyridine.  The  dilutions  employed  were  from 
1000  to  20,000  litres  per  mol.  of  salt,  within  which  limits  Ostwald's 
dilution  law  applies  in  most  cases,  so  that  the  degree  of  dissociation 
can  be  accurately  determined.  From  the  results,  the  heat  of  dissocia- 
tion has  been  calculated  by  Van't  HofE's  formula. 

Contrary  to  Walden's  statement  (Abstr.,  1907,  ii,  437),  the  heat  of 
dissociation  of  a  salt  has  not  the  same  value  in  different  solvents  ;  for 
sodium  iodide  as  solute  it  is  positive  in  ethyl  alcohol,  zero  in  acetone, 
and  negative  in  the  other  alcohols  and  in  pyridine.  Further,  the  heat  of 
ionisation  also  varies  greatly  with  the  temperature  in  most  cases  ;  in 
woamyl  alcohol  it  is  -2008  cal.  at  15°  and  -  16,760  cal.  at  75°.  On 
the  other  hand,  the  heats  of  ionisation  in  pyridine  of  the  four  salts 
above  mentioned  are  nearly  equal  and  do  not  vary  much  with 
temperature. 

The  fact  that  for  what  is  presumably  the  same  reaction,  Nal  =  Na*  +  V, 
the  thermal  effect  in  different  solvents  is  very  different,  indicates  that 
the  process  in  question  is  not  simple  ;  it  is  probable  that  combination 
between  ions  and  solvent  is  of  importance.  The  differences  between 
the  authors'  results  and  those  of  Walden  are  ascribed  to  the  fact  that 
the  latter  observer  used  erroneous  values  for  the  molecular  conductivity 
at  infinite  dilution,  obtained  by  extrapolation  from  relatively  con- 
centrated solutions.  Q.  S. 

The  Density  of  Liquids  Below  Zero.  Jban  Timmermans  {Hull. 
Soc.  chim.  Bdg.,  1908,  22,  427 — 439). — It  has  been  shown  previously 
(Abstr.,  1908,  ii,  85)  that  none  of  the  liquids  studied  has  a  maximum 
density  analogous  to  that  of  water  at  4°.  The  original  experiments,  which 
were  accurate  to  the  extent  of  1  in  1000,  have  now  been  repeated 
more  exactly,  the  error  not  exceeding  1  in  10,000.  The  present  paper 
relates  to  the  apparatus  and  experimental  methods  employed.  The 
measurements  were  made  by  means  of  the  dilatometer.  A  series  of 
the  latter  were  employed  in  order  to  avoid  capillary  tubes  of  unwieldy 
length  to  cover  the  range  of  temperature  considered,  and  were  calibrated 
with  an  accuracy  of  1  in  20,000.  The  apparent  internal  volume  of  the 
dilatometers  at  0°  was  not  altered  by  two  hours'  immersion  in  liquid 
air.  The  errors  due  to  the  meniscus  were  corrected  in  the  case  of 
mercury  as  calculated  by  Schalkwyk  and  by  Gockel,  and  in  the  case  of 
liquids  which  "wet"  glass  by  assuming  the  surface  of  the  liquid  in  the 
capillary  to  be  hemispherical.  This  correction  amounts  to  about 
l/10,000th  of  the  volume  to  be  measured.  With  very  volatile  liquids 
a  correction,  amounting  to  about  l/10,000th  of  the  total  weight,  had  to 
be  made  for  the  weight  of  saturated  vapour  in  the  dilatometer  above  the 
surface  of  the  liquid.  The  densities  of  the  liquids  at  0°  compared  with 
that  of  water  at  4°  were  taken  as  standards,  and  were  determined  by 
means  of  an  Ostwald-Perkin  pyknometer.  The  apparatus  for  maintain- 
ing the  dilatometer  at  constant  and  uniform  temperatures  below  0° 
consists  of  a  tube  to  contain  a  pure  liquid  (for  cooling  the  dilatometer),- 
solidifying  at  a  known  temperature  below  0°,  surrounded  by  a  Dewar 
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tube  provided  with  a  tubulure  and  stopcock,  which  again  is  surrounded 
by  another  Dewar  vessel,  the  walls  of  the  latter  being  silvered  except  over 
a  small  space  left  transparent  for  reading  the  volumes  in  the  dilatometer. 
The  outer  vessel  must  be  maintained  (by  means  of  liquid  air  or  carbon 
dioxide)  at  least  15 — 20°  below  the  solidification  point  of  the  cooling 
liquid.  Air  is  kept  between  the  walls  of  the  inner  Dewar  vessel  until 
the  cooling  liquid  (which  must  be  kept  continually  stirred)  solidifies 
(this  should  occur  rapidly  throughout  the  entire  liquid)  when  it  is 
pumped  out  until  the  internal  pressure  is  50 — 200  mm,,  according  to 
the  difference  of  temperature  of  the  inner  tube  and  the  outer  Dewar 
vessel.  This  prevents  further  cooling  of  the  cooling-bath,  and  enables 
the  latter  to  be  kept  at  a  known  constant  and  uniform  temperature 
for  some  hours.  Thus  the  volume  of  liquid  in  the  dilatometer  can  be 
measured  at  fixed  uniform  temperatures  below  0°  The  temperatures 
are  determined  by  a  Callendar  resistance  thermometer  in  conjunction 
with  a  Callendar- Griflfin  bridge,  by  means  of  which  resistances  can 
be  measured  to  1/10, 000th  of  an  ohm.  The  exact  evaluation  of  the 
temperature  is  made  according  to  the  calculations  of  Travers  and 
Gwyer  (Abstr.,  1905,  ii,  372). 

The  sole  systematic  errors  of  any  importance  in  the  work  are  (1) 
that  in  the  calibration  of  the  dilatometers,  equal  to  1 /20,000th  of  the 
density,  (2)  that  in  reducing  the  scale  of  the  platinum  resistance 
thermometer  to  the  scale  of  the  gas. thermometer,  equal  to  1/1 0,000th 
of  the  density. 

The  results  obtained  for  ethyl  acetate  show  that  the  density  of  this 
liquid  varies  according  to  the  expresson  i>t  =  0*92540  -  0'0011863«, 
Dt  being  the  density  at  - 1°,  t  the  temperature  interval  below  0°,  and 
0*92540  the  density  at  0°  The  greatest  difference  between  the 
observed  densities  and  those  calculated  by  this  formula  is  only  0 '000 14. 

E.  H. 

Expansion  Coefficient,  Specific  Cohesion,  Surface  Tension, 
and  Molecular  Weight  of  Solvents.  Paul  Walden  {Zeitsch. 
physikal.  Chem.,  1908,  65,  129 — 225). — The  densities  of  a  number  of 
carefully  purified  liquids  which  have  considerable  solvent  power  have 
been  determined  at  0°,  25°,  and  50°.  From  these  results  and  the 
available  experimental  data  on  the  density,  specific  cohesion, 
and  surface  tension  of  a  large  number  of  liquids,  and  the  variation  of 
these  properties  with  the  temperature,  certain  relationships  are 
deduced  between  these  properties  themselves  and  between  the  physical 
properties  and  molecular  weights  of  the  solvents  in  question. 

The  general  formula,  Vt=Vo/{l  —kt),  proposed  by  Mendel6eff  to 
represent  the  variation  of  the  density  of  liquids  with  temperature,  has 
been  tested  by  application  to  the  data  for  forty-nine  different  liquids, 
including  some  liquefied  gases.  It  is  valid  for  liquids  boiling  below 
100°,  but  only  moderately  so  for  liquids  boiling  at  higher  temperatures ; 
k  varies  for  different  liquids  between  0-000178  and  0*00216. 

For  non-associated  substances,  the  "  expansion  modulus,"  k,  is 
inversely  proportional  to  the  critical  temperature,  tc,  on  the  centigrade 
scale,  and  in  many  cases  ktc  =  0'34:.  For  certain  liquefied  gases  and 
other,  liquids   with   low   critical   temperatures,    the   value   of  kTc"* 
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constant  =  0*49,  the  critical  temperature  being  measured  on  the 
abKolute  scale.  There  is  also  parallelism,  but  not  proportionality, 
between  the  expansion  modulus  and  the  compressibility  of  liquids. 

The  data  as  to  the  surface  tension,  y,  for  over  fifty  liquids  are 
taken  from  the  results  of  Ramsay,  Guye,  and  others  ;  those  for  the 
"  specific  cohesion,"  a',  are  mostly  calculated  from  the  values  of  y  by 
moans  of  the  equation,  a*-»2y/9  81rf,  where  d  is  the  density.  In  some 
cases  the  y  values  are  calculated  from  the  experimental  values  of  a* 
by  means  of  the  same  formula.  The  variations  of  the  surface  tension 
and  the  specific  cohesion  respectively  with  the  temperature  are  repre- 
sented through  a  wide  range  of  temperature  by  the  equations 
yt  =  yo(\  -fit)  and  a(''  =  a„-(l  -k^t)y  where  P  and  ij  are  constants  for 
any  one  li(]uid,  but  vary  with  the  nature  of  the  liquid.  It  is  shown 
that  for  non-associated  liquids,  /9/c  =  constants  1*16,  and  that  k^tc  = 
constant  =  0*04.  From  these  equations  the  critical  temperature  can  be 
calculated  when  p  or  /cj  are  known,  and  it  is  shown  that  the  calculated 
and  observed  results  are  in  good  agreement.  Other  methods  which 
have  been  suggested  for  calculating  critical  temperatures  are 
discussed. 

Further,  the  quotient  of  the  latent  heat  of  evaporation  at  the 
boiling  point,  X^,  by  the  specific  cohesion  at  the  (>ame  temperature 
is  constant  and  =17*9.  Combining  this  with  the  mathematical 
expression  for  Trouton's  rule,  J/A„/7V=  207,  where  M  is  the 
molecular  weight  of  the  liquid,  the  equation  i/a*o./7'^==  1*1 6  is 
obtained,  and  is  shown  to  be  valid  for  non-associated  liquids  (compare 
Kistiakowsky,  Abstr.,  1906,  ii,  655).  For  associated  liquids,  this 
expression  is  no  longer  constant,  but  is  smaller  the  more  the  liquid 
is  associated.  We  have  thus  a  new  method  for  determining  the 
molecular  weight  of  liquids,  which  appears  to  give  more  consistent 
results  than  any  other  method  so  far  suggested.  In  the  first 
instance,  the  above  equation  only  applies  to  observations  at  the 
boiling  point,  but  a  rather  more  complicated  equation  is  derived 
which  admits  of  the  calculation  of  the  molecular  weight  from 
capillary  observations  at  any  temperature. 

When  allowance  is  made  for  the  fact  that  Trouton's  rule  is  only 
valid  over  a  limited  range  of  temperature,  a  more  accurate  formula, 
J/=0*4357Vlog7'o./a^<r,  is  obtained,  and  is  applied  to  the  determination 
of  the  molecular  weight  of  liquefied  gases  and  other  liquids.  Of  the 
ten  liquefied  gases  considered,  only  hydrogen  chloride  is  considerably 
associated  (association  factor  =1*32).  The  association  factor  for 
cadmium  is  rather  less  than  unity ;  it  is  therefore  monatomic  in  the 
liquid  state. 

When,  instead  of  the  specific  cohesion,  the  surface  tension,  y,  is 
used,  the  expression  J/X/ryo.  =  3'64  is  obtained,  where  V  is  the 
molecular  volume,  and  the  other  factors  have  the  same  significance  as 
above.  Combining  this  with  Trouton's  rule,  we  obtain  VyJT^  =  5-67. 
These  expressions  are  shown  to  be  valid  for  a  large  number  of 
non-associated  liquids,  but  for  associated  liquids  the  quotients  are 
less  than  364  and  5'67  respectively,  and  from  the  observed  values 
the  degree  of  association  can  be  calculated. 

According  to  Eotviis-Ramsay-Shields,  the  temperature-coefiicient  of 
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the  "  molecular  surface  energy  "  should  be  constant  for  non-associated 
liquids,  that  is,  d{yV^)ldt  —  constant  =  2-12.  The  above  considerations, 
however,  lead  to  the  conclusion  that  d(yV)/dt  should  be  constant,  and 
it  is  shown  by  application  to  twenty-four  typical  liquids  that  the 
latter  expression  varies  less  than  the  former  ;  the  mean  value  is  8'80. 
For  associated  liquids  the  value  is  less,  and  from  the  above  equation 
the  degree  of  association  can  be  calculated  as  in  the  case  of  the 
Eotvbs  equation.  The  results  obtained  by  the  two  methods  are  in 
satisfactory  agreement.  G.  S. 

Liquefaction  and  Compressibility  of  Gaseous  Mixtures.  A 
Case  in  which  Combination  Occurs.  E.  Briner  and  E.  Cardoso 
(J,  Chim.  Phys.,  1908,  6,  641— 680).— The  gases  were  liquefied  by 
means  of  liquid  air  or  solid  carbon  dioxide  and  ether,  and  purified  by 
fractional  distillation.  The  compression  was  effected  with  a  Cailletet 
pump,  the  compression  tube  contained  a  stirrer  worked  by  a  magnet, 
and  the  pressure  was  measured  on  a  nitrogen  manometer. 

The  compressibilities  and  vapour  tensions  of  certain  binary  mixtures, 
and  of  the  components  separately,  have  been  determined  at  different 
temperatures. 

A  mixture  of  sulphur  dioxide  and  methyl  ether  in  equivalent  pro- 
portions liquefies  with  very  little  alteration  of  pressure,  and  the  vapour- 
pressure  curve  of  the  system  shows  a  minimum  at  the  same  composition, 
from  which  the  conclusion  is  drawn  that  a  compound,  S02,Me20,  exists. 
The  critical  temperature  of  a  mixture  of  this  composition  is  152*5°, 
between  those  of  the  components,  and  the  critical  pressure  62  atmo- 
spheres. From  the  variation  of  the  pressure  of  the  binary  mixture 
with  temperature,  it  is  calculated  by  means  of  Yan't  Hoff's  equation 
that  the  heat  given  out  by  the  reaction  Me20(gas)  +  S02(gas)  = 
Me20,SOo(solid)  is  11-8  cal.  between  50°  and  100°  and  8-7  cal.  between 
138°  and"l47°. 

No  evidence  of  combination  has  been  obtained  in  the  following 
binary  systems  :  methyl  ether  and  methane,  methyl  ether  and  carbon 
dioxide,  and  methyl  ether  and  nitric  oxide.  G.  S. 

Relation  between  Surface  Tension  and  Specific  Volume  of 
Non-associated  Liquids.  Reginald  O.  Herzog  {Zeitsch.  Eltktro- 
chem.y  1908,  14,  830—831). — By  combining  Avenarius'  equation  for 
the  dependence  of  specific  volume  on  temperature  with  Van  der  Waals' 
equation  for  surface  tension  and  temperature,  the  author  obtains 
logy  -f-  ju,t;  =  r,  where  y  and  v  are  surface  tension  and  specific  volume  at 
the  same  temperature,  and  /x  and  r  specific  constants  of  the  substance. 
The  relation  is  shown  to  hold  good  for  six  liquids.  The  relation 
fi  =  5'28  times  the  critical  density  is  also  true.  T.  E. 

Supertension  and  Viscosity.  Charles  Marie  {Compl.  rend., 
1908,  147,  1400— 1 402).— The  effect  of  variations  in  the  viscosity  of 
the  electrolyte  on  the  excess  voltage  required  to  liberate  hydrogen  at 
different  electrodes  dipping  in  iV^/l-sulpburic  acid  has  been  examined. 
When  the  supertension  is  small,  the  effect  of  increased  viscosity  is 
slight,  thus   0  5%   of  gelatin   raises   the   supertension   at   platinised 
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platinum  electrodes  at  most  by  0  001  volt,  bat  for  metals  with  high 
Biipertension  the  effect  is  much  greater,  thus  0*1%  of  gelatin  raises  the 
supertension  at  lead  electrodes  by  0  05  volt.  G.  S. 

Viscosities  and  Limiting  Gonductivities.  Paul  Dutoit  and 
H.  DuPKBTiiuis  {J.Chim.  Phyt.,  1908,6,  726— 731).— Walden  (Abstr., 
1906,  ii,  335)  has  shown  that  for  tetraethylammonium  iodide  in 
organic  solvents  the  product  of  the  viscosity,  i;,  of  the  solvent  and  the 
molecular  conductivity  at  infinite  dilution,  /Aqq  ,  is  independent  of  the 
nature  of  the  solvent  and  of  the  temperature;  r)\t.x>  ~0*7  approximately. 
The  authors  have  determined  the  viscosities  at  intervals  of  10° 
between  0*^  and  40°  (in  some  cases  up  to  80°)  of  the  seven  solvents 
alre^idy  mentioned  (see  this  vol.,  ii,  120),  and  show  that  Walden's  rule  is 
not  of  general  validity.  The  product  i;/igQ  is  not  the  same  for  the 
different  solvents,  nor  does  it  tend  towards  a  fixed  value  as  the 
temperature  rises.  At  0°  the  extreme  values  are  0*374  (in  Moamyl 
alcohol)  and  0*573  (in  pyridine),  and  at  80°  the  extreme  values  are 
0*225  and  0559  (in  the  same  solvents).  Further,  ly/x^o  varies  with  the 
temperature  ;  in  four  of  the  solvents  it  diminishes,  and  in  one  it 
increases,  with  increase  of  temperature.  The  variations  are  consider- 
able in  some  solvents  ;  from  80°  to  0°,  17/igQ  increases  by  47%  in  Moamyl 
alcohol  and  by  25%  in  tsobutyl  alcohol.  G.  S. 

Adsorption.  Leonor  Michaelis  and  Pbter  Rona  (Biochem. 
Zeitsch.,  1908,  15,  196 — 216). — Determinations  were  made  of  the 
adsorption  of  acetone  by  charcoal,  and  the  results  were  found  to 
agree  with  the  theory  of  Gibbs  and  Freundlich.  The  adsorbabilities 
of  acetone  in  the  presence  of  acetic  acid,  or  acetic  acid  in  the  presence 
of  acetone,  by  charcoal  were  also  determined,  and  it  was  found  that 
the  simultaneous  presence  of  two  adsorbable  substances  diminished 
the  adsorbability  of  either.  The  phenomenon  of  the  diminution 
of  adsorbability  by  the  presence  of  a  second  adsorbable  substance  was 
not  observed,  however,  in  the  case  of  proteins  and  certain  dyes.  In 
the  case  of  the  former  substances,  there  is  a  further  peculiarity, 
in  that  the  adsorption  process  is  not  reversible.  This  was  thought  to 
be  due  to  the  conversion  of  the  protein  into  an  insoluble  form,  such  as 
takes  place  on  coagulation,  but  the  same  phenomenon  takes  place  when 
albumoses  are  adsorbed,  and  it  was  experimentally  shown  that  in  this 
case  the  presence  of  acetone  does  not  diminish  its  adsorbability 
by  charcoal.  The  conclusion  is  drawn  that  the  adsorption  of  proteins 
is  not  a  simple  mechanical  process,  but  depends  probably  on  the 
electrical  properties  of  the  surfaces.  S.  B.  S. 

Coefficient  of  Diffusion.  Basil  W.  Clack  {Phil.  Mag.,  1908, 
[vi],  16,  863 — 879). — The  author  has  endeavoured  to  elaborate  an 
accurate  method  of  measuring  the  diffusion  coefficients  of  dissolved 
salts,  and  to  determine  to  what  extent  diffusion  depends  on  concen- 
tration. 

The  solutions  under  investigation  were  enclosed  in  a  glass  bulb  into 
which  a  diffusion  tube  4  cm.  long  was  sealed  in  such  a  way  that  the 
end   projected    2  cm.  into  the  bulb.      The  bulb  was  suspended   in 
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distilled  water  beneath  the  pan  of  a  delicate  balance,  so  that  the  weight 
of  its  contents  could  be  measured  automatically  from  time  to  time. 
As  salt  diffused  out  of  the  bulb,  the  solutions  contracted,  and  water 
entered  to  make  up  for  this  contraction  at  nearly  constant  rates 
so  long  as  the  concentration  was  not  appreciably  diminished.  A 
steady  distribution  of  concentration  being  established  in  the  diffusion 
tube,  an  equation  could  be  deduced  connecting  the  rate  of  loss  of 
weight  of  the  bulb  with  the  coefficient  of  diffusion. 

The  results  obtained  are  held  to  show  that  the  method  is  capable  of 
yielding  accurate  values  when  certain  conditions  of  experiment  are 
observed.  The  following  diffusion  coefficients  at  0°  are  given : 
ICNOg  in  10%  solution  0844,  in  5%  solution  0'870;  KCl  in  20% 
solution  0-972,  in  10%  solution  0-954.  K.  J.  C. 

Osmosis  of  the  Alkali  Haloids.  Franz  Wiemers  {Ann.  Physik, 
1908,  [iv],  27,  1081— 1098).— Measurements  have  been  made  of  the 
relative  changes  in  concentration, which  take  place  in  solutions  of  the 
halogen  salts  of  the  alkali  metals  when  the  solutions  are  separated 
from  water  by  a  membrane  of  pig's  bladder.  The  data  are  used  to 
calculate  the  so-called  endosmotic  equivalent,  the  quantity  of  water 
which  in  a  given  time  replaces  unit  quantity  of  the  dissolved 
substance. 

The  endosmotic  equivalent  decreases  as  the  molecular  weight  of  the 
dissolved  haloid  salt  increases.  It  is  independent  of  the  temperature, 
although  the  absolute  magnitude  of  the  two  diffusion  currents 
increases  with  rise  of  temperature  in  consequence  of  the  greater 
velocity  of  the  molecules.  With  increasing  concentration  of  the 
solution,  the  diffusion  currents  increase  in  magnitude,  but  since  the 
flow  of  water  increases  more  rapidly  than  that  of  the  salt  solution, 
the  endosmotic  equivalent  is  greater  the  more  concentrated  the 
solution.  H.  M.  D. 

Osmotic  Pressures  of  Aqueous  Solutions  of  Calcium  Perro- 
cyanide.  I.  Concentrated  Solutions.  Earl  of  Berkeley, 
Ernald  G.  J.  Hartley,  and  C.  V,  Burton  {Phil.  Trans.,  1908, 
A,  209,  177 — 203). — Porter's  equation  taking  account  of  the  effect 
of  compressibility  of  solvent  and  solution  on  the  relation  of  osmotic 
to  vapour  pressures  (Abstr.,  1907,  ii,  743;  1908,  ii,  670),  can  be 
modified  and  applied  to  determinations  of  vapour  pressure  made  in 
air  at  atmospheric  pressure  instead  of  under  vacuum  conditions. 
Whilst  Porter's  equation  yields  results  differing  from  the  authors' 
experiments  by  2  or  3%,  the  modified  equation  is  in  close  agree- 
ment with  experiment^  The  authors  have  endeavoured  to  increase 
the  accuracy  of  their  vapour-pressure  determinations  in  order  to 
render  the  correction  for  compressibility  significant. 

Determinations  were  made  at  0°  of  osmotic  pressure,  vapour 
pressure,  and  compressibility  of  concentrated  solutions  of  calcium 
ferrocyanide.  The  purest  salt,  recrystallised  to  eliminate  potassium, 
consisted  of  yellow  crystals  containing  llH.^0. 

In  previous  measurements  of  vapour  pressure  by  the  bubbling 
method,  an  unexplained  loss  of  weight  occurred  in  the  whole  apparatus 
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as  well  as  in  the  pirticular  bulb  coDtaining  the  solution.  The 
.complete  elimination  of  rubber  tubing  from  the  apparatus  and  the 
substitution  of  mercury  seals,  although  an  advantage,  was  not  entirely 
.satisfactory,  because  a  ponderable  amount  of  mercury  now  volatilised. 
[Finally,  platinumiridium  connecting  tubes  with  ground-in  junctions 
•were  used  throughout,  and  no  appreciable  source  of  error  was  found 
jin  the  method  so  modified. 

Determinations  of  osmotic  pressure  were  carried  out  as  previously 
•described  (Abstr.,  1906,  ii,  599).  The  amount  of  calcium  ferrooyanide 
leaking  through  the  copper  ferrocyanide  membrane  was  found  to  be 
;practically  nil. 

A  special  form  of  piezometer  was  employed  for  compressibility 
determinations.  The  compressibility  tube  was  made  of  tfena  glass, 
the  compression  coefficient  of  which  has  been  determined  by  Straubel  to 
be  228  X  10"".  A  check  experiment  made  by  the  authors  gave  the 
value  223  x  10"^.  Possible  sources  of  error,  particularly  those  due 
to  temperature,  were  carefully  guarded  against. 

The  concordance  of  observed  osmotic  equilibrium  pressures,  and  those 
calculated  from  vapour  pressures  and  compressibilities  by  the  modified 
Porter's  equation,  is  held  to  indic.ite  a  satisfactory  agreement  between 
experiment  and  thermodynamic  reasoning.  R.  J.  C. 

Contact  Pyrogenetio  Oxidation  of  Hydrogen  and  Carbon 
Monoxide  by  Air.  E.  I.  Orloff  {J.  Euss.  Phya.  Ch«m.  Soc.,  1908, 
40,  1590 — 1595). — The  author  has  studied  the  oxidation  of  excess  of 
hydrogen  and  of  carbon  monoxide  by  air  in  presence  of  copper  or 
platinum  gauze  under  such  conditions  that  the  contact  material  is 
heated  by  the  oxidation  process.  The  results  are  given  in  detail,  and 
do  not  admit  of  condensation  (compare  following  abstract). 

T.  H.  P. 

General  Conditions  of  Contact  Oxidations  accompanied  by 
Auto-heating  of  the  Contact  Layer.  E.  I.  Orloff  (/.  Eu^s.  Fhys. 
Chem.  Soc,  1908,  40,  1596 — 1603.  Compare  preceding  abstract). — 
These  contact  oxidations  are  divided  into  two  classes  :  (I)  reversible 
reactions,  such  as  2H2  +  0.^  ZT  2H2O,  2SO2  +  O0  ::=:  2SO3,  and  4HCI  + 
O2  ^  2HoO  +  2CI2 ;  (II)  reactions  which  are  not  reversible  under 
the  experimental  conditions,  such  as  2C0  +  02  =  2C0.2  and  4NH3  +  SOg  = 
2N2  +  6H2O. 

Class  I. — In  this  case  the  velocity  of  flow  of  the  mixed  gases  is 
without  influence  on  the  magnitude  of  C^.GJC^-^,  which  has  the  con- 
stant value  0*55,  C  and  Cj  representing  the  initial  concentrations 
of  the  hydrogen  and  oxygen  respectively,  and  Cj^  the  concentration  of 
the  water  vapour.  In  contact  with  the  heated  layer  of  copper  or 
platinum  gauze,  the  gases  occupy  a  volume  F»i  greater  than  the 
volume  V  they  occupy  after  leaving  this  layer  and  cooling.  If  r  is 
the  ratio  of  the  initial  speed  to  the  mean  speed  of  the  gases,  and  K 
and  A'j  the  concentrations  of  the  hydrogen  and  oxygen  respectively  in 
the  final  gases,  {CKC^Ir^Z  =  {K-K^y.  Inserting  the  values  of  C^G^jr'^ 
and  K^.K^  given  by  the  four  experiments  previously  described  (see 
preceding  9,bstract),  the  quotient  VmlV  is  found  to  be  6,  6-87,  5*87; 
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and  6  "8.  If  t°  represents  the  fall  of  the  temperature  of  the  gases  on 
leaving  the  heated  contact  layer,  F,«/F=  273/(273  -t),  from  which  t°  = 
227°,  233°,  226°,  and  230°;  using  a  contact  layer  8—12  cm.  in  length, 
the  actual  difference  of  temperature  between  the  heated  and  unheated 
parts  was  found  to  be  approximately  230°. 

Class  II. — In  this  case,  not  only  the  concentrations,  but  also  the 
speed  with  which  the  mixed  gases  meet  the  contact  layer  is  of  import- 
ance, and  unless  the  velocity  of  flow  reaches  a  certain  value  in  each 
particular  case,  no  heating  of  the  contact  layer  takes  place.  For  the 
oxidation  of  carbon  monoxide  and  methyl  and  propyl  alcohols,  the  con- 
stant, C^CJV^  has  the  values  0-022— 0-021,  0-00103,  and  0000103 
respectively,  C  and  Cj  being  the  initial  volume  concentrations  of  the 
carbon  monoxide,  etc.,  and  of  the  oxygen  respectively,  and  V  the  mean 
velocity  of  the  gaseous  mixture.  From  the  equation  (C'^CJr^y  = 
(K^K-^y,  it  is  calculated  by  means  of  the  experimental  numbers 
obtained  (see  preceding  abstract)  that  ^/F=2-04,  2-21,  and  2*1.  It 
is  found  experimentally  that  the  ratio  of  the  absolute  temperature  of 
the  heated  portion  of  the  contact  layer  to  that  of  the  cool  portion, 
TJT^,  has  the  approximate  value  2,  from  which  it  is  deduced  that 
TjT^  =  XjY.  Replacing  X  and  Y  in  the  equation  given  above  by  T-y 
and  T^  respectively,  an  expression  is  obtained  showing  that  increase  of 
r,  decrease  of  F,  and  increase  of  TJT^,  all  cause  increase  of  the  reaction 
between  carbon  monoxide  and  oxygen.  With  methyl  and  propyl 
alcohols,  the  primary  oxidation  is  accompanied  by  decomposition  of  the 
alcohol  and  oxidation  of  the  decomposition  products,  whilst  with 
ammonia  part  of  the  nitrogen  originally  formed  is  oxidised  to  oxides 
of  nitrogen.  T.  H.  P. 

Polyiodides.  F.  Olivari  {Atti  R.  Accad.  Lincei,  1908,  [v],  17, 
ii,  584 — 590). — The  author  has  studied  the  influence  of  the  solvent  on 
the  relation  x/y  =  6  between  the  concentration  x  in  gram-mols.  of 
iodine  dissolved  and  the  concentration  of  an  insoluble  iodide  (KI) 
passing  into  solution  to  form  polyiodides  (KIgn+i). 

The  results  show  that  all  the  alcohols,  acids,  esters,  ketones,  cyano- 
and  nitro-derivatives,  on  which  iodine  has  no  chemical  action,  allow  of 
the  formation  of  polyiodides.  The  solubility  of  potassium  iodide  in 
presence  of  iodine  increases  approximately  with  the  dielectric  constant 
of  the  solvent. 

With  solvents  having  analogous  chemical  functions,  the  ratio  6,  and 
also  X,  increase,  and  consequently  the  absorption  of  potassium  iodide 
diminishes  with  increase  of  the  molecular  weight  of  the  solvent,  that 
is,  with  increase  of'  its  anomalising  power  and  with  decrease  of 
its  dielectric  constant. 

Comparison  of  the  results  obtained  with  solvents  having  different 
chemical  functions  shows  that  the  absorption  of  potassium  iodide 
depends  on  the  anomalising  property  as  well  as  on  the  dissociating 
power  of  the  solvent.  The  solvents  which  increase  the  ratio  0,  do  so  in 
the  following  order  :  acetic  acid  (9*7),  ethyl  acetate  (6*11),  ethyl  alcohol 
(258),  nitrobenzene  (36*4),  ethyl  bromide  (9),  hydrocarbons  (2),  the 
numbers  in  brackets  representing  the  respective  dielectric  constants. 
As  regards  anomalising  power,  the  series  COgH,  COgR,  OH,  NOg,  Br, 
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Me  is  in  very  good  agreement  with  the  series  given  by  Auwers 
(Abstr.,  1903,  ii,  268),  considering  that  these  groups  are  not  united  to 
the  8anie  radicle  in  the  solvents  investigated. 

With  different  iodides  and  the  same  solvent,  it  is  found  that  when 
the  solutions  of  iodine  are  dilute,  almost  identical  values  of  6  are 
given  by  the  iodides  of  any  one  group  of  the  periodic  system.  With 
concentrated  solutions,  however,  deviations  occur  in  a  definite  sense, 
which  seems  to  indicate  that  they  bear  a  relation  to  the  electropositive 
character  of  the  metal.  Diminution  of  the  latter  character  is  accom- 
panied by  a  diminution  in  the  absorption  of  the  iodide  by  a  nitro- 
benzene solution  of  iodine.  T.  H.  P. 

Kinetics  of  Alkylation.  Heinrich  Goldschmidt  (Zeitseh  Elek- 
trochem.,  1909,  16,  10 — 11). — The  experiments  of  Acree  and  his 
pupils  (Abstr.,  1908,  ii,  919)  do  not  prove  the  existence  of  tautomeric 
forms  in  solution,  as  they  are  equally  well  explained  by  the  supposition 
that  the  alky  I  halide  is  added  on  to  the  anion  of  the  salt  in  two 
different  ways,  the  two  complex  ions  yielding  the  0-  and  N-ethers 
re.spectively.  T.  E. 

Researches  on  the  Formation  of  Esters.  Heinrich  Gold- 
schmidt [with  M.  AsRiEL,  V.  KoRRN  Lund,  and  Olaf  Udby]  {Zeitseh. 
Elektrochevi.,  1909,  16,  4— 10).— Kailan  (Abstr.,  1908.  ii,  936)  finds 
that  the  rate  of  esterification  of  trichloroacetic  acid  without  a  catalyst 
is  not  in  agreement  with  the  theory  of  hydrogen  ion  catalysis.  The 
author  therefore  gives  a  resume  of  the  unpublished  results  which  he 
has  obtained  during  the  past  few  years.  The  rate  of  esterification  of 
tri-  and  di-chloroacetic  acids  is  increased  slightly  by  the  addition  of  a 
salt  of  the  acid,  that  of  formic  acid  is  much  diminished.  With 
di-  and  tri-chloroacetic  acids,  the  reaction  is  of  the  second  order ;  with 
formic  acid  the  second  order  constants  rapidly  diminish,  but  are 
constant  in  presence  of  a  formate  ;  the  aromatic  sulphinic  acids  give  a 
reaction  lying  between  the  first  and  second  orders.  Probably  in 
these  cases  the  hydrogen  ion  catalysis  is  of  secondary  importance, 
some  other  reaction  accounting  for  the  main  part  of  the  ester 
formation. 

The  esterification  of  formic  acid,  using  picric,  trichloroacetic,  tri- 
chlorobutyric,and  dichloroacetic  acids  as  catalysts,  was  studied  in  alcohol 
dried  with  calcium.  The  addition  of  the  piperidine  salt  of  the  acid 
diminishes  the  rate  of  change,  the  effect  being  larger  with  the  weaker 
acids.  The  catalytic  action  of  hydrogen  chloride  is  not  affected  by  the 
addition  of  a  chloride.  The  conductivity  of  the  alcoholic  solutions  of 
the  acids  was  also  measured,  and  the  catalytic  action  is  found  to  be 
almost  proportional  to  the  conductivity  of  the  solutions.  The  rates 
of  esterification  of  formic  acid  by  picric  acid  in  different  concen- 
trations are  also  nearly  proportional  to  the  conductivities  of  the 
solutions.  With  weaker  acids  the  agreement  was  not  so  good, 
possibly  the  non-dissociated  complex  of  catalytic  acid  and  alcohol 
reacts  slowly  with  the  acid  to  form  the  ester,  the  effect  being 
superposed  on  that  of  the  hydrogen  ion.  The  addition  of  water  to  a 
solution   of   hydrogen   chloride   in   absolute    alcohol    diminishes    its 
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conductivity  to  a  minimum ;  for  all  other  acids  the  conductivity 
increases  steadily.  It  follows  from  the  theory  of  hydrogen  ion 
catalysis  that  the  ratio  of  the  catalytic  accelerations  produced  by  two 
acids  must  be  independent  of  the  nature  of  the  acid  undergoing 
esterification.  The  ratio  of  the  rates  of  esterification  of  acetic  acid  in 
presence  of  hydrochloric  and  picric  acids  is  13'5  ;  for  propionic  acid  it 
is  13*1  ;  for  n-butyric  acid,tl3'l  ;  for  phenylacetic  acid,  13*8  ;  and  for 
phenylpropionic  acid,  13'0.  The  ratio  of  the  accelerations  of  hydro- 
chloric and  sulphosalicylic  acids  is  also  found  to  be  the  same  with 
five  acids. 

The  formation  of  isobutyl  and  methyl  esters  in  presence  of  hydro- 
chloric acid  is  studied.  The  equation  obtained  by  the  autlior  and 
TJdby  (Abstr.,  1907,  ii,  852)  applies  in  these  cases  as  well  as  in  that 
of  the  ethyl  esters.  The  rates  of  esterification  of  acetic  and  phenylacetic 
acids  are  determined  at  different  temperature?,  and  the  temperature- 
coefficients  found  to  be  the  same.  All  these  results  are  in  good 
agreement  with  the  theory  of  hydrogen  ion  catalysis  developed  by  the 
author  (Abstr.,  1907,  ii,  852).  The  self-esterification  of  an  acid, 
however,  appears  to  be  mainly  due  to  some  other  reaction.         T.  E. 

History  of  the  Discovery  of  the  Rules  of  the  so-called, 
"Steric  Hindrance."  Friedrich  Kehrmann  {Ber.,  1908,  41, 
4357 — 4358). — A  claim  for  priority  in  the  statement  of  the 
phenomanon  of  steric  hindrance.  The  author  foreshadowed  this  in 
1888  (Abstr.,  1889,  243),  and  called  attention  (inter  alia)  to  the 
difficulty  of  esterifying  o-substituted  carboxylic  acids  in  1890  (Abstr,, 
1890,  484),  whilst  V.  Meyer's  first  paper  on  this  subject  was 
published  in  1894  (Abstr.,  1894,  i,  243).  J.  C.  C 

Physico-chemical  Investigation  of  the  Reactions  between 
Egg-albumin  and  Acetic  Acid.  Ludwik  Zoja  (Zeitsch.  Chem. 
Ind.  Kolloide,  1908,  3,  249— 269).— On  the  addition  of  acetic  acid  to 
dialysed  egg-albumin,  the  viscosity  of  the  resulting  solution  increases 
with  time,  and  under  certain  circumstances  the  end  result  is  a  solid 
jelly.  The  process  of  gelatinisation  has  been  studied  by  measurements 
of  viscosity,  electrical  conductivity,  and  density.  The  variation  of  the 
viscosity  with  time  depends  very  much  on  the  concentration  of  the 
acetic  acid.  Below  3*22  mols.  per  litre,  the  viscosity  remains  constant ; 
with  increasing  acetic  acid  concentration  the  rate  of  alteration  of  the 
viscosity  with  time  increases,  attains  a  maximum  at  7*01  mols.  per 
litre,  and  then  decreases  as  the  acid  concentration  is  further  increased. 
On  the  other  hand,  the  electrical  conductivity  does  not  change  with 
time,  and  the  curves  which  represent  the  dependence  of  the  con- 
ductivity on  the  acetic  acid  concentration  are  closely  similar  to  the, 
corresponding  curves  for  acetic  acid- water  mixtures.  Both  curves 
exhibit  a  maximum  at  about  3*2  mols.  acid  per  litre. 

The  change  of  viscosity  with  time  is  supposed  to  be  due  to  an  action 
of  hydrogen  ions  on  the  particles  of  the  colloid.  In  agreement  with 
this,  it  is  found  that  the  rate  of  gelatinisation  is  greater  when  the 
acetic  acid  is  replaced  by  formic  acid,  and  less  when  replaced  by 
propionic  acid. 
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Obser\ratioDS  relating  to  the  influence  of  calcium  acetate  indicate 
that  the  reaction  is  catalytically  accelerated  by  calcium  ions.  The 
increase  in  viscosity  takes  place  more  rapidly  at  25"  than  at  higher 
or  lower  temperatures  when  the  other  conditions  are  maintained 
constant.  H.  M.  D. 

Hydration  in  Solution  as  the  cause  of  certain  Solubility 
Influences.  C.  S.  Hudson  {ZeAtsch.  Elektrochnn.,  1908,  14,  821 — 823  ; 
J,  Amer.  Cliem.  Soc,  1909,  31,  63 — 66). — The  solubility  of 
anhydrous  sodium  sulphate  in  water  is  diminished  by  the  addition  of 
carbamide,  whilst  that  of  Glauber's  salt  is  increased.  The  author 
supposes  that  the  solution  contains  molecules  of  the  anhydrous  salt 
and  molecules  of  the  hydrate  ;  in  presence  of  the  solid  anhydride,  the 
concentration  of  the  former  is  a,  that  of  the  latter  is  A.  The  total 
solubility  of  the  anhydrous  salt  is  therefore  8  =  a  +  h.  If  ;>  is  the 
vapour  pressiure  of  the  solution,  /«/«  =  const,  p'*.  The  addition  of  a 
foreign  substance  to  the  solution  diminishes  p,  and  therefore  diminishes 
h  also,  since  a  (in  presence  of  the  solid  anhydrous  salt)  is  constant. 
The  solubility  of  the  anhydrous  salt  is  therefore  diminished  by  the 
addition  of  a  foreign  sub.stance  to  the  solution.  Precisely  the  same 
argument  applied  to  the  hydrated  salt  shows  that  its  solubility  must 
be  increased.  T.  E. 

Theory  of  Colloidal  Solutions.  Luigi  Rolla  (Atti  R.  Accad. 
Lincei,  1908,  [vj,  17,  ii,  650 — 654). — The  author  has  cai*ried  out  a 
series  of  experiments  on  metallic  colloids  with  the  object  of  determin- 
ing the  charge  of  the  granules  and  the  I'elation  between  charge  and 
mass,  making  use  of  Stokes's  formula.  The  colloids  examined  were 
Bredig's  platinum  and  various  preparations  made  by  Zsigmondy's 
method. 

Using  a  P. Z).  of  13  volts  between  electrodes  1  cm.  apart,  the  time 
required  to  traverse  uniformly  a  path  of  0*125  mm.  was  found  to  be 
four  seconds  for  the  gold  granules,  and  4'3  seconds  for  those  of 
platinum.  The  mobility  or  velocity  for  a  field  of  1  volt  per  cm.  is 
hence  26-0  x  10~^  cms.  per  sec.  for  gold,  and  24*0  x  10"^  cms.  per  sec. 
for  platinum.  Burton's  measurements  (Abstr.,  1906,  ii,  275)  gave  the 
values  216  x  10~*  and  203  x  10"^  cms.  per  sec.  for  gold  and  platinum 
respectively.  Electric  transport  measurements  made  on  red,  violet, 
and  blue  colloidal  gold  solutions,  prepared  according  to  Zsigmondy's 
method  (Abstr.,  1898,  ii,  522),  show  that  the  method  of  preparation 
does  not  influence  the  nature  of  the  colloidal  metallic  solution  obtained, 
the  charge  of  the  granules  remaining  practically  constant. 

The  radii  of  the  gold  granules,  measured  by  means  of  a  haemato- 
meter,  were  found  to  be :  red  gold,  1*2  x  10~^  cms.  j  violet  gold, 
1-7  X  10-5  cms. ;  blue  gold,  20  x  lO'^  cms. 

If  the  granules  carrying  a  charge,  e,  move  in  an  electric  field  of 
intensity,  <^,  they  are  subjected  to  an  electric  force,  e<^,  and  their 
velocity  is  given  by  hf^i,  where  k  is  their  mobility.  Owing  to  the  very 
great  dilution  (0*00006  gram  of  gold  per  c.c),  the  internal  friction,  -q, 
will  be  sensibly  the  same  as  if  the  granules  moved  in  pure  water. 
According  to  Stokes's  law,  the  velocity  of  spheres  of  radius  r  xv^  a^ 
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medium  having  the  internal  friction  r],  under  the  influence  of  a  force 
f=  e(f>,  is  given  by  the  expression  :  v  =  6^/67777?',  and  since  v  =  A;<^, 
e  =  QTrrjkr.  The  experimental  determinations  give  the  value 
^  =  0-01782/(1 +a«).  The  charge  of  Bredig's  gold  granules  is  hence 
e=  12"19  X  10""^*' electrostatic  units,  the  values  for  the  other  colloids 
being:  Zsigmondy's  red  gold,  9-75  x  lO'io  ;  violet,  12-19  xlQ-"; 
bine,  16-2x10-";  Bredig's  colloidal  platinum,  11-32  x  IQ-i".  The 
charges  on  the  granules  are  hence  of  the  same  order  of  magnitude  as 
the  charges  carried  by  the  ions.  T.  H.  P. 

Behaviour  of  Colloidal  Suspensions  -with  Immiscible 
Solvents.  W.  Lash  Miller  and  R.  H.  McPherson  (J.  Physical 
Chem.,  1908,  12,  706 — 716). — The  experiments  were  undertaken  to 
ascertain  if  colloidal  suspensions  distribute  themselves  between  two 
immiscible  solvents  on  shaking.  No  such  distribution  was  observed 
in  the  case  of  two  liquids  ;  the  colloid  usually  coagulated  on  shaking 
(compare  Winkelblech,  Abstr.,  1907,  ii,  17). 

More  definite  results  were  obtained  with  ternary  systems  which 
form  two  layers  in  the  neighbourhood  of  the  "  plait  point "  (the  point 
at  which  the  layers  become  almost  identical  in  composition).  The 
binodal  curve,  tie-lines,  and  plait  point  have  been  determined 
directly  at  room  temperature  for  a  number  of  ternary  systems,  such 
as  water-chloroform-alcohol,  water-chloroform-acetone,  and  water- 
alcohol-ether,  by  a  simple  method.  No  distribution  was  observed 
with  colloidal  arsenious  sulphide  in  the  first  two  systems,  but  in  the 
latter  system  and  in  certain  other  systems,  distribution  was  observed 
in  the  neighbourhood  of  the  plait  point.  It  is,  however,  only  for 
relatively  clear  solutions  which  approach  true  solutions  in  character 
that  distribution  has  so  far  been  obtained.  G.  S. 

Has  the  Crystallising  Force  any  Influence  on  Properties  in 
the  Amorphous  Condition.  Latent  Heat  of  Vaporisation  of 
;9-Toluidine.  W.  A.  Kubbatoff  {J.  Russ.  Phys.  Chem.  Soc,  1908, 
40,  1487 — 1492). — The  latent  heat  of  vaporisation  of  o-toluidine, 
m.  p.  —  40°,  b.  p.  198°,  is  95-1,  and  Trouton's  constant,  21*6  (compare 
Luginin,  Abstr.,  1903,  ii,  7).  The  author's  measurements  of  the 
latent  heat  of  vaporisation  of  j»-toluidine,  m,  p.  45°,  b.  p.  199*5°,  give 
the  value  91-8,  Trouton's  constant  being  consequently  20-6,  the  normal 
value.  jo-Toluidine  is  hence  non- associated,  and  o-toluidine,  associated. 
The  author  regards  this  difference  as  due  to  the  difference  in  the 
crystallising  powers  of  the  two  compounds.  The  crystallising  power 
hence  seems  to 'be  a  molecular  force,  and  to  influence  the  properties  of 
the  compound  in  the  amorphous  condition. 

The  values  of  the  Ramsay -Shields  constant  are  different  for  the  two 
toluidines,  being  172  for  the  jo-compound  between  107°  and  210-6°, 
and  for  the  o-compound,  2-04  at  8-1— 108-4°  and  2-06  at  108'4— 208-5°. 

T.  H.  P. 

Forms  of  Matter.  II.  P.  P.  von  Wetmarn  [Zeitsch.  Chem.  Ind. 
Kolloide,  1908,  3,  282 — 304). — An  account  is  given  of  methods  which 
have  been  used  in  the  preparation  of  crystalline  substances  in  so-called 
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colloidal  amorphous  forms.  According  to  the  author's  theory 
(crystallisation  theory  of  colloids),  the  amorphous  condition  has  no 
real  existence  ;  "  amorphous  "  substances  represent  sponge-like  forma- 
tions consibting  of  extremely  minute  crystals.  In  a  large  number  of 
cases  it  has  been  tshown  that  crystalline  substances  can  be  obtained  in 
"colloidal"  form,  and,  conversely,  "colloidal"  substances  in  crystalline 
form,  by  suitable  variation  of  the  conditions  under  which  separation 
from  solution  takes  place. 

The  character  of  the  precipitate,  which  separates  from  a  solution  as 
the  result  of  a  chemical  change  (for  example,  the  double  decomposition 
of  two  salts),  depends  on  the  rate  of  formation  and  the  solubility  of  the 
solid  phase,  the  degree  of  association  of  the  components  of  the  solution 
which  react  to  form  the  insoluble  substance,  and  on  the  viscosity  of 
the  liquid  medium.  The  fact  that  the  rate  of  formation  of  the  solid  and 
the  association  of  the  components  of  the  solution  both  increase  when 
the  concentration  of  the  solution  increases,  enables  the  process  of 
crystallisation  to  be  regulated  by  varying  the  concentration  of  the 
solution.  Starting  out  from  solutions  just  saturated  with  respect  to 
the  slightly  soluble  substance,  and  progressively  increasing  the  con- 
centration of  the  reacting  solutions,  it  is  possible  to  distinguish  five 
concentration  intervals,  according  to  the  crystalline  character  of  the 
the  substance  which  separates  out. 

The  character  of  the  barium  sulphate  precipitate,  which  is  obtained 
on  mixing  differently  concentrated  solutions  of  barium  thiocyanate  and 
manganous  sulphate,  is  described  and  illustrated  by  photographs.  The 
following  I,  intervals  of  concenti-ation  are  distinguished.  Between 
^/20,000  and  ^\77000  no  precipitation  takes  place  even  when  the 
solution  is  left  for  years.  Between  iV/7000  and  iV/600  well-developed 
crystals  separate  out,  whilst  between  i\^/600  and  0*75iV  the  precipitate 
consists  of  star-shaped  and  needle-like  aggregates.  From  O'lbN  to  3iV, 
"  amorphous "  precipitates  are  obtained,  distinguishable  under  the 
microscope  as  spherical  granules,  whilst  between  ZN  and  1 N^ 
'*  amorphous "  precipitate,  separate  which  cannot  be  differentiated 
either  by  the  aid  of  the  microscope  or  the  ultra-microscope. 

It  is  shown  that  the  "  amorphous  "  forms  obtained  in  the  fourth  and 
fifth  concentration  intervals  are  actually  crystalline.  The  minuteness 
of  the  crystals  which  result  from  these  concentrated  solutions  is 
probably  due  for  the  most  part  to  the  very  high  velocity  of  formation. 

The  conditions  for  the  preparation  of  a  stable  suspension  of  barium 
sulphate  are  considered,  and  it  is  shown  that  such  a  stable  suspension 
can  be  obtained  by  mixing  alcoholic  solutions  {N'/bOO — iV/lO)  of 
barium  thiocyanate  and  cobalt  sulphate.  This  is  due  to  the  increase 
in  the  number  of  centres  of  crystallisation  consequent  upon  the 
diminished  solubility  of  the  barium  sulphate.  H.  M.  D. 

[Forms  of  Matter.]  Max  MCnden  {Zdtsch.  Chem.  Ind. 
Kolloide,  1908,  3,  304 — 305). — A  claim  of  priority  in  respect 
of  P.  P.  von  Weimarn's  paper  (preceding  abstract).  The  author 
points  out  that  he  has  previously  demonstrated  by  microscopic 
observations  that  all  forms  of  matter,  organic  and  inorganic,  are 
fundamentally  identical.  H.  M.  D. 
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[Forma  of  Matter.]  P.  P.  von  Weimarn  {Zeitsch.  Chem.  Tad. 
Kolloide,  1908,  3,  305). — In  reply  to  Miinden  (preceding  abstract) 
the  author  states  that  the  question  of  the  identity  of  living  and  dead 
matter  has  not  been  considered  by  him.  H.  M.  D. 

Conservation  of  Weight.  Constantin  Zengelis  {Zeitsch. 
physikal.  Cli^m.,  1909,  65,  341—358.  Compare  Abstr.,  1906,  ii,  831). 
— It  is  shown  by  a  number  of  different  methods  that  many  gases 
and  vapours  of  solids  can  pass  through  glass  even  at  the  ordinary 
temperature. 

In  one  set  of  experiments,  substances  such  as  stannic  sulphide  and 
iodic  acid,  were  supported  inside  a  glass  beaker  inverted  on  a  glass 
plate,  the  junction  between  plate  and  beaker  being  closed  by  paraffin. 
On  the  outside  of  the  beaker,  at  the  same  height  as  the  material 
inside,  a  piece  of  silver  foil  was  fixed,  and  the  whole  arrangement  was 
surrounded  by  a  large  inverted  beaker,  also  closed  air-tight  with 
paraffin.  After  some  days,  the  silver  foil  showed  evidence  of  the 
action  of  the  solid,  which  must  therefore  have  passed  in  the  form  of 
vapour  through  the  glass.  In  another  set  of  experiments,  chlorine, 
bromine,  and  iodine  were  sealed  up  in  separate  flasks  on  the  outside 
of  which  were  fixed  strips  of  silver  foil,  and  the  flasks  were  then 
enclosed  in  separate  air-tight  vessels.  The  silver  outside  the  chlorine 
vessel  showed  signs  of  attack  after  fifty  days,  that  of  the  bromine 
vessel  in  about  the  same  time,  but  in  the  case  of  iodine  there  was 
distinct  action  in  three  days.  The  effect  was  much  more  rapid  when 
the  outer  vessel  was  exhausted. 

The  rate  of  action  is  not  proportional  to  the  volatility  of  the 
substance,  and,  in  some  cases  at  least,  is  not  markedly  accelerated 
by  a  moderate  rise  of  temperature.  The  effect  is  the  more  rapid  the 
thinner  the  glass  walls. 

The  author  considers  that  Landolt's  experiments,  contrary  to  the 
latest  views  of  Landolt  himself  (Abstr.,  1908,  ii,  366),  afford  evidence 
of  a  real  loss  of  weight  in  certain  chemical  reactions,  and  that  the 
loss  of  weight  is  due  to  the  passage  of  vapours  through  the  glass  walls. 
The  fact  that  there  is  no  loss  of  weight  when  the  inner  surface  of  the 
vessel  is  coated  with  paraffin  (Landolt)  is  in  favour  of  this  view. 

G.  S. 

Are  the  Stoicheiometric  Laws  Intelligible  without  the 
A-tomic  Hypothesis?  Fkanz  Wald  {Chem.  Zeit.,  1908,  32, 
1249—1250,  1276—1279.  Compare  Abstr.,  1908,  ii,  367).— Polemical. 
A  further  reply  to  Kuhn  (Abstr.,  1908,  ii,  826).  W.  H.  G. 

Combining  Power  of  Metallic  Atoms  with  Atoms  of  the 
Same  Kind.  Leopold  RCgheimer  {Annalen,  1908,  364,  51 — 63). — 
In  a  previous  paper  (compare  Abstr.,  1905,  ii,  576),  the  author  has 
pointed  out  that  the  tendency  of  atoms  of  metals  to  link  together  is 
very  small  even  in  non-ionised  compounds ;  the  only  definite  exception 
is  tin  triethyl,  which,  according  to  Ladenburg,  has  the  formula 
Sn^Et^;  (from  vapour  density  determinations).  The  author  has  re- 
determined the  molecular  weight  of  this  compound  by  the  boiling-point 
method,  ethyl  ether  being  used  ass  solvent.     In  the  most  dilute  solution 
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the  value  found  is  not  much  greater  than  that  corresponding  with  the 
formula  SnEtg,  but  it  increases  nipidly  with  the  concentration,  so  that 
the  substance  shows  a  considerable  tendency  to  associate. 

The  remainder  of  the  paper  is  occupied  with  a  discussion  on  the 
nature  of  valency.  G.  S. 

Physical  and  Chemical  Properties  as  Functions  of  the 
Magnitude  of  the  Granules  (Number  of  Molecules  in  the 
Granule)  of  the  Solid  and  Liquid  Phases.  P.  P.  von  Wkimarn 
(/.  Iiu88.  Phys.  Chevi.  Soc.,  1908,  40,  1434— 1447).— The  author  gives 
a  resume  of  the  literature  on  this  subject,  and  hhows  that  some  of 
Pawloif's  conclusions  (Abstr.,  1908,  ii,  927)  are  in  entire  disagreement 
with  the  results  of  previous  investigators  (compare  also  Abstr.,  1908, 
ii,  90,  263,  1023).  T.  H.  P. 

Method  to  Avoid  Cracking  Vacuum  Vessels  whilst 
Manipulating  Liquid  Air.  Enricjuk  Uauseb  {Anal.  Fis.  Quim., 
1908,  6,  428 — 429). — A  tube  of  paper  rolled  several  times  on  itself  is 
introduced  into  the  mouth  of  the  vacuum  vessel  so  as  to  fit  it  closely 
and  to  pass  halfway  to  the  bottom  of  the  vessel  and  project  an  equal 
distance  outside.  The  liquid  air  can  then  be  poured  out  through  this 
tube  without  undergoing  violent  ebullition  in  the  neck  and  without 
risk  of  cracking  the  vacuum  vessel.  W.  A.  D. 
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Direct  Determination  of  the  Atomic  Weight  of  Chlorine 
with  reference  to  Oxygen.  Pjiilippe  A.  Guve  and  G.  Fluss 
(/.  Chim.  Phys.,  1908,  6,  732— 768).— The  atomic  weight  of  chlorine 
with  reference  to  oxygen  has  been  determined  by  the  complete 
analysis  of  uitrosyl  chloride,  NOCl. 

Nitrosyl  chloride  was  prepared  according  to  Tilden's  method  (Trans., 
1874,  27,  634)  by  distilling  a  mixture  of  perfectly  dry  nitrosulphonic 
acid  and  sodium  chloride,  and  purified  by  crystallisation  and,  finally, 
by  fractional  distillation.  It  has  m.  p.  61°  and  b.  p.  -  5'6°.  Contrary 
to  the  statement  of  Sudborough  (Trans.,  1891,  59,  655),  aluminium  is 
not  attacked  by  gaseous  nitrosyl  chloride  in  the  cold ;  above  500°, 
however,  interaction  takes  place,  with  formation  of  a  white  and 
a  yellow  substance,  the  former  being  aluminium  chloride.  Selenium 
and  sulphur  are  changed  to  the  lower  chlorides,  SoClg  and  SeoClj,  by  the 
action  of  gaseous  nitrosyl  chloride.  Silver  foil  does  not  completely 
decompose  the  gas,  but  the  latter  is  decomposed  quantitatively  by 
heating  with  finely-divided  silver  at  400 — 500°,  the  chlorine  being 
completely  retained  by  the  silver,  and  nitric  oxide  liberated. 

The  fact  last  mentioned  has  been  taken  advantage  of  for  the 
quantitative  analysis  of  the  gas ;  the  nitric  oxide  is  split  up  and  the 
oxygen  retained  by  heated  copper,  and  finally  the  nitrogen  is  retained 
by  heated  calcium.  The  precautions  taken  to  obtain  accurate  results 
are  fully  described. 

As  a  mean  of  five  experiments,  the  value  01  =  35*468  is  obtained 
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from  the  ratio  CI :  O,  and  CI  =  35-471  from  the  ratio  CI :  NO  (N  =  14  01). 
The  most  probable  value  is  Cl  =  35'466,  obtained  from  the  first  ratio, 
which  compares  with  the  value  CI  =  35-462  obtained  by  Edgar 
(H=  1-0076).  From  the  experiments,  the  value  N=  14*006  is 
obtained  for  the  atomic  weight  of  nitrogen,  in  good  agreement  with 
the  international  value. 

The  investigation  is  being  continued.  G.  S. 

The  Deacon  Process.  Kurt  Vogel  von  Falckenstein  (Zei^scA. 
physikal.  Chem.,  1909,  65,  371—379.  Compare  Abstr.,  1907,  ii,  19, 
538). — In  the  practical  working  of  the  Deacon  process,  40%  of 
hydrogen  chloride  and  60%  of  air  are  led  through  the  apparatus  heated 
at  430°.  Under  these  conditions,  70 — 71%  of  the  hydrogen  chloride 
introduced  is  converted  into  chlorine,  and  it  is  shown  theoretically 
that  this  mode  of  working  is  the  most  economical  under  ordinary  con- 
ditions. Much  better  yields  are  obtained,  however,  as  may  be 
anticipated  from  theoretical  considerations,  when  the  issuing  gas  is 
freed  from  water  by  passing  through  sulphuric  acid  and  then  passed 
through  a  second  Deacon  tube,  also  at  430°  ;  in  this  way  the  yield  is 

.raised  from  71%  to  83 — 85%,  and  by  repeating  the  process  a  third 
time,  to  87 — 89%,  only  slightly  less  than  the  theoretical  value.  This 
method  ought  to  prove  economical  on  the  technical  scale  ;  as  a  matter 
of  fact,  a  British  patent  embodying  the  suggested  improvement  has 
been  in  existence  since  1895.  G.  S. 

,  The  Active  Substance  of  Chlorates.  H.  Klopstock  {Chem. 
Zeit.,  1908,  33,  21). — A  sample  of  potassium  chlorate,  which  accord- 
ing to  the  usual  tests  contained  either  active  chlorine,  potassium 
chlorite,  or  an  obscure  oxychlorine  compound,  was  found  to  be  con- 
taminated with  potassium  bromate.  L.  de  K. 

Action  of  Heat  on  Iodic  Anhydride.  Marcel  Guiciiard 
{Compt.  rend.,  1908,  147,  1306— 1309  *).— As  a  preliminary  to  the 
determination  of  the  atomic  weight  of  iodine  with  direct  reference  to 
oxygen  by  analysis  of  iodic  anhydride,  the  effect  of  heat  on  the  latter 
has  been  investigated.  When  heated  above  300°,  iodine  and  oxygen 
are  given  off,  and  the  undecomposed  solid  becomes  brown.  It  is  now 
shown  that  the  brown  colour  is  due  to  traces  of  iodine,  which,  along 
with  oxygen,  is  retained  very  energetically  by  the  solid  ;  the  brown 
colour  is  not  modified  by  heating  for  some  hours  at  270°,  nor  by  treat- 
ing the  solid  with  carbon  disulphide,  benzene,  ether,  or  fuming  nitric 
acid.  The  only  substances  capable  of  removing  the  colour  are  those 
which  are  capable  of  dissolving  the  anhydride  and  combining  with  the 
iodine,  for  example,  an  aqueous  solution  of  potassium  hydroxide. 

G.  S. 

Production  of  Ozone  with  Rotating  Anodes.  Franz  Fischer 
and  Kurd  Bendixsohn  {Zeiisch.  anorg.  Chem.,  1909,  61,  13 — 39). — 
It  has  been  shown  previously  (Fischer  and  Massenez,  Abstr.,  1907, 
ii,  162)  that  the  best  yields  of  ozone  in  the  electrolysis  of  dilute 
sulphuric  acid  are  obtained  by  the  use  of  cooled  j^atinum  electrodes, 
the  surface  of  which  is  divided  into  narrow  strips  by  non-conducting 
material. 

•  and  Bull  Soc.  chim.,  1909,  [iv],  5,.  86—89. 
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Rotation  may  be  employed  instead  of  internal  cooling,  and  several 
forms  of  apparatus  are  described,  having  an  anode  rotating  about  a 
horizontal  axis.  The  anode  may  consist  of  thin  platinum  wires,  or  of 
platinum  foil  embeddel  in  glass,  the  edge  being  exposed  by  grinding, 
.so  that  the  anode  surface  is  a  line  only  O'l  mm.  in  breadth.  The  best 
form  is  a  thin  disk  of  foil,  the  edge  only  of  which  is  exposed.  Such  an 
anode  yields  oxygen  containing  23*4%  by  weight  of  ozone.  Unlike  the 
wire  electrode.«»,  the  yield  of  such  a  disk  is  not  improved  by  rotation, 
although  rotation  increases  the  life  of  the  platinum  by  removing  the 
warm  acid  from  its  surface.  The  greater  efficiency  is  due  only  to  the 
narrowness  of  the  anode  surface.  C.  H.  D. 

Ozone  Apparatus.  Gustav  MCller  {CUteni.  ZeU.,  1908,  32, 
1228). — A  modiHciition  of  Berthelot's  apparatus  for  submitting  a 
slow  current  of  oxygen  to  the  silent  electric  discharge  in  the  annular 
space  between  two  surfaces  of  an  electrolyte.  J.  V.  E. 

Hydrogen  Sulphide  Generator.    W.  Th.  Clous  {C'hem.  iVeekblad, 

1908,  5,  889). — The  generator  consists  of  two  tubulated  aspirators, 
connected  at  the  bottom  by  a  stopcock  and  at  the  top  by  a  tube  bent 
twice  at  right  angles.  In  the  acid  container,  this  tube  ends  just  below 
the  cork  ;  in  the  sulphide  container,  it  extends  to  the  bottom.  The  acid 
container  is  fitted  with  a  safety  tube  for  introducing  the  acid,  and  the 
sulphide  container  with  a  glass  stopcock  for  drawing  off  the  gas. 

A.  J.  W. 

Compounds  of  Sulphur  and  Chlorine.  Ernst  Beck.mann 
[with   F.   Junker  and  Theodor   Klopfer]   {Ztitsch.  physikal.   Cherti., 

1909,  65,  289— 337).— There  are  three  well-defined  chlorides  of 
sulphur.  Sulphur  monochloride,  S.^Cl.,,  is  a  yellow  liquid,  b.  p. 
137 — 138^,  m.  p.  -  75"  to  -76°.  It  has  very  little  tendency  to  give 
off  chlorine,  nor  has  it  much  tendency  to  unite  with  chlorine  at  the 
boiling  point  of  the  latter  even  in  the  preseuco  of  the  dichloride,  but 
combination  takes  place  at  higher  temperatures. 

Sulphur  dichloride,  SC1.„  is  a  dark  reddish  bi*own  liquid,  b.  p. 
59776O  mm.,  22°/110  mm.,  and  -  24:°/4:  mm.  It  undergoes  consider- 
able decomposition  when  distilled  at  atmospheric  pressure,  but  very 
little  at  lower  pressures.  It  begins  to  solidify  at  -  80°,  and  at  -  88° 
forms  a  tallow-like  solid,  orange-yellow  in  colour.  It  begins  to  fuse 
when  the  temperature  reaches  -  78°  ;     D^''  =  1*622. 

Sulphur  tetrachloride,  SCl^,  is  formed  immediately  when  chlorine 
and  sulphur  dichloride  are  brought  together  at  low  temperatures.  It 
is  separated  from  mixtures  of  the  composition  S :  401  to  S :  6C1  by  freezing 
out,  the  excess  of  chlorine  being  removed  by  centrifugal  action.  It 
solidifies  completely  at  -  70°,  but  only  fuses  completely  between  -  30° 
and  -  20°.  It  has  considerable  tendency  to  lose  chlorine,  and  at  room 
temperature  is  probably  to  a  great  extent  split  up  into  sulphur 
dichloride  and  chlorine.  The  fact  that  the  dichloride  and  tetrachloride 
do  not  fuse  at  the  temperature  of  solidification  is  ascribed  to  the 
formation  of  isomeric  or  polymerised  compounds. 

In  liquid  chlorine  at  its  boiling-point,  both  SgClg  and  SCl^  have  the 
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molecular  weights  corresponding  with  their  formulse,  and  the  formula 
SClg  has  also  been  confirmed  by  cryoscopic  determinations  in  xylene, /?- 
xylene,  ethylene  dibromide,  acetic  acid,  aud  bromine. 

The  freezing-point  constant  for  SoClg  is  53-6.  In  this  solvent 
sulphur  dichloride  dissolves  as  SClg,  sulphur  as  Sg,  but  the  tetra- 
chloride is  insoluble.  The  freezing-point  constant  for  sulphur  dioxide 
is  30-1.  ^  G.  S. 

Action  of  Sulphur  Chloride  (S2CI2)  on  Metalloids  and 
Metals.  Paul  Nicolardot  {Compt.  rend.,  1908,  147,  1304—1306. 
Compare  Abstr.,  1908,  ii,  1074). — Sulphur,  selenium,  white  and  even 
red  phosphorus  dissolve  in  sulphur  -chloride  in  the  cold  ;  in  the  latter 
case  rapid  effervescence  occurs.  Antimony  is  attacked  in  the  cold, 
arsenic  only  on  warming  to  50°,  and  then  only  slightly,  whilst  carbon, 
silicon,  and  boron  are  not  affected. 

The  majority  of  the  metals,  including  the  alkali  and  alkaline-earth 
metals,  are  not  affected  by  sulphur  chloride  even  at  136°.  Silver, 
copper,  and  zinc  are  only  slightly  affected,  but  tin,  aluminium  mer- 
cury, and  iron  are  attacked. 

The  action  of  sulphur  chloride  on  iron  has  been  studied  in  detail, 
the  proportion  of  the  products  being  determined  by  a  special  method 
of  analysis.  The  main  products  are  ferrous  chloride  and  sulphide,  in 
proportions  depending  on  the  conditions ;  practically  no  ferric  chloride 
is  formed.  G.  S. 

Hydrates  of  Selenic  Acid.  Robert  Kremann  and  F.  Hofmeier 
(Monatah.,  1908,  29,  1111— 1118).— With  the  object  of  ascertaining 
the  composition  of  the  hydrates  formed  by  selenic  acid,  the  authors 
have  determined  the  freezing  points  of  various  mixtures  of  selenic 
acid  and  water.     Only  two  hydrates  are  indicated  by  the  data : 

H2SeO„H20, 
melting  at  26°,  and  H2Se04,4H20,  melting  at  -51*7°.  The  eutectic 
data  are  recorded  :  HgSeO^  and  H2Se04,H20,  +  19°  and  91  5%  selenic 
acid  ;  H2Se04,H20  and  H2Se04,4H20,  -  56°  and  740%  selenic  acid  ; 
H2Se04,4H20  and  HgO,  -  83°  and  43*0%  selenic  acid.  Crystallisation 
of  the  tetra-hydrate  is  induced  by  the  addition  of  the  corresponding 
sulphuric  acid  hydrate,  indicating  that  these  are  isomorphous. 

H.  M.  D. 

Synthesis  of  Ammonia  by  means  of  Peat.  Hermann 
WoLTERECK  (Conipt.  rend.,  1908,  147,  1402— 1403).— The  results 
of  further  experiments  on  the  synthesis  of  ammonia  under  the 
catalytic  influence  of  peat  are  described  (compai'e  Abstr.,  1908,  ii, 
1 74).  After  passing  the  gases  over  50  grams  of  peat  at  450°  for 
four  hours,  the  ammonia  produced  amounts  to  26 — 3"1  per  100  of 
the  material  burned.  •  After  four  hours  the  percentage  of  nitrogen 
in  the  residue  is  greater  than  that  in  the  peat,  but  after  six  hours 
there  is  a  diminution  in  the  percentage  of  nitrogen  present.       G.  S 

Silicon    Hydrides.     Paul    Lebeau    {Coinpt.    rend.,    1909,    148j 
13_45.»     Compare  Moissan  and  Smiles,  Abstr.,  1902,  .ii,  318,  560). 
— A  large  volume  of  mixed  gases  has  been  obtained  by  the  action  of 
•  and  Bull.  Soc.  cJiivi.,  1909,  [iv],  6,  89—91. 
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hydrochloric  acid  on  magnesium  silicide.  The  first  fraction  yielded 
a  gaseous  product  and  a  colourless  liquid.  The  gas  was  again 
condensed,  and,  after  I'epeated  fractionation,  the  hydrides,  SiH^  and 
SijH^;,  were  obtained  pure.  The  latter  hydride  had  the  calculated 
density,  less  than  that  found  by  Moissan  and  Smiles,  who&e  preparation 
was  probably  contaminated  with  a  higher  hydride ;  practically  pure 
Si.,Hg  boils  about  -7°.  The  colourless  liquid  above-mentioned  explodes 
violently  in  contact  with  oxygen,  and  burns  with  a  bright  flame  ;  it 
is  unsrtturated,  and  the  probable  formula  is  SijH^.  The  spontaneous 
inflammability  of  the  hydrides,  SiH^  and  SijH,.,  is  probably  due  to 
the  one  last  mentioned.  Finally,  a  small  amount  of  solid  which  turned 
brown  in  air  was  observed  in  the  apparatus  ;  this  may  be  a  solid 
silicon  hydride.  G.  S. 

Products  of  the  Arc  and  Spark  Electric  Discharge  in 
Liquid  Argon.  II.  Bxperimenta  with  Hydrogen,  Titanium, 
Tin,  Lead,  Antimony,  and  Bismuth.  Franz  Fischek  and 
Georc  iLiovici  {Ber.,  19(i8,  41,  4449—4457.  Compare  Abstr.,  1908, 
ii,  1034). — Experiments  ure  described  with  tubes  fitted  with 
"outside"  electrodes,  which  show  that  argon  must  contain  at  least 
4%  of  air  before  the  spectrum  lines  duo  to  admixed  air  appear. 
Furthur  comparative  experiments  with  argon  (D  19"94)  under  30, 
0"3,  and  0'03  mm.  pressure  in  these  tubes  show  that  under  the 
higher  pressures  the  "  red  "  argon  spectrum  appears,  and  the  follow- 
ing lines,  not  observed  by  Travers,  have  been  measured  :  A  7600,  7465, 
7380,  7235,  7130.  At  0-03  mm.  the  red  spectrum  is  no  longer 
visible,  the  blue  appearing. 

Hydrogen,  argon,  and  mixtures  of  these  gases,  when  (subjected  to 
the  silent  electric  discharge  at  the  temperature  of  liquid  air, 
undergo  no  change  in  volume,  and  therefore  no  alteration  in  molecular 
condition. 

When  titanium,  tin,  lead,  antimony,  and  bismuth,  elements  from 
the  fourth  vertical  column  of  the  periodic  system,  are  used  as 
electrodes  in  the  arc  or  spark  discharge,  nitrides  in  small  quantities 
are  obtained,  which  liberate  nitrogen  when  heated  in  a  vacuum,  and 
give  ammonium  salts  when  treated  with  acids.  This  result  is  due 
to  air  introduced  into  the  apparatus ;  the  nitrogen,  when  removed 
by  sparking   with  oxygen,  left  not  a  trace  of  argon  behind. 

W.  E. 

Acid  Sulphates.  III.  Joh.  D'Ans  {Zeitsch.  anorg.  Chem.,  1909, 
61,  91—95.  Compare  Abstr.,  1906,  ii,  351;  1907,  ii,  459).— The 
solubility  of  sodium  sulphate  in  water  in  presence  of  varying  quantities 
of  sulphuric  acid  has  been  further  examined.  The  transformation 
temperature  of  Na2SO^,10H2O  into  Na^SO^  is  lowered  by  the  addition 
of  sulphuric  acid,  the  lowest  point  reached  being  16-67°±0  07°.  At 
this  temperature  the  three  solid  phases,  NagSO^.lOHgO — Na2S04 — 
Na3H(S04)2,H20,  are  in  equilibrium  with  the  solution.  The  transition 
point  of  NaHS04,H20  is  found  to  be  58'54°  ±  0-05°, a  temperature  which 
IS  recommended  as  a  thermometric  fixed  point.  The  isothermal  at 
25°  was  also  determined.  C.  H.  D. 
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Dissociation  of  Sodium  Hydrogen  Carbonate.  Soury  {Compt. 
rend.,  1908,  147,  1296— 1299).— The  phase  rule  indicates  that, 
in  order  that  there  may  be  a  definite  gas  pressure  over  sodium 
hydrogen  carbonate  at  a  definite  temperature,  four  phases  must  be 
present,  for  example,  vapour,  saturated  solution,  and  two  solid 
carbonates  in  contact  with  the  latter. 

Experiments  were  made  in  which  a  mixture  of  27"54  grams  of  sodium 
hydrogen  carbonate  and  .5 "4  grams  of  water  were  heated  at  100°  and 
the  pressure  measured  after  removal  of  the  carbon  dioxide  in  successive 
portions.  The  total  volume  of  carbon  dioxide  obtainable  from  the 
above  mixture  is  3660  c.c.  The  tension  of  the  carbonic  acid  decreases 
at  first  as  the  carbon  dioxide  is  progressively  removed,  but  there  are 
two  periods  of  constant  pressure:  (1)  from  the  removal  of  260  to 
1760  c.c.  of  the  dioxide  ;  (2)  from  2560  to  3210  c.c.  In  the  first  case, 
the  two  solid  phases  ai-e  the  hydrogen  carbonate  and  a  lower  carbonate 
of  the  composition  3Na20,4C02,5HoO  ;  at  the  second  period  of  constant 
pressure  the  solid  phases  are  in  all  probability  the  salt  last  mentioned 
and  the  normal  carbonate,  Na20,C02,HoO. 

The  dissociation  pressure  has  also  been  determined  at  different 
temperatures,  and  the  results  are  represented  graphically.  G.  S. 

Synthesis  of  Silver  Nitrate  and  Determination  of  the  Atomic 
Weight  of  Sulphur.  Gustave  D.  Hinrichs  {Chem.  Zentr.,  1908,  ii, 
1410;  from  Mon.  Sci.,  1908,  [iv],  22,  ii,  454— 460).— Stas'  synthesis 
of  silver  nitrate  and  Richard's  determination  of  the  atomic  weight  of 
sulphur  are  criticised  and  studied  in  the  light  of  the  author's  method 
(Abstr.,  1907,  ii,  945).  From  the  investigation  of  Stas  and  Marignac 
and  the  correct  placement  of  the  errors,  absolute  atomic  weights  have 
been  arrived  at  for  silver  at  108,  nitrogen  14,  and  for  oxygen  16. 
The  opinion  is  held  that  matter  is  simple,  and  chemical  elements  are 
combinations  of  simple  matter  having  commensurable  atomic  weights. 

J.  V.  E. 

Atomic  Weight  of  Silver.     Anatole  Leduc  (Compt.  rend.,  1908, 

147,  972 — 973). — An  adverse  criticism  of  a  recent  paper  by  Dubreuii 
(Abstr.,  1908,  ii,  1035).  G.  S. 

Atomic  Weight  of  Silver.  Louis  Dubreuil  {Compt.  rend., 
1908,  147,  1300—1302.  Compare  Abstr.,  1908,  ii,  1035).— Polemical 
against  Leduc  (previous  abstract).  G.  S. 

True  Atomic  Weight  of  Silver.  Gustave  D.  Hinrichs  {Compt. 
rend.,  1908,  147,  1302 — 1303.  Compare  previous  ab^tracts). — In 
connexion  with  a  recent  paper  by  Dubreuil  (Abstr.,  1908,  ii,  1035), 
the  author  has  given  up  his  recently  expressed  view  (Abstr.,  1908,  ii, 
573)  that  the  atomic  weight  of  silver  is  107*875,  and  returns  to  his 
earlier  opinion  that  it  is  exactly  108.  G.  S. 

Atomic  Weight  of  Silver.     Anatole  Leduc  {Compt.  rend.,  1909, 

148,  42 — 43). — Polemical  against  Dubreuil  and   Hinrichs  (compare 
previous  abstracts).  G.  S. 
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Warnerke's  Modification  of  the  Herschel  Effect  and  the 
Preparation  of  the  Substance  of  the  Latent  Image.  A.  P.  H, 
Trivki-li  (Zeitscli.  wise.  I'liotograph.  /'/totop/ii/sik.  Pliotochem.,  1908,  6, 
438 — 442). — The  film  of  an  Agfa  dinposibive  plate  was  renioved,  placed 
between  two  sheets  of  parciiment  pa{>er,  and  subjected  to  high  pressure 
by  beating  it  with  a  hammer  in  a  dark  room.  After  this  trfatment, 
the  tilm  was  found  to  be  more  easily  developed  than  before,  indicating 
that  the  a-silver  subhaloid  is  insensitive  to  pressure. 

On  the  basis  of  tliis  obseivation,  a  method  for  the  preparation  of 
the  a-subhaloid  has  been  devised.  Silver  io«lide,  precipitiited  by  an 
excess  of  potassium  iodide  and  heated  for  a  long  time  with  ammonia, 
is  mi.xed  with  a  saturated  solution  of  silver  nitrate  to  absorb  the  free 
halogen  and  pounded  in  a  mortar.  The  formation  of  the  subhaloid  is 
facilitated  by  heating  at  about  80°.  The  subhaloid  so  obtained  is 
leaf-green  in  colour  ;  the  corresponding  subbromide  is  a  little  lighter. 

H.  M.  D. 
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Old  and  New  Subbalides.  Ix)Tii.ar  Wohler  and  G.  Rodewald 
{Zeitsch.  anorg.  Chem.,  1SM)U,  61,  54 — 90.  Compare  Wbbler  and 
Kasarnowski,  Abstr.,  1906,  ii,  22). — The  evidence  for  and  against  the 
existence  of  subhalides  in  coloured  solid  halides  is  discussed,  and  it  is 
shown  that  this  explanation  of  the  colour  is  at  least  as  probable  as 
that  of  ultra-microscopic  pai  tides  of  metal.  The  present  research  is 
directed  to  the  isolation  and  recognition  of  certain  subhalides  as 
chemical  individunls. 

Silver  subfltioride,  Ag.,F,  is  prepared  in  a  pure  state  by  the  action  of 
silver  on  a  warm  solution  of  silver  fluoride,  forms  golden  crystals,  and 
is  quite  stable  in  dry  air.  It  is  insensitive  towards  even  direct  light, 
and  thus  differs  markedly  from  other  silver  halides.  A  pressure  of 
20,000  atmospheres  is  also  without  influence.  At  90°  the  solid  in  a 
dry  state,  or  in  contact  with  a  saturated  silver  fluoride  solution,  de- 
composes into  silver  fluoj  ide  and  silver.  The  heat  of  formation  of 
AgoF  is  26"3  Cal,  Its  formation  from  the  fluoride  is  not,  as  Guntz 
supposed  (Abstr.,  1890,  1055),  endothermic,  but  exothermic  (0-7  Cal.). 
Silver  fluoride  shows  a  great  increase  of  solubility  at  50°,  due 
probably  to  a  transition  from  the  hydrate,  AgF,2H20,  to  the  anhydrous 
salt. 

Calcium  subchloride,  observed  incidentally  by  Borchers  and 
Stockem  (Abstr.,  1903,  ii,  19),  can  only  be  prepared  by  heating  calcium 
with  dry  calcium  chloride  in  equivalent  proportions  in  steel  cylinders 
at  900 — 1000°  for  twenty-four  hours,  followed  by  rapid  quenching  in 
solid  carbon  dioxide  and  treatment  with  ethyl  iodide,  which  allows  of 
the  separation  of  the  subchloride  and  calcium  by  their  density.  The 
red  crystals  of  CaCl,  heated  to  810°  and  allowed  to  cool  slowly,  show 
decomposition  into  chloride  and  metal.  A  small  proportion  of  sub- 
chloride is  sufficient  to  give  a  red  colour  to  the  chloride.  The  pure 
crystals  have  D-O  2  08. 

Calcium  subiodide,  Cal,  prepared  by  heating  atomic  proportions  of 
calcium  and  iodine  in  a  steel  tube  at  800°,  quenching  rapidly,  and 
washing  the  mass  with  carbon  disulphide,  forms  brown  crystals,  and. 
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like  the  subchloride,   decomposes  if  cooled  slowly  from  800°,  yielding 
calcium  iodide  and  calcium. 

Calcium  subfiitoride,  CaF,  is  prepared  by  heating  calcium  with 
calcium  fluoride  above  1400°,  the  steel  tube  being  protected  by 
wrapping  in  platinum  foil  and  coating  with  basic  fire-clay.  The  pro- 
duct forms  orange  crystals,  D^*^  2'305,  and  is  much  less  readily  attarked 
by  moisture  than  the  subchloride  or  subiodide.  '  All  these  compounds 
are  stable  only  at  high  temperatures,  decomposing  into  metallic 
calcium  and  the  normal  halide  when  cooled  slowly.  C.  H.  D. 

Formation  of  Fulminating  Silver.  A.  Sieverts  {Zeitsch.  angew. 
Chem.,  1909,  22,  6 — 7). — A  warning  as  to  the  danger  incurred  in 
working  with  ammoniacal  silver  solutions.  Ten  grams  of  silver 
nitrate  were  converted  into  oxide  by  potassium  hydroxide,  and  the 
precipitate  was  digested  at  40°  with  45  c.c.  of  6 '7%  ammonia  for  ten 
minutes.  On  the  surface  of  the  liquid  a  white  crust  had  formed,  and 
a  heavy,  black  powder  w.as  noticed  at  the  bottom  of  the  utensil.  In 
order  to  facilitate  solution,  this  was  stirred  with  a  glass  rod,  when  a 
violent  explosion  took  place,  doing  much  damage,  and  seriously  wound- 
ing the  operator.     Even  clear  solutions  may  give  rise  to  explosions. 

L.  DE  K. 

Crystalline  Form  of  Calcium  Carbonate  Precipitated  from 
Concentrated  Solutions.  Emil  Hatschek  {Chem.  Zeit.,  1909,  33, 
49). — From  concentrated  solutions  of  calcium  chloride  and  with  various 
reagents,  it  is  found  that  at  all  temperatures  from  15°  to  the  boiling 
point  the  precipitate  consists  almost  exclusively  of  calcite.  At 
temperatures  below  15°,  the  carbonate  is  precipitated  in  granules, 
which,  even  when  kept  for  some  time  under  the  mother  liquor,  do 
not  become  crystalline.  L.  de  K. 

Experiments  Showing  the  Formation  of  Nitrides  of  Barium, 
Strontium,  Calcium,  and  Aluminium.  H.  Russell  Ellis  {Chem. 
News,  1909,  90,  4). — When  the  oxides  of  these  metals  are  mixed  with 
magnesium  powder  and  ignited  on  an  iron  tray,  the  magnesium 
replaces  the  other  metal,  which,  as  soon  as  it  is  set  free,  combines 
with  the  oxygen  and  nitrogen  of  the  air.  With  barium  oxide,  calcium 
oxide,  and  strontium  oxide,  the  product  obtained  was  quite  yellow,  and, 
when  moistened  with  water,  smelt  very  strongly  of  ammonia  ;  with 
aluminium  oxide,  the  product  was  black,  but  also  smelt  strongly  of 
ammonia  when  water  was  added.  The  presence  of  carbonate, 
hydroxide,  and  peroxide  with  the  oxides  of  the  alkaline-earth  metals 
increases  the  violence  of  the  reaction  and  hinders  nitride  formation. 
Calcium  oxide,  if  carbonate  is  present,  gives  neither  nitride,  carbide, 
nor  cyanide ;  barium  and  strontium  oxides  containing  appreciable 
quantities  of  carbonates  yield  nitride,  cyanide,  carbide,  and  possibly 
cyanamide.  Excess  of  magnesium  powder,  as  a  rule,  produces  a  larger 
yield  of  nitride,  but  never  more  than  that  which  could  be  produced 
from  the  metal  obtained  from  the  oxide.  The  conclusion  is  drawn  that 
the  nitride  produced  is  not  that  of  magnesium,  because  when  magnesium 
Fvirns  in  air,  either  alone  or  admixed  with  the  oxide  of  a  metal  not 
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forming  a  nitride,  less  than  1%  of  nitride  is  obtained.  Moreover, 
magnesium  nitride  readily  burns,  so  that  if  great  development  of  heat 
takes  place,  it  could  not  exist.  Estimations  of  nitrogen  contained  in 
the  product  from  igniting  the  following  mixtures  gave:  (BaO  +  Mg), 
24-4%  Ba^N.,;  (BaO  +  2Mg),  43-3%  BagNj;  (SrO  +  Mg),  33-7%  SrgN,; 
(SrO  +  2Mg),"'  53-8%  SrgN.,;  (CaO  +  AIg),  33-6%  CagNj ;  (CaO  + 
2Mg),  31-5%  CagN, ;  (AljOg'-f- 3Mg),  1M%  AIN.  J.  V.  E. 

Certain  Electrolytic  Borates.  Mabio  G.  Levi  and  S.  Castellani 
{Atti'  R.  Accad.  Lincei,  1908,  [vj,  17,  ii,  613— 617).— The  authors 
have  applied  the  electrolytic  method  formerly  employed  (Gaszetta, 
1907,  37,  ii,  562)  for  the  preparation  of  borates  of  sodium  to  those  of 
other  metals.  In  the  electrolytic  cell  employed,  the  metallic  salt 
solution  containing  the  platinum  anode  was  sepai'ated  by  a  diaphragm 
from  the  boric  acid  solution,  in  which  the  platinum  cathode  was 
placed. 

With  calcium,  strontium,  and  barium  salts,  the  crystalline  cathode 
•deposit  and  the  first  portions  of  the  white,  flocculent  material  pre- 
cipitated in  the  cathode  compartment  have  the  composition 

RO,B,0.,.4H20  (R  =  Ca,  Sr,  or  Ba). 
In  the  case  of  calcium  salts,  the  later  deposits  in  the  cathode  chamber 
consist  of  the  pyroborate,  CaB_j07,  but  with  strontium  and  barium 
«alts  these  deposits  have  indefinite  compositions,  as  also  do  the 
iprecipitates  obtiained  by  the  addition  of  alcohol  to  the  cathode  liquid. 
With  magnesium  salts,  the  cathode  deposit  seems  to  consist  of  the 
borate,  MgBjO^,  mixed  with  a  large  proportion  of  magnesium  oxide  ; 
.precipitation  of  the  cathode  solution  by  means  of  alcohol  yields  the 
borate,  3MgO,4B203. 

With  salts  of  copper,  cadmium,  mercury,  lead,  iron,  and  nickel,  no 
definite  borates  were  formed.  T.  H.  P. 

Magnesium-Silicon  Alloys.  Rudolf  Vogel  {Zeitsch.  anorg. 
€hem.,  1909,  61,  46 — 53). — Molten  alloys  of  magnesium  and  silicon 
readily  pass  through  magnesia  vessels,  and  strongly  attack  porcelain ; 
it  is  therefore  necessary  to  melt  them  in  carbon  tubes  in  an  atmos- 
phere of  hydrogen,  the  porcelain  tube  enclosing  the  thermocouple 
being  protected  with  a  layer  of  carbon. 

The  freezing-point  curve  falls  from  the  freezing  point  of  silicon  to 
a.  eutectic  point  at  950'^  and  42%  of  magnesium,  rises  to  a  maximum 
at  1102°  and  63*2%  Mg,  corresponding  with  the  compound  Mg.,Si, 
falls  to  a  second  eutectic  point  at  645°  and  96%  Mg,  and  again  rises 
to  the  freezing  point  of  magnesium.     Solid  solutions  are  not  formed. 

The  compound  Mg^Si  forms  glistening,  hard,  light  blue  crystals, 
slowly  attacked  by  concentrated  sulphuric  and  nitric  acids,  rapidly  by 
dilute  acids,  with  evolution  of  hydrogen.  Hydrochloric  acid  attacks 
it  violently,  with  evolution  of  silicon  hydride. 

The  microscopic  examination  of  the  alloys  confirms  t^e  above  con- 
clusions. C.  H.  D. 

Compounds  of  Magnesium  and  Sodium  Sulphates. 
A.  S.  Ginsberg   {Zeitsch  anorg.    C/tem.,   1909,  61,   122— 136).— The 
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determinations  of  the  freezing-point  diagrams  of  the  systems 
K2S04-MgS04  and  NajSO^-MgSO^  by  the  author  {Ber.  St.  Petersburg 
Poh/tech.  Inst.,  1906,  6)  have  been  confirmed  as  regards  the  first 
system  by  Nacken  (Abstr.,  1908,  ii,  692),  but  the  second  system  gave 
somewhat  different  results.  A  re-examination  of  mixtures  of  sodium 
and  magnesium  sulphates  has  shown  that  the  equilibrium  is  very 
complicated.  The  freezing-point  curve  has  a  eutectic  point  at  44*2 
mol.  %  MgS04  and  670°,  and  a  break  at  71-3  mol.  %  and  814°. 
a-Sodium  sulphate  forms  solid  solutions  containing  up  to  35*8  mol.  % 
MgSO^.  The  compound  Na2S04,3MgS04  melts  with  decomposition  at 
814°.  Magnesium  sulphate  does  not  form  solid  solutions.  The 
existence  of  two  other  compounds,  Na.2S04,MgS04  and 

3Na2S04,MgS04, 
formed  only  in  the  solid  state,  is  also  indicated.     These  compounds 
are   identical    with    anhydrous    blodite   and  vanthoffite   respectively, 
the  former  existing  in  a-,  ^-,  and  y-modifications.     Sodium  sulphate 
only  forms  two  modifications,  the  transition  point  being  at  232°. 

C.  H.  D. 

Gases  Occluded  in  a  Complex  Brass,  containing  Manganese, 
which  showed  Numerous  Flaws.  G.  Guillemin  and 
B.  Delachanal  {Compt.rend.,  1908,  147,  1309 — 1311).— The  specimen 
of  brass  in  question  contained  60*15%  of  copper,  34*76%  of  zinc, 
2-34%  of  manganese,  and  small  amounts  of  tin,  lead,  iron,  and 
aluminium,  and  was  full  of  small  holes  due  to  escaping  gas.  Fifty 
grams  of  it  were  heated  in  a  porcelain  tube  up  to  1000°  and  the  gas 
given  off,  which  amounted  to  3*5  times  the  volume  of  the  alloy, 
collected  and  analysed.  It  contained  79*1%  of  hydrogen,  3*9%  of 
methane,  8*9%  of  carbon  monoxide,  and  8'1%  of  carboii  dioxide. 

G.  S. 

Variations  in  the  Structure  of  Coinage  Bronze  during 
Working.  Federico  Giolitti  and  Ernesto  Pannain  (Atti  E.  Accad. 
Lincei,  1908,  [v],  17,  ii,  668 — 670). — The  authors  have  made  a 
metallographic  study  of  the  bronze  used  for  Italian  coinage,  which 
contains  3*82%  of  tin,  95*80%  of  copper,  and  0*38%  of  impurities 
(about  0*2%  of  lead).  The  polished  surfaces  of  the  specimens  were 
treated  repeatedly  with  hot  0*24%  nitric  acid,  each  such  treatment 
being  followed  by  gentle  polishing  with  chromic  oxide. 

The  cooled  ingots,  before  treatment,  conbist  of  solid  solutions,  a, 
of  heterogeneous  concentration,  among  which  are  scattered  crystals  of 
the  solid  solution,  /?.  According  to  the  equilibrium  diagrams  of 
alloys  of  copper  and  tin  (compare  Giolitti  and  Tavanti,  Abstr,,  1908, 
ii,  946),  bronze  containing  about  4%  of  tin  should  consist  entirely  of 
the  a-mixed  crystals,  whilst  in  reality  the  above  structure  is  nearer 
to  that  given  by  an  alloy  containing  more  than  8%  of  tin.  The 
presence  of  the  yS-crystals  is  explained  by  the  velocity  with  which  the 
alloy  cools.  This  velocity  is  not  sufficiently  slow  to  allow  the  first 
a-crystals,  rich  in  copper,  to  react  with  the  liquid,  which  becomes  less 
and  less  rich  in  copper,  and  is  in  equilibrium  with  the  crystals 
separating    at    continually    lowering    temperature,    so   as     to    give 
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homogeneous  mixed  crystals.  Nor  is  the  velocity  sufficiently  rapid  to 
prevent,  at  790°,  the  reiction  between  the  borders  of  the  mixed 
crystals,  rich  in  tin,  and  the  residual  liquid  giving  rise  to  the 
)8-mixed  crystals.  After  re-heUing  for  half  an-hour  at  about  800° 
and  tempering  in  cold  water,  the  heterogeneous  masses  of  a-crystals 
are  transformed  into  homogeneous  crystals  with  a  lamellar  structure, 
among  which  are  still  seen  the  /3-cr)stal8.  After  flattening  in  the 
cold,  both  the  a-  and  /^-crystals  are  elongated  in  the  direction  of  the 
flattening.  Subsequent  re-heating  and  tempering  are  accompanied  by 
the  appearance  of  a-crystals  having  a  rectilinear  outline,  these  and 
also  the  ^-crystals  being  elongated  by  further  flattening,  whilst 
successive  re-heating  and  tempering  bring 
back  the  former  crystalline  structure, 
which  undergoes  only  slight  deformation 
during  the  final  flattening.  It  is  note- 
worthy that  the  ^S-crystals,  formed  during 
the  initial  cooling  of  thu  alloy,  are  pre- 
served through  all  the  various  ireat- 
ments  to  wliich  the  ingot  is  subjected. 

T.  H.  P. 

New  Apparatus  for  the  Distilla- 
tion of  Mercury.  Johannes  Wetzei, 
{Chem.  Zeit.,  11)08,32,  1228).— Mercury 
to  be  purified  is  placed  in  a,  the  bent 
tube  c  is  placed  in  a  dish  containing 
pure  mercury,  and  b  is  connected  to  a 
water-pump.  By  this  means  mercury  is 
made  to  rise  in  both  inner  tube,  d,  and 
outer  tube,  e,  until  the  mercury  in  e 
entei's  the  bulbous  enlargement,  i,  and 
is  within  about  2  cms.  of  the  mouth  of 
tube  d.  Water  is  made  to  circulate 
through  the  condensing  head,  /*,  and  the 
mercury  in  t  is  heated  by  means  of  a 
gas  ring,  g.  After  about  thirty  minutes, 
b  is  closed,  and  mercury  vapour  con- 
densing on  the  cold  surface  of  h  drops 
on  to  a  float,  /.  When  sufficient  mercury 
has  collected  to  lift  the  float,  it  falls 
down  tube  d,  assisting  to  more  completely 
evacuate  the  distillation  bulb,  i.  By 
this  arrangement,  i  may  be  almost  com 
pletely  evacuated,  and  the  purified  mercury  obtained  at  c.  Mercury 
boils  at  155°  when  in  the  highest  vacuum,  so  that  if  the  apparatus 
described  is  made  of  Jena  glass,  there  is  little  risk  of  it  cracking. 
Indicative  of  the  rapidity  of  distillation,  it  is  mentioned  that  in 
ten  hours  nearly  23  kilos,  of  mercury  may  be  obtained,  showing 
a  great  increase  over  Kasten's  method,  generally  employed,  which 
gives  in  the  same  time  only  about  2|   kilos,  of  mercurj'. 

'  J.  V.  E. 
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Use  of  the  Colour  Tbermoscope,  III.  [Silver-Mercury 
Iodide.]  H.  Rebenstorff  {Cliem.  Zentr.,  1908,  ii,  1803  ;  from 
Zeitsch.  phys.-Chem.  Unter.,  1908,  21,  291 — 304.  Compare  Liidtke, 
ibid.,  10). — As  a  result  pf  many  physical  and  chemical  experiments,  it 
has  been  ascertained  that  a  liberation  of  heat  accompanies  the  trans- 
formation of  yellow  silver-mercury  iodide  at  45°  into  the  orange  form. 
Both  modifications  of  this  substance  are  found  to  exist  in  contact  with 
one  another  for  quite  a  considerable  time  at  33 — 45°.  J.  V.  E 

Distribution  of  Scandium.  Wladimir  I.  Vernadsky  {Bull.  Acad. 
Sci,  St.  Petersburg,  [vi],  1908,  1273—1274.  Compare  Eberhard, 
Abstr.,  1908,  ii,  862). — A  criticism  of  Eberhard's  conclusions  regard- 
ing the  mineralogical  distribution  and  formation  of  the  scandium 
compounds  found  in  the  crust  of  the  earth.  Z.  K. 

Aluminium.  Analysis  of  Aluminium  Powder.  Emile  Kohn- 
Abrest  {Compt.  rend.,  1908,  147,  1293— 1296).— The  proportion  of 
aluminium  in  commercial  aluminium  powder  has  been  e^tim^ited  by  its 
reducing  action  on  ferric  sulphate,  as  previously  described  (Abstr., 
1904,  ii,  844),  and  also  by  measurement  of  the  hydrogen  given  oil:  when 
a  known  weight  of  ic  is  treated  with  excess  of  iiydrochh)ric  acid.  From 
a  complete  analysis,  it  is  further  shown  that  the  specimen  contains 
55'93%  of  total  aluminium  as  well  as  iron,  silicon,  carbon,  nitrogen,  and 
2*29%  of  oxygen,  the  latter  being  obtained  by  difference.  From  the 
results  of  the  two  first  methods  of  estimation,  corrected  for  the  action 
of  the  impurities  on  the  reagents,  it  is  shown  that  the  specimen  con- 
tains 92*5%  of  aluminium  as  metal.  The  amount  of  oxide  present, 
deduced  from  this  observation,  is  5*72%,  in  excellent  agreement  with 
the  direct  determination.  It  is  not  certain  that  the  oxide  present 
is  AlgO,.  G.  S. 

Alum  [Correction].  Robert  Marc  (Zeitsch.  anorg.  Chem.,  1908, 
60,  459). — The  results  described  in  the  previous  paper  (this  vol.,  ii, 
47)  are  untrustworthy,  owing  to  the  fact,  wtiich  had  previously 
escaped  notice,  that  Merck's  alum  is  contaminated  with  rubidium  and 
caesium.  G.  S. 

Tbe  Decomposition  of  Felspar  by  Water.  W.  Funk  {Zeitsch. 
angew.  Chem.,  1909,  22,  145  — 146). — Finely-powdered  felspar  forms 
a  colloidal  suspension  with  water,  chemical  decomposition  taking  place 
at  the  same  time,  as  shown  by  the  alkaline  reaction  of  the  water.  The 
attack  on  coarser  particles  may  be  shown  by  staining  with  methylene- 
blue  and  washing,  when  only  the  partly  decomposed  outer  zone  of 
each  particle  is  found  to  be  stained.  Carbon  dioxide  hastens  the 
attack,  but  lessens  the  tendency  to  form  colloidal  suspensions.  Fused 
felspar  is  more   rapidly  attacked   then  the  natural   mineral. 

C.  H.  D. 

Variation  of  the  Composition  of  Colloids  formed  in  a 
Solution  of  Ferric  Chloride  according  to  the  Conditions  of 
Hydrolysis.  Leopold  Michel  {Gmnpt.  rend.,  1908,  147,  1288—1290. 
Compare    Malfitano   and  Michel,    Abstr.    1908,    ii,   1042).— Further 
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experiments  on  the  variation  iu  the  composition  of  the  colloidal 
particles  with  the  conditions  of  hydrolysis  of  fei'ric  chloride  are 
described.  The  proportion  of  chlorine  in  the  particles  is  usually 
greater  the  more  slowly  the  solutions  are  warmed  ;  it  is  the  smaller  the 
higher  the  temperature  employed  in  hydrolysis  and  the  less  concen- 
trated the  solution.  The  effect  of  the  addition  of  hydrochloric  acid  is 
to  diminish  both  the  quantity  of  colloid  formed  and  the  proportion  of 
chlorine  in  it.  G.  S. 


Hydrates  aad  Acid  Salts  of  Ferrous  Sulphate.  Frank  B. 
Kenkick  (/.  Phi/sical  C/ievi.,  1908,  12,  693 — 705). — The  composition 
of  a  number  of  ferrous  sulphates  and  their  range  of  existence  in  contact 
with  sulphuric  acid  solutions  at  room  temperature  have  been  deter- 
mined by  solubility  measurements  iu  the  usual  way,  and  the  results 
are  represunte<l  in  tables  and  diagrams.  The  composition  of  the  solid 
phases  could  not  be  obtained  directly,  owing  to  the  difficulty  of 
separating  them  from  the  liquid  phase,  but  this  has  been  effected  by 
a  combination  of  two  methods  of  indirect  analysis,  which  are  fully 
described. 

The  more  important  solid  phases  are  as  follows:  FeO.SOj.HoO, 
minute,  granular  crystals,  is  stable  in  contact  with  solutions  from 
S03,2- 1 8  6  H.^O  to  S0g,7  -93  HjO,  above  which  the  heptahydrate  is  formed. 
2FeO,3SOg,2H20  (composition  somewhat  doubtful)  forms  small, 
colourless,  hexitgooal  cry.st>ils,  and  is  stable  between  the  limits  of 
S03,l-637H20toS03,2186H.,O.  FeO,2S03,H20  occurs  in  well-formed 
crystals,  and  is  stable  in  contact  with  solutions  from  SOj,! "3421120 
to  S03.1'595H20.  FjO,4S03,3H20,  slender  needles,  is  stable  in  contact 
with  solutions  from  SO3.II22H2O  to  S03,1-342H20.  The  solubility 
of  all  the  compounds  in  the  liquid  phases  is  very  small,  the  tetra-  and 
hepta-hydrates  excepted.  G.  S. 


Action  of  Hydrogen  Peroxide  on  Metallic  Sulphides. 
J.  Ferker  y  Hernandez  {Aiial.  Fis.  Quhn.,  1908,  6,  476 — 484). — 
Precipitated  nickel  sulphide  decomposes  hydrogen  peroxide  solution 
(3%)  containing  a  trace  of  acid,  nickel  sulphate  being  formed ; 
hydrogen  peroxide  solution  rendered  alkaline  with  sodium  or  potassium 
hydroxide  does  not,  however,  change  nickel  sulphide.  Ammoniacal 
hydrogen  peroxide  rapidly  dissolves  nickel  sulphide,  giving  a  deep 
blue  solution  containing  a  complex  ion. 

Cobalt  sulphide  behaves  like  nickel  sulphide  with  hydrogen  per- 
oxide containing  a  trace  of  acid ;  in  presence  of  sodium  or  potassium 
hydroxide,  however,  it  is  oxidised  to  cobaltic  hydroxide. 

Ferrous  sulphide  is  oxidised  by  hydrogen  peroxide  (acid),  giving 
ferric  sulphate  or  products  formed  by  the  hydrolysis  of  the  latter. 
Manganese  sulphide  is,  under  similar  conditions,  converted  into  the 
sulphate,  but,  in  presence  of  alkalis,  manganese  hydroxide  and  sulphur 
are  formed.  Zinc  sulphide  is  oxidised  by  hydrogen  peroxide  con- 
taining a  trace  of  acid  to  zinc  sulphate ;  in  presence  of  alkali,  soluble 
zincoxides  are  formed.  W.  A.  D. 
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Borotungstic  Acids.  Hippolyte  Copaux  {Compt.  rend.,  1908^ 
147,  973—976.  Compare  Klein,  Abstr.,  1883,  23,  786;  1884,  559, 
1266). — Two  complex  borotungstic  acids  have  been  prepared  as  follows. 
To  one  part  of  normal  sodium  tungstate  and  1  "5  parts  of  boric  acid 
sufficient  water  is  added  to  form  a  clear  solution  at  the  boiling  point. 
After  some  time  a  precipitate  separates.  The  mother  liquors  are  con- 
centrated, more  boric  acid  added,  a  further  precipitate  is  rejected,  and 
to  the  mother  liquors,  which  now  contain  complex  borotungstic  acids, 
ether  and  2  to  3  volumes  of  sulphuric  acid  are  added  and  the  mixture 
shaken.  'J'he  resulting  oil  is  decomposed  by  cold  water,  and  on  evapora- 
tion in  a  vacuum  the  complex  acid,  B.2O3,28W03,6H20  + 56H2O 
separates  in  hexagonal  crystals.  From  the  same  solution  the  other 
acid  is  obtained  as  the  insoluble  barium  salt  by  adding  barium  carbon- 
ate ;  the  barium  salt  is  decomposed  by  sulphuric  acid,  and  the  acid 
BoOg,24W03,5H20  + 6IH2O  obtained  in  octahedral  crystals  by 
evaporation. 

The  acid  occurring  in  hexagonal  crystals  is  hexabasic,  and  not  very 
stable  ;  the  other  acid  is  more  stable,  and  is  isomeric  with  silicotungstic 
acid,  Si2O4,24WO3,4H20  +  62H20,  although  the  formula  do  not 
correspond,  and  the  boiotungstic  acid,  unlike  the  latter,  is  pentabasic^ 

G.  S. 

Preparation  of  Urano-uranic  Oxide  and  a  Standard  ot 
Radioactivity.  Herbert  N.  McCoy  and  George  C.  Ashman 
{Amer.  J.  Sci.,  1908,  [iv],  26,  521 — 530). — Pure  urano-uranic  oxide, 
UgOg,  can  readily  be  prepared  by  heating  any  higher  or  lower  oxide 
of  uranium  for  some  time  in  air  at  700°. 

Uniform  films  of  the  oxide,  7  cms.  in  diameter  and  weighing  0'6  to 
0*8  gram,  have  been  prepared  in  flat,  circular  tin  dishes  or  copper 
plates  as  previously  described  (McCoy  and  Ross,  Abstr.,  1908,  ii,  80) ;, 
the' thickness  of  the  film  is  such  that  the  a-ray- activity  is  definite  and 
constant,  and  the  films  are  therefore  suitable  standards  of  radio- 
activity. 

The  a-ray  saturation  current  for  such  a  standard  film  is  5*79  x  10"^^ 
amp.  per  cm.^  ;  from  this  result  it  is  calculated  that  the  total  a-ray 
ionisation  current  of  1  gram  of  uranium  is  4*61  x  lO^^**  amperes. 

G.  S. 

Molecular  Weight  of  Uranium  Tetrachloride  in  Boiling 
Bismuth  Chloride  Solution.  Leopold  Rugheimek  and  L.  Gonder 
{Annalen,  1908,  364,  45 — 50). — The  molecular  weight  of  uranium 
tetrachloride  in  boiling  bismuth  chloride  solution,  as  determined  by 
the  special  method  already  described,  is  373,  as  compared  with  the 
calculated  value,  3803,  for  the  formula  VC\^.  G.  S. 

Reduction  of  Uranyl  Chloride.  William  Qi^chsner  de 
CONINCK  {Compt.  rend.,  1908,  147,  1477— 1478).— The  author  has 
made  experiments  to  ascertain  whether  the  reduction  of  uranyl 
chloride  by  hydrogen  at  a  red  heat  can  be  used  as  a  method  for  the 
determination  of  the  atomic  weight  of  chlorine.  The  results  are  not 
sufficiently  concordant  for  the  purpose.  H.  M.  D 
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Alloys  of  Silicon  with  Tin,  Lead,  and  Thallium,  S.  Tamaru 
{Zeitsch.  anorg.  Chem.,  1909,  61,  40 — 45).— Liquid  silicon  and  tin  are 
iniscible  in  all  proportions,  and,  on  cojling,  pure  silicon  separates,  the 
eutectic  being  practically  pure  tin.  The  freezing-point  curve  falls 
very  slowly  until  about  80%  Sn  is  reached,  and  then  very  i-apidly. 

Silicon  is  not  miscible  to  an  appreciable  extent  with  either  lead  or 
thallium  in  the  liquid  state.  C.  H,  D. 

Preparation  of  Chloride  of  Thorium.  Camille  Matignon 
{Cowpt.  rend.,  1908,  147,  1292— 129.3  *).— The  author  considers  that 
the  use  of  a  mixture  of  chlorine  and  hulj-hur  chloride  (SXlo)  as  a 
reagent  for  the  preparation  of  anhydrous  chlorides,  such  as  that  of 
thoi'iuni,  from  the  corresponding  oxides,  already  recommended  (A.bstr., 
1904,  ii,  340)  is  preferable  to  the  employment  of  carbonyl  chloride, 
recently  used  by  Chauvenet  (this  vol.,  ii,  53). 

The  value  +  538  Cal.  has  been  obtained  for  the  heat  of  solution  of 
thorium  chloride  (I  mol.  in  2700  mols.  of  water)  at  18°,  as  compared 
with  4-56'75  Cal.  obtained  by  Chauvenet  {loc.  cit.).  G.  S. 

Spitting  of  the  Acid  Vanadates  of  Univalent  Metals. 
WiLHEi.M  Prandtl  and  Hans  Muu.schiiau8ER  {Zeitsch.  anorg.  Chem., 
1908,  60,  441— 445).— In  a  previous  paper  (Abstr.,  1908,  ii,  46)  the 
composition  of  the  vauadylvanadates,  x'Si..f),{)j  -  zY^oOt^^zYSi^,  present 
in  the  solid  state  after  the  evolution  of  oxygen  from  certain  alkali 
acid  vanadates  on  solidification  was  determined,  and  it  was  shown 
that  the  volume  of  oxygen  given  off  from  the  potassium  and  lithium 
vanadates  was  less  than  the  calculated  amounts,  a  result  ascribed  to  the 
incompleteness  of  the  respective  reactions.  To  test  this  view,  the 
vanadyl  vanadates  in  question  have  been  repeatedly  fused  and  allowed 
to  resolidify  in  an  atmosphere  free  from  oxygen.  After  50  fusions, 
the  amount  of  oxygen  given  off  from  the  potassium  compound  corre- 
sponds with  the  formula  for  this  compoun<l  previously  given,  but  even 
after  100  fusions  the  oxygen  obtained  from  the  lithium  compound  is 
less  than  that  corresponding  with  the  composition  previously  given, 
AlA<f),Y ^^,1Y .^Or^,  and  ir,  must  therefore  be  assumed  that  the  compound 
present  has  the  formula  GLijOjVoO^.llVjOj.  G.  S. 

Action  of  Antimony  Trichloride  on  Nickel :  Formation  of 
NiSb.  Emile  Vigouroux  {Conipt.  rend.,  1908,  147,  976—978.  Com- 
pare Lossen,  Abstr.,  1906,  ii,  361). — When  nickel  is  heated  in  a  tube 
at  800'^  and  antimony  trichloride  passed  over  it,  a  vigorous  reaction 
takes  place,  and  nickel  chloride  and  nickel  antimonide  are  formed. 
The  former  is  removed  by  treatment  with  water,  and  the  heating 
in  antimony  trichloride  repeated,  until  finally  only  the  antimouiiie, 
NiSb,  remains  as  a  crystalline  powder.  When  the  heating  is  carried  out 
at  higher  temperatures,  the  residues  become  progressively  poorer  in 
antimony. 

The  compound  NiSb  has  also  been  prepared  by  direct  combination 
of  the  elements. 

Nickel  antimonide,  NiSb,  occurs  in  lustrous,  reddish-violet  crystals, 
which  are  non-magnetic  and  have  D'*  =  7-70.  It  fuses  at  1100°  and 
*  and  Bull.  Soc.  chim.,  1909,  [iv],  5,  92—93. 
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decomposes  at  1400°.  It  is  vigorously  acted  on  by  chlorine  and  by 
oxygen  when  heated  to  dull  redness.  It  is  not  affected  by  concen- 
trated hydrochloric  acid,  but  is  decomposed  by  warm  concentrated 
sulphuric  acid  and  by  warm  nitric  acid.  It  is  scarcely  affected  even 
by  fused  alkalis.  G.  S. 

Bismuthous  Compounds.  III.  Walter  Herz  {Zeitach.  anorg. 
Chtm.,  1909,  61,  119 — 121). — The  freezing-point  determinations 
of  Eggink  (Abstr.,  1908,  ii,  1043)  indicate  the  existence  of  BiCl  and 
BiBr  only,  and  are  thus  in  disagreement  with  the  results  of  Herz  and 
Guttmann  (Abstr.,  1908,  ii,  199),  which  showed  maxima  corresponding 
with  the  formulae  BiClg  and  BiBr^.  Both  series  of  experiments  gave 
concordant  figures,  and  the  cause  of  the  difference  is  unexplained. 

C.  H.  D. 

Dichloropalladous  Acid.  Italo  Bellucci  and  Pietro  de 
Cesaris  {Gazzetta,  1908,  38,  ii,  602—614). — The  addition  of  a  silver 
salt  to  an  aqueous  solution  of  palladous  chloride  results  in  the 
precipitation,  not  of  silver  chloride,  but  of  a  compound  corresponding 
with  the  formula  PdCl2(0H*Ag).,.  The  conclusion  is  hence  drawn 
that  the  aqueous  palladous  chloride  solution  contains  an  acid,  termed 

dichloropalladous  acid,   dissociated   thus:    PdCl2<^    _  -^2H"*".        The 

silver  salt,  and  also  the  lead  and  thallium  salts,  of  dichloropalladous 
acids  are  obtained  as  amorphous  precipitates  having  the  formulae 
[PdCl2(OH)2]Ag2,  [PdCl2(OH)2]Pb,Pb(OH)2,  and  [PdCl2(Oll)2]Tl, 
respectively.  The  silver  salt  is  hydrolysed  slowly  by  hot  water,  and 
the  other  two  salts  more  rapidly.  T.  H.  P. 

Pulverisation  [Volatilisation]  of  Iridium  in  "Water  Vapour 
and  Carbon  Dioxide.  Experiments  to  Determine  the  Density 
of  Carbon  Dioxide  by  the  Method  of  Diffusion.  Friedrich 
Emich  {Monatsh.,  1908,  29,  1077— 1085).— The  author's  attempts  to 
measure  the  dissociation  of  carbon  dioxide  at  high  temperatures  by 
observing  the  rate  of  diffusion  of  the  gas  through  an  aperture  in  an 
iridium  tube  have  not  been  successful,  because  of  the  change  in  the 
aperture  consequent  on  pulverisation  of  the  metal. 

The  rate  of  pulverisation  of  electrically-heated  strips  of  iridium  in 
water  vapour  and  carbon  dioxide  has  been  determined  at  a  series  of 
temperatures  and  under  different  gas  pressures.  The  velocity  of  the 
process,  which  is  supposed  to  be  due  to  the  formation  of  a  volatile 
oxide,  IrO^,  increases  rapidly  with  the  temperature.  In  the  case  of 
water  vapour  the  velocity  increases  when  the  pressure  is  reduced  from 
1  to  0"1  atmosphere.  On  the  other  hand,  for  carbon  dioxide  the 
velocity  increases  when  the  pressure  is  reduced  to  0*5  or  0*25 
atmosphere,  and  then  increases  on  further  reduction  of  the  pressure. 

At  1900^^  the  rate  of  pulverisation  in  carbon  dioxide  is  almost  twice 
as  large  as  in  water  vapour,  whilst  at  2100°  very  little  difference  can 
be  observed.  This  is  said  to  be  in  agreement  with  the  data  relative 
to  the  dissociation  of  the  two  gases.  H.  M.  D. 
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Complex  Iridium  Compounds.  Alfred  Werner  and  O.  db 
Vries  {Annahn,  1908,  364,  77 — 127). — The  preparation  and  proper- 
ties of  a  number  ot"  iridium  compounds,  mainly  chloronitrito-,  ammino- 
nitrito-,  and  chloroammino-compounds,  are  described. 

Sodium  iridiotetranitritodichloride,\\rC\J^O^^^&^,'2'Q.S)  (8alti4),one 
of  the  palts  intermediate  between  [IrUl^JMj  and  [Ir(N02)fi]M3,  examples 
of  wliich  are  already  known,  has  been  prepared  as  follows  :  5  grams 
of  sodium  iridichloride,  Na^IrCl^.eHoO,  are  heated  at  80 — 90°  with 
80  CO.  of  water,  40  grams  of  sodium  nitrite  added  gradually,  and 
the  solution  warmed  until  it  becomes  yellowish-red  and  transparent. 
After  a  time,  a  salt,  A,  separates  in  well-formed,  orange  crystals, 
solubility  1  in  0*87  parts  of  water  at  25°.  From  the  mother  liquors 
other  products  have  been  obtained,  but  not  yet  fully  investigated.  Salt 
A,  in  smaller  yield,  is  also  obtained  by  the  action  of  sodium  nitrite  on 
ammonium  iridichloride.  Salt  A  has  been  obtained  in  the  anhydrous 
form  by  crystallisation  from  dilute  alcohol  ;  it  occurs  in  small,  pale 
yellow  crystals.  The  corresponding  potassium  salt,  [IrClo(N02)4]K3, 
is  obtained  by  repeated  crystallisation  from  solutions  containing  salt 
A  and  excess  of  potassium  nitrate ;  it  forms  small,  light  yellow 
crystals,  and  is  less  soluble  than  the  sodium  salt.  By  double  decom- 
position between  salt  A  and  ammonium  chloride,  a  yellow,  crystalline 
precipitate  was  obtained,  which  has  not  been  fully  investigated  ;  it  is 
not  the  corresponding  ammonium  salt.  The  lead  salt,  in  an  impure 
form,  was  also  obtained  by  double  decomposition. 

Nitritoamminiridium  Co^npounda. — Trinitintotriamminiridium, 
Ir[(NO.,)3(NH3)3], 
is  obtained  in  thin,  lustrous,  colourless  scales  by  heating  1  gram  of 
salt  A  with  4  c.c.  of  27%  ammonia  for  eighteen  hours  in  a  sealed 
tube  at  135 — 140°  ;  the  solution  is  evaporated,  and  the  salt  crystallised 
repeatedly.  It  is  only  freed  from  chloride  with  great  difficulty,  most 
satisfactorily  by  boiling  with  sodium  nitrite.  It  is  not  affected  by 
boiling  hydrochloric  acid  (1  :  1),  sulphuric  acid  (1  :  5),  or  concentrated 
nitric  acid,  but  is  decomposed  when  heated  with  concentrated  sulphuric 
acid  to  85°.  One  part  of  the  compound  dissolves  in  2570  parts  of 
water  at  25°  ;  the  aqueous  solution  is  practically  a  non-conductor. 

DinitritotetramminiHdium  chloride,  [Ir(N02)2(NH3)4]Cl,  is  obtained 
by  heating  5  grams  of  salt  A  with  20  c.c.  of  27%  ammonia 
for  eighteen  hours  at  170^,  and  evaporating  the  produce  on  a  water- 
bath.  The  leaflets  which  first  separate  are  contaminated  with  nitrite, 
and  the  salt  is  obtained  pure  by  dissolving  in  water  and  crystallising 
repeatedly  in  the  pres^ence  of  hydrochloric  acid  ;  solubility  1  in  16'8  parts 
of  water  at  55°.  Its  behaviour  towards  the  mineral  acids  is,  in  most 
cases,  similar  to  that  of  tbe  salt  last  mentioned.  The  following  com- 
pounds are  prepared  from  the  chloride  by  double  decomposition, 
generally  with  alkali  salts.  The  bromide,  [Ir(NOo)o(NH3)4]Br,HoO, 
occurs  in  colourless  rods  or  prisms  ;  the  anhydrous  bromide,  obtained 
by  recrystallisation  in  the  presence  of  hydrobromic  acid,  in  colourless 
prisms.  The  iodide  occurs  in  colourless  leaflets,  crystals,  or  prisms ; 
the  sulphate,  [lr(NOo).2(NH3)J._,SO^,iH.30,  in  prisms  or  needles,  which 
become  anhydrous  on  heating  to  120°.  The  solubility  is  about  1 
in  400  of  water  at  room  temperature. 


152  ABSTRACTS  OF   CHEMICAL   PAPERS. 

Nitritopentammhiiridium  chloride,  \lvlsOJ^^^^C\,^,  can  also  be 
obtained  by  the  action  of  ammonia  on  salt  A,  but  in  better  yield  by 
the  action  of  silver  nitrite  on  the  aquopentammine  chloride  (compare 
Palmaer,  Abstr.,  1896,  ii,  179;  1897,  ii,  44)  ;  it  forms  small,  colourless 
crystals,  readily  soluble  in  water.  It  is  scarcely  affected  by  boiling 
with  nitric  acid  or  aqua  regia,  or  by  moderately  strong  hydrochloric 
acid.  The  iodide  and  the  sulphate  are  both  anhydrous,  and  form 
colourless  needles.     Acid  nitritopentamviiniridium  sulphate, 

_  [{IrN02(NH3)-}SOj„3H2SO„ 
obtained  by  the  action  of  concentrated  sulphuric  acid  on  the  chloride, 
forms  colourles'*.  transparent  needles.     The  nitrite,  obtained  by  inter- 
action of  the  chloride  and  silver  nitrite,  also  forms  colourless  cry.stals. 

Chloroamviiniridium  Compounds. — The  compound  [IrCl3(NH3)3] 
appears  to  be  formed  when  trinitritotriamminiridium, 

[Ir(NO,)3(NH3)3], 
is  heated  with  ammonium  chloride  and  hydrochloric  acid  to  180°,  but 
attempts  to  obtain  it  pure  were  unsuccessful. 

Dichlorotetramminiridium  chloride,  [IrCl2(NH3)^]Cl,H20,  is  obtained 
by  heating  together  1  gram  dinitritotetrammine  chloride,  1  gram 
ammonium  chloride,  and  15  c.c.  of  concentrated  hydrochloric  acid  for 
nineteen  hours  at  140°.  It  occurs  in  light  yellow  needles  and  prisms, 
which  are  finally  purified  by  repeated  crystallisation  from  water.  It 
is  not  affected  by  boiling  hydrochloric  acid  ;  on  heating  with  silver 
nitrite,  even  the  intra-radicle  clilorine  reacts.  It  does  not  lose  all 
its  water  even  on  prolonged  heating  at  125 — 130°.  The  corresponding 
bromide,  yellow  needles,  crystallises  with  IHoO,  which  it  loses  at  80°; 
the  sulphate,  yellow  scales,  has  also  IHoO,  which  it  retains  at  I2C°; 
the  iodide,  yellow  needles,  is  anhydrous.  By  the  action  of  iridium 
chloride  and  of  potassium  iridium  chloride  on  dichlorotetrammin- 
iridium chloride,  sparingly  soluble  precipitates  are  obtained,  but  no 
pure  salt  has  been  isolated.  The  dichlorotetrammine  compounds  just 
described  appear  to  be  identical  with  those  obtained  by  Palmaer  \loc. 
cit.)  by  the  action  of  ammonia  on  iridium  chloride.  G.  S. 
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Fossil  Coals.  Eduaed  Donath  {Chem.  Zeit.,  1908,  32, 
1271 — 1273). — The  extract  obtained  by  treating  coal  from  Eossitz, 
near  Briinn,  with  carbon  disulphide  or  chloroform  is  found  to  contain 
anthracene,  chrysene,  and  probably  also  carbazole,  indene,  and 
polymerisJed  coumarones.  The  view  put  forward  previously  {Zeitsch. 
angew.  Chem.,  1906,  19,  657),  namely,  that  the  formation  of  coal 
is  accompanied  by  a  process  of  distillation  under  pressure,  and  that 
coal  consists  of  small  quantities  of  a  variety  of  pitch  with  the  solid 
carbon  material,  thus  receives  support.  W.  H.  G 
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Influence  of  Centrifugal  Force  on  the  Optical  and  Other 
Properties  of  Naphtha.  Michael  A.  IUkusin  {J.  Jiiiss.  Fhys. 
Chem.  Soc,  1908,  40,  1583— 1588).— The  author  has  made  experi- 
ments to  ascertain  whether  the  rotation  of  the  earth  has  any  effect  on 
the  properties  of  naphtha.  A  closed  tube  containing  a  sample  of 
Grosny  naphtha,  D^'' 0*8791,  having  a  carbonisation  constant  of 
'AjZ'1%,  was  spun  for  two  hours  in  a  centrifuge  revolving  3000  times 
per  minute,  after  which  it  was  found  to  have  the  carbonisation 
constant  1/8%  and  D^^  0-8768. 

Evidently  a  considerable  part  of  the  products  of  carbonisation  Lad 
•settled  on  the  conical  bottom  of  the  tube.  So  that,  whilst  natural 
tfiltration  of  naphtha  produces  a  differentiation  of  naphtha  in  a  vertical 
•direction,  an  analogous  process  in  a  horizontal  direction  may  be 
brought  about  by  centrifugal  force.  The  author  considers  that  such 
acLiou  has  some  bearing  on  the  formation  of  asphalte,  and  may  explain 
why  asphaltes  having  a  venous  character  are  met  with  in  some  parts 
of  the  earth.  T.  H.  P. 

Rinneite.  H.  E.  Boekb  {Cliem.  Zeit.,  1908,  32,  1228).— An 
anhydrous  mineral,  having  the  composition  FeCI.^.SKCljNaCl,  has  been 
found  in  considerable  quantities  at  the  Nordhausen  Works.  It 
crystallises  in  the  hexagonal  system ;  it  decomposes  when  exposed  to 
the  air,  but  is  stable  under  petroleum,  and  when  a  hot  saturated 
aqueous  solution  is  allowed  to  cool,  potassium  chloride  separates  out. 

J.  V.  E. 

Analysis  of  Plumosite  from  Felsobdnya.  Josef  Loczka 
{Ann.  Alusei  Nat.  J/ungarici,  1908,  6,  586 — 590). — The  material 
consists  of  a  felted  aggregate  of  dark  steel-grey  fibres  with  entangled 
quartz  crystals.  Neither  the  colour  nor  the  lustre  is  affected  by  a 
25%  solution  of  sodium  hydroxide,  proving  the  absence  of  stibnite 
(which  under  these  conditions  quickly  loses  its  lustre  and  becomes 
rtd) ;  with  a  30%  solution,  the  material  acquires  a  coloured  tarnish, 
although  still  retaining  its  lustre.  It  is  not  acted  on  by  an  8%  solution 
of  potassium  sulphide.     Analysis  gave  : 

S.  Sb.  Pb.  Cu.      Fe(Mn,Zn).»    Insol.         Total. 

21-59  35-80  39-38  trace  2-87  0-50  100-14 

*  Mn  about  0-12,  Zn  about  0"10  per  cent. 

No  iron-pyrites  could  be  detected.  The  formula  is  deduced  as 
4PbS,FeS,3Sb.,S3  [but  the  figures  agree  still  more  closely  with  the 
jamesonite  formula,  7(Pbi,Fej)S,4Sb2S3  (Abstr.,  1907,  ii,  700)]. 

L.  .J.  S. 

A  Group  of  Manganates,  comprising  HoUandite,  Pailomelane, 
and  Coronadite.  L.  Leigh  Fermor  {Rec.  Geol.  Survey  India,  1908, 
36,  295— 300).— HoUandite  (Abstr.,  1907,  ii,  701)  has  recently  been 
described  as  a  mauganate  of  manganese,  barium,  and  iron  corre- 
sponding with  the  hypothetical  acid,  H^MuOg,  an  acid  suggested  by 
Laspeyres,  in  1876,  to  explain  the  composition  of  psilomelane.     It  is 
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here  pointed  out  that  the  new  mineral  coronadite  (Abstr.,  1905, 
ii,  96)  may  also  be  i-eferred  to  the  same  acid,  the  formula  being 
Mn2iPb^R"5(Mn05)jg.  These  three  minerals  therefore  form  a  group 
of  manganates.  ■      L.  J.  S. 

Whewellite  from  Schlan,  Bohemia.  Feantisek  SlavIk  {Bull. 
Intern.  Acad.  Sci.  Boheme,  1908,  13,  9  pp.). — A.  crystallographic 
description  is  given  of  some  large  (up  to  37  mm.  across)  twinned 
crystals  of  whewellite,  found  with  crystals  of  ankerite  and  barytes 
in  a  fault-breccia  in  the  Theodor  coal  mine  near  Schlan.  The 
individual  crystals  have  D  2-223,  2-222,  2-229.  Analysis  by 
J.  Milbauer  agrees  with  the  formula  CaCgO^.HgO  : 

CaO.  C2O3.  H2O.  Total. 

38-46  49-d5  12-12  10025 

L.  J.  S. 

Study  of  Hydrated  Silicates.  Ferruccio  Zambonini  {Rend. 
Accad.  Sci.  Fis.  Mat.  Napoli,  1908,  [iii],  14,  148). — The  author  has 
examined  about  thirty  hydrated  silicates  with  reference  to  the 
condition  of  the  water  present,  the  main  results  being  as  follows. 

Thaumasite  contains  only  water  of  crystallisation,  and  is  to  be 
regarded  as  CaSiOg.CaCOgjCaSO^jlSHgO.  Pyrosmalite,  regarded  up 
to  the  present  as  an  orthosilicate,  is  a  metasilicate, 

(Si03),[R(OH),Cl],H2. 
Ekmanite  is  not  allied  to  pyrosmalite,  but  is  an  altered  chlorite. 
Calamine  contains  only  \  a  mol.  of  water  of  constitution,  its  probable 
formula,  considering  its  crystallographic  relations  with  bercrandite, 
being  Zn2(ZnOH)2Si20,j.,H20.  Cordierite  has  no  water  of  constitu- 
tion. Dioptase  is  not  an  acid  orthosilicate,  but  a  metasilicate  with 
dissolved  water.  Katapleite  does  not  contain  water  of  constitution, 
and  is  the  sodium  salt  of  a  zircon-silicic  acid ;  the  same  is  the  case 
with  elpidite.  The  water  present  in  steenstrupite  and  epistolite  is 
not  water  of  constitution.  Sepiolite,  which  is  regarded  as  a  meta-  or 
an  ortho-silicate,  contains  absorbed  water,  and  must  be  given  the 
formula  MggSigOg.wHgO.  The  minerals  collected  together  under  the 
name  of  deweylite  have,  so  far  as  the  water  present  is  concerned, 
properties  analogous  to  those  of  sepiolite,  but  must  be  distinguished 
as  deweylite,  Mg.SigOjQjGHgO,  and  pseudodeweylite,  Mg3Si20^,3H20. 

T.  H.  P. 

Optical  Characters  of  Minerals  of  the  Amphibole  Group  and 
their  Relation  to  the  Chemical  Composition.  Stefan  Kreutz 
(Sitzunysber.  K.  Akad.  Wise.  Wien.,  1908,  117,  Abt.  I,  877—972).— 
Detailed  determinations  were  made  of  the  optical  constants  of  a 
number  of  minerals  of  the  amphibole  group ;  analyses  are  given 
of  the  following :  I,  griinerite  from  La  Malliore,  dep.  Var.  ;  II, 
tremolite  from  Switzerland  ;  III,  actinolite  from  Zillerthal  ;  IV, 
richterite  from  Lungban,  Sweden  ;  V,  hornblende  from  Russell,  New 
"Vork  ;  VI,  pargasite  from  Pargas*,  Finland;  Vll  and  VllI,  basaltic 
hornblende  from  Lukow,  Bohemia. 
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8  ■29 
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0-47 
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VI. 
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0-76 
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100-68 
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18-51 

5-50 

2-26 
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14-11 

1-87 

2-68 

0-26 

0-10 

100 -68« 

— 

VIII. 

39-90 

2-90 

17-03 

4-14 

400 

0-23 

12-70 

14-39 

2-10 

2-51 

0-48 

— 

100  47 

— 

•  CO3,  0-07. 

No  definite  relation  can  be  traced  between  the  chemical  com- 
position and  the  optical  characters  of  the  amphiboles  except  in 
tremolite-actinolite.  The  strength  of  the  double  refraction,  for 
instance,  does  not  vary  progressively  with  the  percentage  of  iron ; 
and  even  in  the  colour  of  the  material  there  is  no  such  relation,  for 
the  highly  ferruginous  griinerite  is  pale  yellow,  whilst  others 
containing  less  iron  are  dark  green,  and  glaucophane  is  blue  or  violet. 
The  amphiboles  are  therefore  not  to  be  considered  as  mixtures  of 
simple  salts,  such  as  FeSiO,,  Al^SijO^,  etc.,  but  are  complex  compounds 
as  suggested  by  Tschermak  s  double  salts.  L.  J.  S. 

Composition  of  the  Sand  from  the  Eruption  of  Vesuvius, 

April,    1906.     Giulio    Pakis    {Chem.   Zentr.,    1908,   ii,   1287;    from 

Stuz.  sperini.  agrar.   itoU.,  1908,  41,   321 — 328). — Sand  collected   two 

days  after  the  eruption  had  the  following  percentage  composition  : 

CI.  SO;,.        SiO.,.       FcoO,.      CaO.      MgO.      K.p.        Na^O.        NiO. 

41-45         12-67         0-25         4-05        3-58         2-5         7-48         27-51         046 

and  the  acidity,  calculated  as  hydrochloric  acid,  was  7-68%.  Casoria 
{Ann.  K.  Scuola  Super.  Agric.  Portici,  1907,  7)  considered  from  his 
analysis  that  it  contiiins  a  new  nickel  mineral  : 

SiOj.  NiO.  MgO.      Co,  Fe,  Al,  Ca.    Water.  Volatile. 

35-014  44-75  4*528  trace  4-528  9-81 

together  with  a  small  quantity  of  magnesium  hydroxy-oxide  and 
another  silicate  of  the  composition  : 

SiOj.  NiO.  MgO.  Co,  Fe.  AVater. 

39-756  19-348  26-808  trace  18-888 

The  ash  that  fell  in  the  Province  of  Avellino  had  D  1-215,  and 
contained  an  average  of  0-6%  phosphoric  acid  and  10%  of  alkali, 
of  which  latter  50%  was  soluble  in  acids.  Some  specimens  contained 
varying  quantities  of  nitrogenous  substances  which  liberated  ammonia 
when  heated  with  soda-lime.  J.  V.  E. 

Composition  of  the  Ash  and  Lapilli  from  the  Eruption  of 
Vesuvius,  April,  1906.  Napoleone  Passerini  {Staz.  sper.  agrar. 
ital.,  1007,  40,  40— 53).— A  sample  of  ash  (1)  and  lapilli  (2)  were 
found  to  have  the  following  composition  : 

K2O.  Na.p.  MgO.    CaO.     FeO.  Ye.fi^.  AlgOg.  P-A-    SO3.    TiOj.    SiOg.      CI. 
I.     5-43     3-54     4-76     10-80     4-01     4-41     17-84     0-66     0-17     1-02     4672     0*34 
II.     2-52     3-54     3-28     16-92     4-81     4-71     13-64     063     O'lO     1-31     4760     0-16 

The   acidity  is   only  slight,   and  is    mainly  due    to   volatile   acids 
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(hydrocbloric  and  sulphurous),  whicli  soon  disperse  if  the  ash  is  left 
exposed  to  air  and  not  ploughed  in. 

The  ashes  resemble  qualitatively  those  examined  by  Yauquelin  and 
by  Lavini  in  1822  and  1829  respectively.  The  proportions  of  the 
different  constituents  vary,  however,  considerably  (compare  Lacroix, 
Abstr.,  1906,  ii,  555).  N.  H.  J.  M. 

Lavas  of  the  Last  Eruption  of  Vulcano,  Lipari  Islands. 
Alfred  Lackoix  {Compt.  rend.,  1908,  147,  1451 — 1456). — During  any 
one  period  of  eruption  the  magmas  of  Mt.  Pelee,  of  Vesuvius,  and  of 
Etna  have  in  each  case  proved  to  be  almost  constant  in  chemical 
composition.  From  the  various  published  descriptions  of  the  products 
of  the  1888 — 1889  eruption  of  Vulcano,  this  would,  however,  not 
appear  to  hold  good ;  but  two  analyses  now  given  of  trachyte  with 
anorthoclase,  augite,  and  olivine  are  practically  identical.  Analyses 
are  also  given  of  microsanidinite  occurring  as  enclosures  in  the 
trachyte,  of  glassy  rhyolite,  and  of  leacite-tephrite  from  Vulcanello. 

L.  J.  S. 

Investigations  on  the  Eruptive  Basic  Rocks  of  Northern 
Sardinia.  Aurelio  Sbrra  {Atti  R.  Accad.  Lincei,  1908,  [v],  17,  ii, 
597 — 602). — The  rocks  of  the  Fenosu  district  of  Northern  Sardinia 
have  a  felspar  basis,  which  exhibits  inclusions  of  augite,  hypersthene, 
magnetite,  biotite,  apatite,  and  ilmenite.  The  following  is  the  chemical 
composition  of  the  rock  : 

FeO.       MnO.       TiO^.       V^O^.        CaO. 
3-74        0-77         0-50        0-50         10-00 
H.p  (at  110°).    H2O  (at  red  heat).    Total. 
0-84  1-88  99-87 

In  the  region  of  S'Adde  de  S'Ulmer,  the  rock,  which  is  dark  grey, 
contains  large  crystals  of  felspar  (labradorite),  smaller  crystals  of 
augite,  together  with  magnetite,  biotite,  apatite,  and  hypersthene,  and 
has  the  following  composition  : 

SiOj.  Alfls'  Te-P;,.       FeO.       MnO.       TiO.^.       P.Ps.  CaO. 

52-13  20-55  5-13         1-86         0-71         0-40        0-27  9-22 

MgO.  K2O.  NaaO.  H.fi  (at  100°).    H.fi  (at  red  lieat).  Total. 

2-07  2-90  3-35                0-40                        1*22  100-21 

The  two  rocks  belong  to  the  same  eruptive  magma.  T.  H.  P. 

Bocks  from  Central  Borneo.  J.  Schmutzer  {Po-oc.  K.  Akad. 
Wettnsch.  Amsterdam,  1908,  11,  398 — 415). — Detailed  descriptions  and 
analyses,  by  M.  Dittrich,  are  given  of  (I)  glassy  amphibole-dacite ; 
(11)  ditto;  (III)  biotite-amphibole-andesite ;  (IV)  aplitic  micro- 
granite  :  the  iir.st  three  rocks  being  from  the  Miiller  Mtns.,  and  the 
last  from  J\lt.  Kelam. 
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L.  J.  S. 
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Meteoric  Iron.  "Walter  Fraenkel  and  Gustav  Tammanji 
{Zcitsch.  anorg.  Chem.^  1908,  60,  416 — 435). — A  typical  specimen  of 
meteoric  iron  contains  three  structure  elements  :  (1)  bars  of  kamacite, 
formed  of  hexahedral  crystals  containing  about  6%  of  nickel ;  (2) 
taenite,  the  crystals  of  which  contain  about  33%  of  nickel ;  (3) 
plessite,  a  mixture  of  taenite  and  kamacite.  From  this  structure  it 
would  appear  that  there  is  a  break  in  the  solubility  of  nickel  in  iron 
from  6  to  33%  of  nickel,  but  these  metals  form  a  continuous  series 
of  mixed  crystals  under  ordinary  conditions.  The  authors  attempt 
to  account  for  the  differences  in  the  structure  of  ordinary  nickel- 
iron  ores  and  meteoric  nickel-iron  of  the  same  composition. 

Osmond  and  Cartaud  (Abstr.,  1904,  ii,  135)  have  suggested  a 
hypothetical  diagram  for  meteoric  iron,  according  to  which  the  latter 
is  more  stable  than  ordinary  nickel-iron  alloys.  The  authors  now 
show,  however,  that  when  meteoric  iron  is  heated  without  access  of 
air,  the  kamacite  first  changes  into  granular  crystals,  and  then 
the  taenite  begins  to  disappear,  doubtless  owing  to  the  diffusion  of 
the  nickel  into  the  altered  kamacite.  The  change  in  the  y  field  is 
slow  at  700^,  but  rapid  at  1400°.  The  change  in  question  takes 
place  even  in  the  a  field  ;  after  heating  meteoric  iron  for  two  hundred 
hours  at  420°,  granulation  of  the  kamacite  is  observed,  although 
not  with  the  same  certainty  as  at  higher  temperatures.  It  is 
shown  indirectly,  however,  that  the  change  must  take  place,  and 
hence  that  meteoric  nickel-iron  is  unstable  at  the  ordinary  tem- 
perature. 

In  order  to  find  whether  heated  meteoric  iron  corresponds  in 
properties  with  ordinary  nickel-iron  alloys,  the  magnetic  properties 
of  the  two  substances  have  been  compared.  When  heated,  meteoric  iron 
{loses  its  magnetic  properties  at  about  the  same  temperature  as  the 
)rdinary  alloy  of  the  same  composition,  but  as  different  pieces  of 
fmeteoric  iron  from  the  same  large  piece  not  previously  heated  lose 
bheir  magnetic  properties  at  very  different  temperatures,  this  result 
is  not  conclusive. 

Attempts  to  prepare  meteoric  iron  artificially,  or  to  account  for 
its  structure,  did  not  lead  to  any  definite  result.  It  is  probable  that 
the  iron  in  kamacite  has  not  crystallised  at  first  in  the  ordinary  (y) 
form. 

The  paper  is  illustrated  with  16  photomicrographs.  G.  S. 


Physiological   Chemistry. 


Ionic  Equilibrium  in  the  Animal  Organism.  II.  The 
Influence  of  Carbon  Dioxide  on  the  Division  of  Electrolytes 
between  the  Blood-corpuscles  and  Plasma.  Karl  Spiro  and 
Lawrence  J.  Henderson  (Biochem.  Zeitsch.,  1908,  15,  114—122). — 
The  explanation  of  Zuntz's  observation  that  the  passage  of  carbon 
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dioxide  into  blood  increases  the  alkalinity  of  the  plasma,  as  determined 
by  titration,  has  been  ascribed  to  the  selective  action  of  the  living 
membrane.  The  phenomenon  can,  however,  be  explained  as  a  purely 
physico-chemical  process.  If  a  dialysed  globulin  solution  is  mixed  with 
sodium  hydrogen  carbonate,  a  solution  of  the  hydrogen  carbonate 
placed  in  a  dialyser  inside  the  former  solution,  and  carbon  dioxide 
be  led  into  both  liquids,  the  alkalinity  of  the  inner  liquid  increases. 
This  can  be  explained  by  assuming  that  the  following  reaction 
takes  place  :  Na-globulin  +  HgCOg  =  NaHCOg  +  H-globulin.  This  in- 
crease of  sodium  salt  increases  the  osmotic  pressure  of  the  inner 
liquid,  to  compensate  for  which,  water  passes  out  from  inside  and  the 
carbonate  passes  to  the  inside,  and  thus  increases  the  alkalinity.  In  the 
case  of  blood,  a  similar  reaction  takes  place  between  the  proteins  and 
carbon  dioxide  when  the  latter  is  passed  through.  In  the  corpuscles, 
the  protein  content  is  higher  than  in  the  plasma,  and  a  reaction  then 
takes  place  between  potassium  phosphate  and  carbonic  acid,  leading  to 
the  formation  of  potassium  monophosphate  and  potassium  hydrogen 
carbonate.  As  a  result,  the  osmotic  pressure  of  the  corpuscles  becomes 
greater  than  that  of  the  serum.  "Water  will  therefore  have  a  tendency 
to  pass  from  the  corpuscles  to  the  plasma,  and  as  the  cell  walls  are  not 
permeable  to  the  cations,  the  system  will  be  "neutralised"  by  a 
wandering  of  anions,  chlorine  ions  passing  into  the  cells  and  OH"^  and 
"HCOg  ions  into  the  plasma.  A  plasma  will  therefore  be  obtained 
with  smaller  chlorine  content,  and  greater  alkalinity.  S.  B.  S. 


Coagulation  of  Blood.  John  Mellanby  (/.  Physiol.,  1908,38, 
28 — 112). — Many  of  the  experiments  recorded  do  not  support  Mora  witz's 
views  on  the  causes  of  blood-coagulation.  Fibrinogen  is  always  associated 
with  prothrombin,  and  therefore  solutions  of  this  substance  may  be 
coagulated  by  kinase  and  calcium  chloride,  or  by  fibrin-ferment.  The 
residual  fluid  after  coagulation  contains  fibrin-ferment  generated  from 
the  prothrombin  by  kinase  and  calcium  chloride ;  if,  however,  fibrin- 
ferment  is  used  as  the  coagulant,  the  residual  fluid  contains  prothrombin, 
but  no  ferment.  The  action  of  calcium  is  considered  to  be  specific.  Salts 
which  inhibit  coagulation  may  precipitate  calcium  salts,  and  those 
which  do  not  precipitate  calcium  salts  may  restrain  coagulation 
by  holding  fibrin  in  solution,  or  by  depressing  the  action  of  calcium 
and  kinase  on  prothrombin.  Plasma  and  serum  contain  a  large 
amount  of  anti-fibrin  ferment,  but  not  an  anti-kinase  ;  the  former  is 
very  susceptible  to  the  action  of  alcohol.  Serum  usually  contains  no 
prothrombin.  The  activity  of  Schmidt's  fibrin-ferment  depfinds 
mainly  on  the  presence  of  kinase  and  calcium  salts  in  it.  Gamgee'a 
ferment  solution  is  one  of  fibrin-ferment  dissolved  out  by  sodium  chloride 
solution  from  the  fibrin  which  had  adsorbed  it.  Serum-globulin 
(in  the  author's  senpe)  is  probably  derived  from  the  decomposition  of 
fibrinogen  under  the  influence  of  fibrin-ferment.  Serous  fluids  contain 
the  same  substances,  but  in  smaller  quantity  than  the  bird's  plasma 
which  was  employed  in  most  of  the  present  experiments  ;  they  there 
fore  coagulate  on  the  addition  either  of  kinase  (prepared  from  testis) 
or  of  fibrin-ferment.  W.  D.  H. 
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Hsemagglutination  and  Hsemolysis.  M.  von  Eisler  (Centr. 
Bakt.  Par.,  1909,  48,  ii,  679— 681).— Polemical  against  von  Lieber- 
mann ;  the  views  put  forward  by  this  author  (Abstr.,  1908,  ii,  865) 
are  different  from  those  originally  propounded  by  him,  but  very 
similar  to  those  of  Landsteiner,  G.  B. 

Seromucoid.  Hubert  "W.  Bywaters  (Bioc/ievi.  Zeitsch.,  1909, 
15,  322 — 343). — Blood  was  coagulated  in  slightly  acid  solution  by 
means  of  steam.  The  filtrate  from  the  coagulum  was  concentrated, 
and  the  solution  thereby  obtained  submitted  to  dialysis.  It  was  then 
filtered,  and,  after  further  concentration,  acidified  with  acetic  acid  and 
thrown  into  three  times  the  volume  of  alcohol.  The  crude  seromucoid 
obtained  in  this  way  is  pigmented,  and  the  author  describes  a  method 
of  purification  by  means  of  sulphur  dioxide.  In  properties,  seromucoid 
is  similar  to  ovomucoid,  but  differs  from  the  latter  by  the  intensity 
with  which  it  gives  Hopkins  and  Coles*  glyoxylic  acid  reaction  and 
by  the  fact  that  no  scission  of  sulphur  takes  place  when  treated  with 
concentrated  alkali  hydroxide.  It  gives  most  of  the  other  characteri^tic 
protein  reactions.  It  contains  47'6%  C,  6'8%  H,  116%  N,  and 
1'75%  S.  There  is  25%  carbohydrate  in  the/ molecule ;  this  was 
iisolated  as  a  hydrolysis  product  in  the  form  of  glycosamine.  The 
quantity  of  seromucoid  in  the  blood  is  small  ;  a  method  is  described 
tor  its  quantitative  estimation ;  it  increases  after  a  meal  rich  in 
carbohydrates — in  the  case  of  dogs  from  about  0  3  to  0*9  gram  per 
litre  of  blood.  In  spite  of  its  small  quantity,  the  carbohydrate  it  con- 
tains accounts  for  about  10%  of  the  total  circulating  in  the  blood,  and 
the  results  obtained  justify  Favy's  hypothesis  tliat,  after  carbohydrate 
ingestion,  a  part  enters  the  circulation  in  combination  with  proteins. 
Seromucoid  was  also  isolated  from  the  mucous  membrane  of  the 
intestine.  S.  B.  S. 

The  So-called  "  Albumose  "  in  Normal  Blood.  Hubert  W. 
Bywaters  {liiochem.  Zeitsch.,  1909,  15,  344— 349).— The  author 
criticises  the  methods  by  which  previous  observers  have  arrived  at  the 
conclusion  that  albumoses  exist  in  the  blood.  He  concludes  that 
albumoses  are  absent,  and  that  what  has  been  regarded  as  albumose 
IB  in  reality  seromucoid.  S.  B.  S. 

Prolonged  Existence  of  Adrenaline  in  Blood,  D.  E.  Jackson 
{Amer.  J.  Physiol,  1909,  23,  226— 245).— If  the  blood  of  a  dog 
poisone.l  with  adrenaline  is  injected  into  another  or  the  same  animal, 
it  produces  a  rise  of  blood-pressure,  provided  the  rise  of  pressure  in 
the  first  dog  still  persists.  But  if  the  blood-pressure  in  the  first  dog 
has  regained  its  normal  level,  which  is  usually  in  about  a  minute  after 
the  injection,  the  blood  of  that  dog  will  no  longer  produce  a  rise  of 
pressure  when  injected  into  a  second  animal.  "W.  D.  H. 

The  Effect  on  Blood-Pressure  of  1-,  d-,  and  rf?-Suprarenine 
(Adrenaline).  Emil  Abderhalden  and  Franz  Muller.  The 
Eesolution  of  tZ^Suprarenine  into  its  Components.  Franz 
Flacher  {Zeitsch.  physiol.  Chem.,  1908,  58,  185—188,  189— 194).— lu 
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the  first  paper,  Cushny's  statement  that  Z-adretialine  has  a  powerful 
effect  on  blood-pressure,  that  cf-adrenaline  has  a  feeble  effect,  and  that 
fZZadrenaline  has  an  intermediate  effect,  is  confirmed.  In  the  second 
paper,  the  methods  are  described  for  the  resolution  of  synthetic 
rfZ-adrenaline  into  its  optically  active  components.  The  methods  used 
consisted  in  the  growth  of  the  mould  Penicillium  glaucum.,  and  in  the 
fractional  precipitation  of  salts.  Under  the  latter  head,  the  tartrates 
gave  the  best  results.  The  naturally-occui-ring  ^-adrenaline  gives  a 
crystalli sable  tartrate,  The  rotatory  powers  of  the  two  substances 
are  [aJJ,""    -51-40°  and  [a]'^'^   +51-88°  respectively.  W.  D.  H. 

Influence  of  Quinine  on  PhagocytoBis,  Th.  Giit'NSPAN  {Cenir. 
Bakt.  Par.,  1908,  i,  48,  444— 450).— Weak  (less  than  0002%)  solutions 
of  quinine  have  no  appreciable  influence  on  phagocytosis  in  vivo  ;  a 
0'002%  solution  increases  it,  and  a  0-1%  solution  diminishes  it.  Egg- 
albumin  leads  to  no  increase  of  phagocytic  activity,  The  intracellular 
Staphyloeocci  appear  to  be  living  as  judged  by  their  staining  reactions. 
Further  work  is  in  progress,  as  some  of  the  results  are  regarded  as 
questionable.  W.  D.  H. 

Phagocytosis.  Heinrich  Bechhold  {Chem.  Zentr.,  1908,  ii, 
1269—1270;  from  Munch,  med.  Woch.,  1908,  55,  1777—1798).— 
The  inhibiting  action  of  sodium  hydroxide  on  the  phenomenon  i& 
lessened  by  the  presence  of  serum,  and  still  more  so  by  the  unaltered 
blood.  Relatively  large  quantities  of  lactic  acid  do  not  act  in  this- 
way,  even  although  they  produce  microscopic  alterations  of  the^ 
phagocytes  ;  oxygen  and  carbon  dioxide  have  no  effect,  and  carbonu 
monoxide  has  no  inhibitory  effect.  Various  colloidal  materials  were 
investigated,  but  they  were  unable  to  influence  phagocytosis  as  serum 
does ;  the  colloidal  properties  of  serum  jnr  se  therefore  play  no  part 
in  the  phenomenon.  The  action  of  pepsin  and  panoreatin  is  stimulated 
by  lactic  acid,  W.  D.  H, 

Salivary  Secretion.  IV.  Influence  of  Non-electrolytes. 
A.  Jappelli  {Zeitsch.  JBioL,  1908,51,  435 — 459). — Strongly  hypertonic 
solutions  of  non-electrolytes  injected  into  the  blood-stream  raise  the 
osmotic  pressure  of  the  blood,  and  also,  after  a  short  time,  increase  the 
concentration  of  the  electrolytes  in  that  fluid.  The  organism  appears 
to  have  the  power  to  maintain  the  osmotic  pressure,,  and  also  the 
proportion  between  electrolytes  and  non-electrolytes,  at  a  constant 
level.  The  physico-chemical  properties  of  the  submaxilku-y  saliva 
obtained  by  stimulation  of  the  chorda  tympani  nerve  appear  to  ba 
independent  of  the  osmotic  concentration  of  the  blood,  but  they  are 
influenced  by  such  electrolytes  and  non-electrolytes  as  are  permeable- 
through  the  secreting  cells.  Dextrose  is  not  permeable,  sucrose  andi 
lactose  only  slightly  so;  these  substances  hardly  alter  the  saliva  at  all,, 
although,  owing  to  the  greater  amount  of  salts  which  pass  into  the^ 
blood  from  the  tissues  when  they  are  present,  they  do  so  indirectly, 
leading  to  the  production  of  a  saliva  rich  in  salt.  An  excess  of  sodium 
ions  in  the  blood,  however,  inhibits  salivary  activity,  W.  P.  Hi 
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Action  of  Peroxides  on  the  Digestive  Organs.  Tooami  {CJiem. 
Zentr.,  1908,  ii,  1275;  from  Berl.  klin.  Woch.,  1908,  45,  1528—1532). 
— The  three  substances  investigated,  hydrogen  peroxide,  magnesium 
peroxide,  and  sodium  percarbonate,  favour  gastric  secretion. 

Hydrogen  peroxide  (O'l  to  1%)  has  no  effect  on  the  action  of 
ptyalin,  pepsin,  trypsin,  or  amylopsin.  The  other  two  substances  have 
also  no  effect,  but  magnesium  chloride  favours  the  action  of  diastatic 
ferments,  in  virtue  of  the  chlorine  ion. 

Concentrated  solutions  of  hydrogen  peroxide  produce  profuse 
secretion  of  mucus,  but  dilute  solutions  have  no  effect  on  the  gastric 
mucous  membrane.  W.  D.  H. 

Action  of  Hydrochloric  Acid  on  the  Secretion  of  Ferments 
of  the  Stomach  and  Pancreas.  R.  Ehrmann  and  R.  Ledkker 
(Chem.  Zentr.,  1908,  ii,  1274;  from  Berl.  klin.  Woch.,  1908,  45, 
1450 — 1452). — In  opposition  to  the  statements  of  earlier  investigators, 
the  administration  of  hydrochloric  acid  either  with  or  after  a  test 
meal  produces  no  increase  in  the  secretion  of  pepsin.  The  amount  of 
trypsin  secreted  by  the  pancreas  is  also  lessened,  and  Pawloff's  view 
that  hydrochloric  acid  acts  as  a  specific  stimulus  for  pancreatic 
secretion  is  regarded  as  incorrect.  W.  D.  H. 

The  Influence  of  Acids  on  the  Calcium  Metabolism  of 
Herbivora.  E.  Gbanstrom  (Zeitsch.  physiol.  Chevi.,  1908,  68, 
195 — 213). — Rabbits  were  fed  on  various  diets  (cream,  wheat),  and 
hydrochloric  acid  or  phosphoric  acid  added  to  the  food.  The  effect  on 
calcium  excretion  in  urine  and  faeces  was  investigated  ;  both  during 
inanition  and  after  feeding,  the  calcium  in  the  urine  is  increased  by 
acid  ;  the  amount  in  the  faeces  falls  except  in  two  cases  of  phosphoric 
acid  feeding,  but  the  influence  of  this  acid  on  the  faeces  is  far  from 
clear.  Suggestions  are  made  regarding  the  therapeutic  uses  of  acids 
in  man.  W.  D.  H. 

Carbohydrate  Metabolism.  Johan  E.  Johansson  (Chem.  Zentr., 
1908,  ii,  1373  ;  from  Scand.  Arch.  Physiol.,  1908,  21,  1—34).— In  men, 
carbohydrate  food  produces  an  increase  in  the  output  of  carbon  dioxide, 
but  the  amount  varies  considerably;  in  doses  beyond  150  grams  no 
further  increase  occurs.  Laevulose  causes  twice  as  great  an  increase 
in  carbon  dioxide  excretion  as  the  same  amount  of  dextrose. 
Conditions  affecting  the  output  which  were  investigated  are  (1) 
previous  state  of  hunger  or  not ;  this  largely  depends  on  the  amount  of 
glycogen  storage ;  and  (2)  adiabetic  condition  :  here  the  results  are 
very  inconstant.  W.  D.  H. 

Role  of  Inorganic  Phosphorus  in  Nutrition.  Edwin  B.  Hart,. 
Elmer  V.  McCollum,  and  J.  G.  Fuller  (Amer.  J.  Physiol.,  1909,  23 
246 — 277). — A  number  of  young  pigs  were  fed  on  normal  diets,, 
on  diets  containing  a  minimal  amount  of  phosphates,  and  on  diets, 
containing  an  excess  of  these  salts.  In  some  experiments,  nuclein,. 
lecithin,  and  phytin  were  used,  but  these  did  not  give  any  better 
^results    than    inorganic   phosphates.     A    low   phosphorus   intake    is 
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prejudicial  to  growth  ;  increase  of  phosphorus  chiefly  leads  to  skeletal 
growth.  There  is  no  evidence  of  the  synthesis  of  nuclein  and  other 
organic  phosphorus  compounds  from  inorganic  phosphates, 

W.  D.  H. 

Changes   of  Phosphatic   Nutrients   in   the   Human    Body, 

E,  Koch  {Bied.  Zentr.,  1908,  37,  858;  from  St.  Petersburg  Med.  Woch., 
1906,  400 — 402), — In  general,  inorganic  and  non-protein  phosphorus  is 
not  utilised.  It  is  possible,  however,  that  inorganic  phosphorus  may 
be  utilised  if  organic  phosphorus  is  excluded  from  food  for  a  long 
time.  N.  H,  J,  M. 

The  Importance  of  Chlorides  in  the  Life  Processes  of  the 
Organism,  Hermann  Friedrich  Grunwald  {Zentr.  physiol.,  1908, 
22,  No,  16,  reprint). — Rabbits  were  fed  on  a  chlorine  free  diet,  and 
then  excreted  urine  which  was  almost  chlorine-free.  After  adminis- 
tration of  diuretin,  however,  large  quantities,  1  gram  or  more,  of 
sodium  chloride  were  excreted.  After  four  or  five  doses,  the  animals 
exhibited  characteristic  symptoms  of  poisoning — weakness,  shivering, 
paresis  of  the  hind  limbs,  and  gradually  increasing  paralysis,  termin- 
ating in  death  in  four  or  five  days.  The  chlorine  in  the  blood  sank 
to  a  half  or  even  a  third  of  the  normal,  and  in  the  latter  stages  of  the 
poisoning,  re-administration  of  chlorine  was  ineffective  in  saving  the 
animal.  Control  animals  which  had  received  1  gram  of  sodium 
chloride  with  the  diuretin  kept  perfectly  healthy.  The  toxic  symptoms 
are  therefore  due  to  loss  of  chlorine,  to  which  von  Wyss  has  ascribed 
the  effects  of  sodium  bromide  poisoning,  which  produces  similar 
symptoms.  S,  B.  S. 

Influence  of  High  Body-temperature  on  the  Decomposi- 
tion of  Sugar   in   the   Animal   Body.     Hermann  Hohlweg  and 

F.  VoiT  {Zeitsch.  Biol,  1908,  61,  491— 510).— An  elevation  of  the 
body-temperature  to  over  40°  by  artificial  means  (warm  chamber) 
leads  to  an  increase  in  the  metabolism  of  protein,  and  an  increased 
excretion  of  nitrogen.  This  may  be  lessened  or  prevented  if  a 
sufficient  amount  of  carbohydrate  is  also  administered.  Respiratory 
ventilation  is  enormously  increased,  and  the  excess  of  combustion  falls 
on  the  sugar.  This  occurs  also  if  the  sugar  is  given  subcutaneously, 
and  even  if  sugars  (such  as  sucrose)  which  are  burnt  with  difficulty 
under  normal  conditions  are  chosen.  W.  H.  D. 

Chemistry  of  the  Brain.  A,  Rielander  {CJiem.  Zentr.,  1908, 
ii,  1371  j  from  Zentr.  Physiol,  1908,  22,  377— 380),— The  basic 
constituents  precipitable  by  phosphotungstic  acid  were  investigated 
after  hydrolysis  by  hydrochloric  acid,  Histidine,  arginine,  lysine, 
and  choline  were  obtained ;  also  bases  with  a  heavier  molecule  than 
choline.  W.  H,  D. 

Chemico-physical  Investigations  on  the  Crystalline  Lens. 
FiLiPPo  Bottazzi  and  Not:  Scalinci  {Atti  R.  Accad.  Lincei,  1908, 
[v],    17,    ii,    566—571.      Compare    this    vol.,    ii,    71).— When    the 
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crystalline  lens  of  a  dog  or  rabbit  is  suspended  in  dry  air,  it  loses  in 
weight  rapidly  for  four  to  six  hours  and  then  slowly.  Notwithstanding 
the  great  loss  in  weight,  which  amounts  to  30"42 — 49*25%  in  four  hours, 
the  lens  does  not  become  opaque,  but  only  wrinkles,  so  that  the 
opacity  of  the  lens  is  not  due  to  desiccation  alone.  "When  the 
desiccated  lens  is  immersed  in  water  vapour,  it  increases  in  weight 
very  slowly,  the  original  weight  of  the  lens  not  being  attained  even 
after  eighty  to  ninety  hours ;  in  some  cases,  a  slight  loss  in  weight 
occurs  during  the  first  few  hours  of  immersion  in  water  vapour.  When 
the  desiccated  lens  is  immersed  in  water,  the  increase  in  weight  is  rapid 
during  the  first  two  hours,  after  which  time  the  water  is  only  taken 
up  very  gradually.  T.  H.  P. 

Physiology  of  Glands.  X.  The  Liver  in  Different  Nu- 
tritive Conditions.  Leon  Asher  and  Paul  Boehm  {Zeitach.  Biol., 
1908,  51,  409 — 434). — Feeding  on  protein,  proteoses,  and  amino-acids 
(alanine  and  aspartic  acid)  increases  the  size  of  the  liver  cells  ;  the 
most  marked  effect  was  obtained  with  proteoses.  Feeding  with  fat 
causes  the  appearance  of  fat  globules  in  the  cells.  Feeding  with  the 
proteins,  and  especially  with  proteoses,  leads,  not  only  to  an  increase  in 
the  size  of  the  cells,  but  to  appearances  which  are  figured,  showing  they 
have  been  stimulated  to  activity.  Alanine  and  aspartic  acid  do  not 
seem  to  act  as  stimuli  in  the  same  way.  The  view  that  proteoses  are 
absorbed  in  part  as  such  is  supported.  W.  D.  H. 

Salts  of  Muscle.  Fumihiko  Urano  {Zeitsch.  Biol.,  1908,  51, 
483—490.  Compare  Abstr.,  1907,  ii,  978).— Some  analytical  figures 
are  given  of  the  total  ash  and  proportion  of  sodium  and  potassium  in 
the  frog's  sartorius  before  and  after  washing  with  sugar  solution  ;  this 
method  gives  the  proportion  of  salts  in  the  muscles  themselves  as 
distinguished  from  that  due  to  the  adherent  blood  and  lymph.  A 
discussion  of  Overton's  views  on  the  osmotic  properties  of  muscle  is 
also  given.  W.  D.  H. 

Physiological  Function  of  the  Arborescent  Glands  of  the 
Female  Generative  Apparatus  in  the  Cockroach.  L.  Bordas 
{Compt.  rend.,  1908,  147,  1495— 1497).— The  larger  of  the  above 
glands  secretes  a  milky  fluid  containing  large  numbers  of  minute 
octahedra  of  calcium  carbonate,  which  serve  to  form  the  walls  of  the 
ootheca.  G.  B. 

Protein  Bases  of  the  Sperm  and  Ovaries  of  the  Tunny  Fish 
and  their  Products  of  Hydrolysis.  Serafino  Dezani  (Giorn.  R. 
Accad.  Med.  Torino,  1908,  14,  reprint). — The  dried  sperm  of  the 
tunny  fish,  after  removal  of  the  fat,  was  found  to  contain  15*87% 
of  nitrogen,  of  which  20 — 22%  is  dissolved  by  2%  sulphuric  acid  in 
the  form  of  a  base  answering  to  the  reactions  of  that  isolated  by 
Ulpiani  (Abstr.,  1903,  i,  215).  On  hydrolysing  the  base,  49*74%  of 
the  nitrogen  present  was  accounted  for  as  follows  :  6*79%  as  ammonia, 
3*86%  as  histidine,  37*02%  as  arginine,  and  2*07%  as  lysine.  The 
composition  of  the  base  present  in  the  sperm  of  the  tunny  fish  hence 
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differs  from  the  mean  composition  of  the  protamines  in  its  small 
proportion  of  arginine  and  its  large  proportion  of  ammonia.  Excepting 
as  regards  the  arginine,  which  is  always  present  to  the  extent  of  less 
than  30%  in  the  histones,  the  base  resembles  in  composition  rather  the 
latter  than  the  protamines. 

The  sperm  also  contains  a  nucleic  acid,  which  was  obtained  as  a 
gelatinous,  white  mass,  turning  brownish-yellow  on  drying  in 
a  vacuum,  and  containing  N  14'10%  and  P  310%;  this  proportion  of 
phosphorus  is  lower  than  in  any  other  nucleic  acid  known. 

The  dried  ovaries  of  the  tunny  fish,  after  removal  of  the  fat, 
contained  13'6o%  of  nitrogen.  Dilute  sulphuric  acid  dissolved  4'46% 
of  the  total  nitrogen  in  the  form  of  a  base,  which  was  obtained  as  an 
amorphous,  white  powder,  becoming  oily  in  the  air.  The  base  dissolves 
sparingly  in  cold  water  and  more  readily  in  hot  water,  especially 
if  acidified  with  sulphuric  acid  ;  it  gives  the  biuret  reaction,  and 
Millon's  reaction  after  the  lapse  of  some  time,  and  is  precipitated  by 
concentrated  ammonia,  picric  acid,  phosphotungstic  acid,  and  platinum 
chloride  solutions.  16'71%  of  its  nitrogen  is  present  as  basic  nitrogen, 
2*23%  as  histidine,  095%  as  arginine,  and  13-53%  as  lysine.  The 
molecule  of  this  base  has  a  more  complex  composition  than  that  of  the 
base  present  in  the  sperm,  a  fact  in  accord  with  Kossel's  hypothesis, 
according  to  which  the  male  sexual  cells,  with  their  purely  fecundating 
function,  contain  the  more  simple  proteins,  whilst  the  female  cells, 
which  have  to  supply  nutriment  to  the  new  individuals,  contain  more 
complex  protein  substances. 

The  ovaries  contain  a  nucleic  acid,  which  was  separated  as  a  white 
powder,  slightly  soluble  in  hot  water,  giving  an  acid  solution,  with 
which  lead  acetate  or  copper  acetate  gives  an  abundant  precipitate. 
The  acid  contains  13*31%  of  nitrogen  and  9'36%  of  phosphorus,  and  is 
hence  a  true  nucleic  acid.  T.  H.  P, 

Influence  of  Sugars  on  the  Secretion  of  Milk.  Giovanni 
PiANTONi  {Chem.  Zentr.,  1908,  ii,  1784 — 1785  ;  from  .4rc/i.  Farm,  sper., 
1908,  7,  329 — 336). — The  subcutaneous  injection  of  small  quantities  of 
mono-  and  di-saccharides  in  a  goat  produced  an  increase  in  the  amount 
of  milk  secreted  without  altering  its  composition.  Larger  quantities 
lessened  the  secretion  and  the  amount  of  sugar  and  fat  in  it,  causing 
also  polyuria  and  the  passage  of  lactose  into  the  urine ;  this  was 
intensified  by  repeating  the  injection  daily.  Polysaccharides  do  not 
have  this  action.  W.  D.  H. 

The  Variability  of  Milk.  The  Influence  of  the  Addition 
of  Various  Salts  to  Fodder  on  the  Composition  and  Quantity 
of  the  Milk.  Georg  von  Wendt  (Chem.  Zenir.,  1908,  ii,  1881  ;  from 
Skand.  Arch.  Physiol.,  1908,  21,  89 — 145). — Sodium  chloride,  chalk, 
sodium  phosphate,  magnesium  bromide,  and  calcium  glycerophosphate 
when  added  to  fodder  do  not  influence  in  any  definite  way  the 
composition  of  milk.  Calcium  hydrogen  phosphate  often  increases  the 
quantity  of  milk,  and  generally,  to  a  slight  extent,  the  calcium.  The 
variability  in  the  composition  of  the  milk  of  cows  of  different  breeds 
and  iu  different  periods  of  lactation  is  generally  about  the  same.     The 
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protein  content  as  lactation  proceeds,  in  contrast  to  the  other  con- 
stituents, does  not  diminsh.  The  phosphorus,  nitrogen,  and  caseinogen 
contents  are  the  least  variable  ;  then  come  calcium,  fat,  and  lactose  ; 
then  chlorine,  whilst  potassium  and  albumin  are  the  most  variable 
constituents.  S.  B.  S. 

Ionic  Equilibrium  in  the  Animal  Organism.  I.  The  Equili- 
brium of  Acids  and  Bases  in  the  Urine.  Lawrence  J.  Henderson 
and  Karl  Spiro  [Jhochem.  Zeitsch.,  1908,  16,  105 — 113). — The 
ionisation  constant  of  the  two  acids,  )8-hydroxybutyric  acid  and 
acetoacetic  acid,  which  occur  under  pathological  conditions  in  the 
urine,  was  determined.  This  was  done  by  ascertaining  the  relative 
amount  of  salt  and  free  acid  which  was  present  when  a  certain  tint  of 
an  indicator  was  attained,  and  comparing  it  with  the  amount  of  free 
acid  and  salt  present  in  another  acid  of  which  the  ionisation  constant  is 
known  when  it  gives  under  the  same  conditions  the  same  tint.  From  the 
equation  (//)^  =C{I/A)/XaA,  where  C  =  ionisation  constant  divided  by 
the  grude  of  dissociation  of  the  tsalt,  and  HA  and  iVrt/1  the  quantities  of 
acid  and  salt  present,  it  is  possible  to  calculate  the  relative  quantities 
of  acid  and  salt  present  with  different  hydrogen  ions.  These  concentra- 
tions in  urine  and  blood  have  been  determined  under  various  normal  and 
pathological  conditions.  As  a  result  it  was  shown  that  in  blood,  even 
in  acidosis,  all,  or  almost  all,  the  hydroxybutyric  acid  is  combined  as 
salt,  whereas  in  urine  a  considerable  quantity  is  free.  The  acidity  of 
the  urine  prevents  a  large  loss  of  alkali  from  the  body  of  carnivora, 
and  the  kidneys  possess  the  capacity  of  holding  back  about  half  the 
alkali  when  it  exists  in  the  form  of  salts  of  those  acids  which  occur  in 
diabetes.  S.  B.  S. 

The  Physiological  Basis  of  Radium  Emanation  Therapeutics. 
F.  Nagelschmidt  and  ¥.  L.  Kohlrausch  {Biochem.  Zeitsch.,  1908,  15, 
123 — 163). — The  radioactivity  of  urine  and  fajcea  of  patients  after 
ingestion  of  radioactive  solutions  was  determined,  also  that  of  the 
liver,  bile,  and  blood  of  rabbits.  The  following  conclusions  were 
arrived  at :  The  radium  emanation  is  a  gas,  which  can  be  resorbed  by 
the  lungs,  stomach,  and  alimentary  canal,  but  not  under  ordinary  con- 
ditions by  the  skin.  The  greatest  part  of  this  gas  leaves  the  system 
within  a  relatively  short  space  of  time,  chiefly  in  the  expired  air ;  a 
small  quantity  can  be  detected  in  the  fajces,  and  also  minute  traces  in 
the  liver  and  bile,  probably  existing  here  as  residual  activity.  The 
blood  showed  no  radioactivity,  but  it  is  possible  that  the  gas  is  evolved 
from  this  fluid  only  in  a  vacuum.  The  therapeutic  significance  of  these 
results  is  discussed.  S.  B.  S. 

Elimination  of  Radium  Bromide  [in  the  Organism].  A. 
Jaboin  and  Beaudoin  [J.  Pharm.  Chim.,  1909,  [vi],  29,  15—23). — 
The  elimination  of  radium  by  the  animal  organism  was  studied  ; 
0"05  nig.  of  radium  bromide  given  in  solution  to  a  rabbit  by  the 
mouth  was  wholly  eliminated  in  four  days.  G.  B. 

Lecithin,  Choline,  and  Formic  Acid.  Giuseppe  Franchini  (Chem. 
Zentr.,  1908,  ii,  1785;  from  Arc/t.  Farm,  sper.,  1908,7,  371—399). 
— In  rabbits  fed  on  lecithin,  tha  amount  of  this  substance  increases  in 
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the  liver  and  muscles,  but  not  in  the  brain  ;  this  goes  on  for  two  weeks 
after  the  administration  of  lecithin  ceases.  Small  quantities  of 
glycero-phosphoric  acid  pass  into  the  urine,  also  formic  acid,  but  not 
choline.  In  the  faeces,  the  amount  of  lecithin  increases  ;  glycero- 
phosphoric  acid  increases  in  the  liver  and  muscles.  W.  D.  H. 

Elimination  of  Nitrogen  after  the  Administration  of  Glycine, 
Asparagine,  and  Glycyl-glycine  Anhydride.  Phcebus  A.  Levene 
and  P.  A.  Kohn  (Amer.  J.  Physiol.,  1909,  23,  324— 343).— This  is  a 
contribution  to  the  attempts  now  being  made  to  determine  the  role 
played  by  individual  cleavage  products  of  the  protein  molecule. 
If  glycine  is  given,  the  increase  of  excreted  nitrogen  begins  earlier 
than  when  protein  is  administered  ;  all  the  glycine  nitrogen  is  removed 
as  urea  within  twenty-four  hours.  Asparagine  more  nearly  approaches 
protein  in  its  behaviour,  where  nitrogen  retention  may  last  seventy- 
two  hours.  Asparagine  also  is  not  so  rapidly  absorbed  as  glycine. 
On  the  hypothesis  that  the  slow  excretion  was  due  to  the  CO'NHg 
group  in  asparagine,  glycyl-glycine  anhydride,  which  contains  two 
CO'NH  groups,  should  be  eliminated  more  slowly  still ;  the  experiment 
was  frustrated  by  the  death  of  the  dog,  but  there  was  no  evidence  that 
there  was  any  change  into  glycine  or  urea.  W.  D.  H. 

The  Effect  of  Muscular  Work  on  the  Excretion  of  Endo- 
genous ,  Purines.  Ernest  L.  Kennaway  (J.  Physiol.,  1908,  38, 
1 — 27). — During  unaccustomed  muscular  work,  the  output  of  uric 
acid  is  lessened,  whilst  that  of  purine  bases  is  increased,  the  total  output 
of  purine  substances  being  about  normal.  A  greatly  increased  output 
of  uric  acid  follows  the  work.  If  the  work  is  repeated,  the  changes 
noted  show  a  progressive  diminution,  but  they  reappear  when  another 
kind  of  muscular  exercise  is  taken  up.  The  increase  in  purine  bases 
is  attributed  to  defective  oxidation,  but  is  not  modified  by  inhalation 
of  oxygen.  The  output  of  these  bases  exhibits  diurnal  variations 
similar  to,  but  less  marked  than,  those  which  occur  in  connexion  with 
uric  acid.  The  amount  of  the  latter  tends  to  vary  inversely,  and  that  of 
the  bases  directly,  with  the  volume  of  the  urine.  The  experiments  are 
considered  to  support  Leathes'  contention  that  muscular  work 
leads  to  an  increased  formation  of  uric  acid.  W.  D.  H. 

The  Purine  Substances  Normally  Excreted  in  Man  (when 
neither  Tea  nor  Coffee  have  been  taken).  The  late  Martin 
Kruger  (Biochem.  Zeilsch.,  1909,  15,  361 — 364). — In  the  urine  of  a 
patient  who  entirely  abstained  from  tea  and  coffee,  the  three  known 
methyl  derivatives  of  xanthine  usually  found  in  urine,  ^-methyl- 
xanthine,  heteroxanthine,  and  paraxanthine,  were  absent.  Guanine 
was  also  absent,  but  xanthine,  adenine,  and  epiguanine  were  present. 
Hypoxanthine  was  absent,  and  this  fact  is  accounted  for  by  the  cir- 
cumstance that  a  modified  method  of  isolating  the  bases  was  employed, 
which  is  described  in  detail,  in  which  a  change  of  adenine  into 
hypoxanthine  does  not  take  place.  The  results  account  for  the  origin 
of  the  methylated  purine  derivatives  in  urine.  S.  B.  S. 
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The  Excretion  and  Detection  of  Atoxyl  in  the  Urine. 
(rEOUG  LoCKKMANN  and  Martin  Pauckk  (Chem.  Zenir.,  1908,  ii, 
1542—1543  ;  from  Deutsch.  vied.  Woch.,  1908,  34,  No.  34).— Gadamer's 
btatement  (Apolh.  Zeit.,  22,  566)  that  atoxyl  is  not  decomposed  by 
hydrogen  sulphide  is  only  correct  in  a  limited  degree.  If  the  gas  is 
passed  through  the  heated  solution  acidified  with  hydrochloric  acid, 
;irsenic  is  precipitated  quantitatively.  In  the  presence  of  strong 
liydrochloric  acid  at  0°,  hydrogen  sulphide  also  produces  a  precipitate, 
which  is  probably  p-aminophenylarsenic  sulphide,  NHj'CgH^'AsS.,,  or 
a  similar  compound.  Also  in  neutral  hot  solutions,  hydrogen  sulphide 
causes  a  precipitate.  If  the  atoxyl  compound  is  warmed  with 
sulphur  dioxide  until  all  the  latter  is  driven  off,  hydrogen  sulphide 
then  causes  a  yellow  precipitate  at  the  ordinary  temperature. 

Atoxyl  preparations  are  very  inconstant  in  composition  ;  this  is  not 
only  due  to  variations  in  water  of  crystallisation,  but  to  other  com- 
pounds mixed  with  the  atoxyl.  Atoxyl  can  be  detected  by  Ehrlich 
and  Bertheim's  reaction  (Abstr.,  1907,  i,  81 2)  either  in  water  or  in  urine. 
In  water  1  mg.  in  100  c.c.  can  be  detected  ;  the  delicacy  of  the  test  in 
urine  is  less. 

After  subcutaneous  injection,  atoxyl  is  rapidly  excreted  in  the  urine 
almost  wholly  unchanged.  If  the  injections  are  repeated,  traces  are 
found  for  a  week  afterwards  ;  a  small  amount  of  cleavage  occurs  in  the 
body,  as  shown  by  the  presence  of  "  free  "  arsenic  in  traces  in  the 
urine.  Later,  a  certain  amount  is  taken  up  and  bound  in  the  organism, 
and  finally  excreted  with  keratin.  W.  D.  H. 

The  Diazo-reaction  of  Normal  Urine.  R.  Enoeland  {Chem. 
Zentr.,  1908,  ii,  1273—1274;  from  Maach.  med.  Woch.,  1908,  55, 
1643 — 1645). — The  statement  of  Penzoldt  and  Petri  {IJerl.  klin. 
Iloc/t.,  1883 ;  Zeitsch.  klin.  Med.,  1884)  that  normal  urine  gives 
Ehrlich's  diazo-reaction  is  confirmed.  It  is  attributed  to  substances, 
such  as  histidine,  which  contain  an  imino-azo-nucleus,  and  the  absence 
of  the  reaction  in  many  normal  urines  is  attributed  to  the  presence  of 
such  substances  as  creatinine,  which  unite  with  imino-azo-compounds. 
In  certain  pathological  conditions,  the  excretion  of  the  last-named 
substances  is  increased.  W.  D.  H. 

A  Simple  Apparatus  for  the  Cryoscopy  of  Urine.  Erwin 
Rupp  {Chem.  Zentr.,  1908,  ii,  1536—1537  ;  from  Apoth.  Zeit.,  1908,  23, 
714). — A  form  of  apparatus  suitable  for  rapid  freezing-point  estima- 
tions with  urine.  W.  D.  H. 

Hydrochloric  Acid  Content  of  Gastric  Juice  in  Anchylo- 
stomiasis,  "With  Special  Reference  to  its  Relationship  to  Anaemia 
and  Appetite.  Tanzo  Yoshida  {Cliem.  Zentr.,  1908,  ii,  1950  ;  from 
Arch.  >SchiJs.Trope7ihyg.,1908, 12,  683— 697).— The  acidity  of  the  gastric 
juice  in  Japanese  and  also  in  Chinese  varies  between  45  and  49  degrees 
of  acidity  with  0-09 — 0-17%  HCl.  In  anchylostomiasis  these  figures 
remain  normal ;  the  juice  was  rarely  subchlorhydric,  and  still  more 
rarely  hyperchlorhydric.  The  proportion  of  free  hydrogen  chloride 
decreases  when  anajmia  becomes  more  intense,  and  the  appetite  in 
anchylostoniia.sis  is  closely  connected  with  this.  G.  B, 
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Experimental  Glycosuria.  IV.  Cause  of  the  Hyperglycaemia 
Produced  by  Asphyxia.  John  J.  R.  Macleod  {Amer.  J.  Physiol.^ 
1909,  23,  278 — 302). — Hyperglycsemia  lasts  some  time  after  asphyxia- 
tion. The  source  of  the  sugar  is  the  hepatic  glycogen,  for  after 
extirpation  of  the  liver,  hyperglycsemia  does  not  occur.  The  same  is 
true  for  the  hyperglycaemia  produced  by  curare.  The  asphyxial  (and 
curare)  blood  acts  directly  on  the  liver  cells,  for  the  usual  results  take 
place  after  the  hepatic  nerves  are  cut.  The  substance  in  the  blood 
considered  to  be  responsible  for  the  action  is  carbon  dioxide,  and  not 
loss  of  oxygen.  W.  D.  H. 


Toxicology  of  Nickel  Carbonyl,  H.  W.  Armit  {J.  Hygiene, 
1909,  8,  565 — 600).- — The  lethal  dose  of  nickel  varies  according  to  the 
animal  employed  and  the  method  of  administration.  In  the  form  of 
nickel  carbonyl  the  conditions  for  rapid  absorption  are  most  favourable, 
and  rabbits  die  after  3 — 4  mg.  per  kilo,  of  body-weight,  and  cats  after 
8"5  mg. 

When  the  gas  is  breathed,  nickel,  probably  as  hydrated  basic 
carbonate,  is  deposited  on  the  respiratory  surface,  from  which  it  is 
taken  up  by  the  lymph  and  blood.  It  is  thus  carried  to  the  tissues  and 
deposited  there,  especially  in  the  brain  and  adrenals.  The  histological 
appearances  produced  are  figured ;  there  is  endothelial  degeneration, 
fatty  degeneration  of  the  vessel  walls  and  adrenals,  and  possibly  a 
primary  action  on  the  brain  cells.  Hsemorrhages  and  other  secondary 
results  follow.  Nickel  is  excreted  by  the  kidneys  and  intestine.  Iron- 
carbonyl  produces  very  similar  results,  but  the  fatal  dose  is  larger ; 
cobalt  occupies  an  intermediate  position  in  toxicity.  No  treatment 
was  found  to  avert  death.  W.  D.  H. 


Chemical  Constitution  and  Physiological  Activity  of  Acids. 
Jacques  Loeb  {Biochem.  Zeitsch.,  1909,  15,  254 — 271). — The  physio- 
logical activity  was  determined  by  ascertaining  the  strengths  of 
various  acids  necessary  to  produce  a  fertilisation  membrane  in  the 
eggs  of  sea-urchins.  A  number  of  eggs  were  immersed  in  solutions 
of  the  acids  of  varying  strengths  in  sodium  chloride  solution  isotonic 
with  sea-water  for  definite  intervals,  then  transferred  back  again 
to  sea-water,  and  the  percentage  of  eggs  which  had  formed  membranes 
determined  in  each  case.  It  was  found  in  the  case  of  the  fatty 
monobasic  acids  that  the  larger  number  of  carbon  atoms  they  contained 
the  more  active  were  they  as  membrane  producers.  The  hydroxy- 
acids  were  less  active  than  the  corresponding  unsubstituted  acids  ;  the 
polybasic  acids  were  less  active  than  the  monobasic.  The  mineral 
acids  were  also  less  active  than  organic  acids.  The  conclusion  is  drawn 
that  the  first  action  of  the  acids  is  to  penetrate  the  cell-membranes, 
and  this  is  a  function  of  the  undissociated  acid  as  a  whole,  and 
not  of  the  hydrogen  ions.  The  hydrogen  ions  appear,  however,  to 
inhibit  the  formation  of  the  membrane,  as  this  takes  place  only  after 
the  eggs  are  transferred  back  to  sea- water  after  immersion  in  the 
acid.  S.  B.  S. 
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Is  Phenolphthalein  Split  in  the  Body?  C.  Fleio  (Chem. 
Zentr.,  lUUH,  ii,  1374;  from  Bull.  Sci.  Pharmacol,  1908,  15,  381—384. 
Compare  Abstr.,  1908,  ii,  313). — Various  organs  of  the  dog  were 
perfused  with  a  solution  of  phenolphthalein.  The  amount  was  the 
same  after  as  before  perfusion,  except  in  the  case  of  the  kidney,  where 
it  was  slightly  lessened.  W.  D.  H. 

Influence  of  the  Asymmetric  Carbon  Atom  in  Pharmacologry. 
The  Action  of  d-,  r-,  and  ^Campho^  on  the  Chloral-poisoned 
Frog's  Heart.  Juiio  H.\.malainen  (Chem.  Ztutr.,  1908,  ii,  1451  ; 
from  Ska7id.  Arch.  Physiol.,  1908,  21,  64— 79).— The  three  modifica- 
tions of  camphor  have  no  action  on  the  normal  frog's  heart.  They, 
however,  stimuhite  the  heart's  action  after  this  has  been  lessened  by 
chloral.  The  action  of  the  three  kinds  of  camphor  is  pretty  equal,  but 
that  of  the  ^-variety  is  least.  W.  D.  H. 

Chemical  Examination  and  Physiological  Action  of 
Nutmeg.  Frederick  J3.  Power  and  Arthur  H.  Salway  {Amer.  J. 
Pharm.,  1908,  80,  563 — 580). — The  narcotic  action  of  nutmeg  is 
generally  attributed  to  myristicin,  but  owing  to  the  fact  that  the 
action  of  nutmeg  itself  is  much  more  pronounced  than  that  of  an 
equivalent  quantity  of  pure  myristicin,  it  was  considered  desirable 
to  make  a  complete  investigation  in  order  to  ascertain  if  other 
substances  are  present  which  contribute  to  the  effect. 

The  essential  and  expressed  oils  of  nutmeg  have  already  been 
studied  (Trans.,  1907,  91,  2037;  1908,  93,  1653).  An  examination 
of  the  "  press-cake "  has  revealed  the  presence  of  the  following 
substances  which  were  not  identified  in  either  of  the  oils :  dextrose, 
tannic  acid,  colouring  matters,  resins,  and  a  very  small  quantity  of 
ipuranol  (Trans.,  1908,  93,  907;  Abstr.,  1908,  ii,  725); 

The  results  of  a  physiological  investigation  have  shown  that  the 
narcotic  property  of  nutmeg  is  undoubtedly  due  to  myristicin,  but 
have  indicated  that  this  substance  when  associated  with  the  other 
constituents  is  in  a  more  favourable  condition  for  absorption  than 
when  it  is  in  a  pure  state.  E.  G. 

Absorption,  Excretion,  and  Destruction  of  Strophanthine. 
Robert  A.  Hatcher  {Amer.  J.  Physiol.,  1909,  23,  303— 323).— The 
absorption  of  strophanthine  is  rapid  even  from  ligatured  loops  of 
intestine.  Absorption  when  the  drug  is  given  by  the  mouth  (in 
man  and  dog)  is,  however,  comparatively  slow,  and  with  small  doses, 
excretion  keeps  pace  with  it,  so  that  a  large  dose  has  to  be  given 
to  produce  toxic  effects.  The  amount  destroyed  in  the  alimentary 
canal  is  small.  It  can,  in  the  rat,  be  detected  subsequently  in  all 
the  tissues.  The  oral  administration  of  strophanthine  is  regarded  as 
therapeutically  irrational.  W.  D.  H. 

Influence  of  lodothyrin,  Spermine,  and  Adrenaline  on 
Oxidation  Processes,  and  on  the  Toxicity  of  the  Urine. 
A.  J.  Juschtschenko  (Biochem.  Zeitsch.,  1909,  15,  365 — 452). — In 
mental  diseases  the   toxicity  of   the   urine  varies,    being  sometimes 
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increased,  sometimes  lessened.  It  is  stated  that  similar  variations 
are  produced  in  animals,  accompanied  by  changes  in  gaseous 
metabolism,  by  the  administration  of  iodothyrin,  spermine,  and 
adrenaline,  or  by  the  extirpation,  partial  or  complete,  of  the  glands 
which  produce  these  substances.  W.  D.  H. 

Behaviour  of  "  Bromoglidin  "  in  the  Organism.     Heinhich 

BoRUTTAU  {0/iem.  Zentr.,  1908,  ii,  1742  ;  from  Deutsch.  med.  Woch., 
1908,  34,  1883— 1884).— The  bromine  of  *' bromoglidin  "  is  secreted 
in  a  similar  manner  to  the  bromine  of  potassium  bromide,  except 
that  secretion  is  increased.  The  physiological  action  appears  also 
to  be   greater   than    is   indicated    by   the    bromine  content. 

J.  V.  E. 

Effect  of  Magnesium  on  Some  of  the  Toxic  Effects  of 
Eserine.  Don  K.  Joseph  {Amer.  J.  Physiol.,  1909,  23,  215 — 225). 
— Although  magnesium  salts  have  no  influence  on  eserine  myosis, 
they  have  a  certain  value  as  an  antidote  in  eserine  poisoning ;  thus 
they   abolish    the    muscular   tremor   produced    by   eserine. 

W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Influence  of  Aeration  on  the  Formation  of  Volatile  Products 
in  Alcoholic  Fermentation.  E.  Kaysek  and  A.  Demolon  (Compt. 
rend.,  1909,  148,  103—105.  Compare  Abstr.,  1907,  ii,  714;  1908, 
i,  317  ;  Trillat,  Abstr.,  1908,  ii,  615). — The  authors  have  compared 
the  action  of  the  champagne  yeast  No.  3  with  that  of  a  yeast  (the 
yeast  of  bananas  No.  221)  of  a  definitely  aerobic  character  on  malt 
extract  (containing  15"76%  of  sugar)  with  reference  to  the  quantities 
of  volatile  acids,  esters,  aldehydes,  and  higher  alcohols  formed. 
Comparative  experiments  were  made  (a)  in  long-necked  flasks 
completely  filled  in  order  to  avoid  contact  with  the  air ;  (6)  in  shallow 
vessels  two-thirds  full  and  exposing  a  large  surface  of  liquid  to  the 
air.  The  results  are  given  in  tabular  form.  At  the  end  of  one 
month  the  quantities  of  sugar  decomposed,  and  of  yeast,  volatile  acids, 
esters,  and  aldehydes  formed,  by  the  banana  yeast  were  considerably 
greater  (two  to  five  times)  in  the  shallow  vessels  than  in  the  flasks, 
whilst  the  alcohol  content  was  found  to  be  greater  in  the  unexposed 
liquid.  On  the  other  hand,  similar  experiments  with  the  champagne 
yeast  showed  that  exposure  to  the  air  had  very  slight  effect  on 
the  amounts  of  sugar  decomposed,  and  yeast  formed,  decreased  those 
of  volatile  acids  and  esters  to  less  than  half,  doubled  the  amount 
of  higher  alcohols,  and  enormously  increased  the  proportion  of 
aldehydes. 

At  the  end  of  six  months  the  effect  of  exposure  to  air  on  the  action 
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of  the  banana  yeast  is  still  to  increase  the  amount  of  sugar  decomposed 
and  of  yeast  formed,  although  to  a  smaller  extent  than  after  one 
month,  but  to  largely  decrease  the  amounts  of  volatile  acids  and 
esters.  Only  traces  of  aldehyde  are  found  in  either  exposed  or 
unexposed  liquids. 

After  six  months,  comparison  of  the  exposed  with  the  unexposed 
liquids  fermented  with  the  champagne  yeast  shows  that  the  weights  of 
yeast,  aldehydes,  and  higher  alcohols  are  greater,  and  that  of  esters  is 
less,  in  the  former  than  in  the  latter.  Addition  of  mercuric  chloride 
to  the  liquid  fermented  by  the  champagne  yeast  in  a  shallow  vessel  for 
six  months  reduces  the  amounts  of  yeast  and  aldehydes  formed,  but 
increases  those  of  esters,  ethyl  alcohol,  and  higher  alcohols,  probably 
by  protecting  these  from  oxidation.  £.  H. 

Influence  of  Inorganic  Salts,  particularly  of  Stannous 
Chloride,  on  Fermentation.  G.  (Jimkl  {Compt.  rend.,  1908,  147, 
1324 — 1326). — Kayser  and  Marchand  have  shown  that  small  traces 
of  manganese  favour  alcoholic  fermentation.  The  author  now  tinds 
that  the  effect  of  stannous  chloride  on  various  species  of  yeast  is  even 
more  marked,  a  cultuie  containing  one  part  in  10,000  producing  4% 
more  alcohol  than  the  control.  G.  B. 

Denitriflcation.  Masaniello  Cingolani  {CJiem.  Zentr.,  1908,  ii, 
19,  1626;  from  Staz.  speriin.  agrar.  ital.,  1908,  41,  530— 540).— Five 
grams  of  fresh  faices  (from  a  calf)  were  placed  iu  100  c.c.  of  a  0*3% 
solution  of  sodium  nitrate,  and  two  organisms  which  cause  denitriflca- 
tion were  isolated.  Both  were  cocci,  and  they  are  termed  Bacillus 
porticensis  detiitrijicansa  and  -y3.  The  latter  attacks  nitrates,  reducing 
them  to  nitrites,  but  it  has  no  further  action ;  the  former  reduces 
nitrites  to  ammonia  and  then  to  free  nitrogen,  but  has  no  action 
on  nitrates.  Ammonia  is  said  to  be  an  intermediate  product ;  when 
ammonium  nitrate  is  used  in  place  of  sodium  nitrate,  the  reaction 
is  much  accelerated.  E.  J.  R. 

Sewage  Purification.  W.  Mair  {J.  Hygiene,  1909,8,  609—654). 
— An  experimental  discussion  of  the  methods  of  sewage  purification, 
especially  in  relation  to  the  part  played  by  bacteria.  In  the  contact 
beds,  a  considerable  proportion  of  the  organic  nitrogen  disappears  as 
gas  as  a  result  of  alternate  nitrification  and  denitriflcation.  The 
amount  of  nitrate  in  the  efiluent  is  a  direct  measure  of  the  degree  of 
aeration  to  which  the  sewage  has  been  exposed  in  the  percolating  beds. 
If  the  nitrate  disappears  from  a  contact  bed,  it  is  a  sign  that  the  bed 
is  being  overworked  ;  the  denitrifying  process  being  allowed  to  proceed 
too  far.  So  long  as  nitrate  is  present,  cultures  of  the  Bacillus 
hyponitrosits  have  no  putrefactive  odour.  W.  D.  H. 

Standardisation  of  Disinfectants.  Emulsified  Disinfect- 
ants. Harriette  Chick  and  Charles  J.  Martin  {J.  Hygiene,  1909, 
8,  654—697,  698—703.  Compare  Watson,  Abstr.,  1908,  ii,  976).— 
In  any  method  of  standardisation,  it  is  necessary  that  the  tests  be 
carried  out  under  constant  conditions  of  temperature,  culture  medium, 
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number  of  bacteria  per  unit  volume,  and  duration  of  observation. 
A  logarithmic  relation  exists  between  concentration  of  the  disinfectant 
and  velocity  of  disinfection.  In  the  case  of  metallic  salts,  traces  of 
the  disinfectant  carried  over  with  the  test  sample  must  be  neutralised 
by  sulphide  ;  in  the  case  of  mercuric  chloride,  an  excess  of  sulphide  is 
necessary  to  decompose  a  compound  formed  between  the  salt  and  the 
substance  of  the  bacterium. 

Some  disinfectants  are  more  efficient  against  one  species  of  bacterium, 
others  against  another.  In  the  case  of  spores,  metallic  salts  are  most 
efficient.  As  a  rule,  virulent  species  are  more  difficult  to  kill  than 
non-virulent  ones.  In  the  process  of  standardisation,  it  is  therefore 
necessary  to  fix  on  a  particular  organism  in  the  test.  Bacillus  typhosus 
is  the  best  to  employ,  but  a  non-virulent  strain  should  be  selected 
in  order  to  minimise  danger  to  those  engaged  in  the  test. 

The  presence  of  10%  of  blood-serum  reduces  the  efficiency  of  1%  of 
phenol  by  about  12%.  The  effect  on  emulsified  disinfectants  is  somewhat 
greater.  The  presence  of  finely  particulate  matter  affects  the  germi- 
cidal value  of  emulsified  disinfectants  containing  the  higher  phenols 
to  a  much  greater  extent  than  it  does  solutions  of  phenol.  The 
I'emoval  of  an  emulsion  of  the  higher  phenols  by  bacteria,  by  finely 
divided  animal  charcoal,  by  dust,  etc.,  obeys  in  all  cases  the  same 
quantitative  laws.  Finer  emulsions  are  more  seriously  reduced  in 
value  by  particulate  matter  than  coarser  ones. 

The  removal  of  an  emulsion  of  higher  phenols  by  bacteria  is  in  the 
first  instance  a  process  of  adsorption ;  disinfectants  of  this  class 
possess  superior  efficiency,  because  owing  to  this  adsorption  the 
bacteria  rapidly  become  surrounded  by  the  disinfectant  in  much 
greater  concentration  than  exists  throughout  the  liquid.     W.  D.  H. 


Degradation  of  Sugar  during  the  Respiratory  Process. 
P.  BoYSEN  Jensen  {Ber.  Deut.  boL  Ges.,  1908,  QQa,  666—667).— 
Alcoholic  fermentation  is  identical  with  the  intramolecular  respiration 
of  seeds,  and  the  latter  process  is  the  starting  point  for  normal 
respiration.  In  alcoholic  fermentation,  dihydroxyacetone  is  formed  as 
an  intermediate  product ;  if  hydroxylamine  hydrochloride  is  added 
during  fermentation,  the  oxime  is  formed  in  small  quantity,  and 
after  the  end  of  the  fermentation,  dihydroxyacetone  can  be  isolated 
as  its  phenylmethylosazone.  Dihydroxyacetone,  prepared  by  Fenton 
and  Jackson's  method,  yields,  on  fermentation,  alcohol  and  cai'bon 
dioxide.  Zymase  consists,  therefore,  of  two  separate  enzymes  :  dextrase 
and  dihydroxyacetonase. 

In  a  glycerol  solution  of  dextrose,  the  second  of  these  is  inhibited, 
so  that  dihydroxyacetone  is  the  end  product.  Dihydroxyacetone  is 
also  decomposed  by  oxydase,  yielding  carbon  dioxide  and  water,  but 
not  alcohol.  The  fact  that  oxydase  attacks  neither  sugar  nor  alcohol 
leads  to  the  hypothesis  that  in  the  normal  respiration  of  plants, 
dihydroxyacetone  is  the  immediate  precursor  of  the  carbon  dioxide 
and  water  ;  in  intramolecular  respiration,  that  is,  in  an  atmosphere 
deprived  of  oxygen,  it  yields  carbon  dioxide  and  alcohol.  The  process 
of  normal  respiration  can  therefore  be  imitated  by  adding  oxydase  to 
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a  fermenting  dextrose,  the  degradation  of  the  latter  then  taking  place 
as  follows  :  CoHgOg  —y  OH-CHg-CO-CHg-OH  -^  COj  +  HaO. 

G.  B. 

The  R61e  of  Zymases  in  the  Respiratory  Processes  of  Seed- 
plants.  S.  KosTYTSCHEFF  (^tocAem.  Zeitsch.  1908,  15,  164 — 195). — It 
has  been  shown  by  various  observers  that  anaerobic  respiration  of 
pea-seeds  is  in  all  essential  respects  identical  with  the  process  of 
typical  alcoholic  fermentation.  Experiments  were  carried  out  to  throw 
further  light  on  the  mechanism  of  the  reaction,  by  determining  the 
amount  of  alcohol  and  carbon  dioxide  produced  by  pea-seeds  and  wheat 
embryos  in  the  presence  and  absence  of  air,  and  in  the  presence 
of  sugar,  and  also  in  the  intermediate  products  formed  from  the  latter 
by  yeast  fermentation.  It  was  shown  that  the  assumption  that  the 
alcoholic  fermentation  of  seed-plants  is  independent  of  the  oxygen 
respiration  will  not  hold,  in  that  such  powerful  excitants  of  alcoholic 
fermentation  as  pea-seeds  produce,  with  full  aeration,  no  alcohol. 
Furthermore,  alcohol  does  not  appear  to  be  a  normal  intermediate  pro- 
duct of  sugar  utilisation,  for  although  pea-seeds  will  when  aerated 
consume  slowly  the  alcohol  previously  produced  in  absence  of  air,  the 
consumption  is  not  accompanied  byan  increased  output  of  carbon  dioxide. 
Wheat-seeds  and  embryos  do  not  possess  this  capacity  for  alcohol 
consumption  at  all.  On  the  other  hand,  dextrose  causes  an  increased 
production  of  carbon  dioxide.  Solutions  containing  the  intermediate 
products  of  fermentation  (produced,  for  example,  by  the  action  of 
zymase  in  the  presence  of  phosphates)  cause  an  even  larger  carbon 
dioxide  output  than  sugar  it.self.  The  greater  part  of  the  primary 
products  of  the  zymase  action  appear  to  be  immediately  oxidised 
further  without  production  of  alcohol.  The  presence  of  the  latter 
substance  in  certain  seeds  is  to  be  explained  on  the  assumption  that 
these  primary  products  do  not  all  undergo  immediate  oxidation  ;  in 
this  case  they  are  converted  into  carbon  dioxide  and  alcohol,  which  latter 
must  be  regarded  as  a  by-product  only,  of  the  respiratory  processes. 

S.  B.  S. 

Phosphorus  and  the  Formation  of  Amino-acids  in  Higher 
Plants.  Francesco  Scurti  (Chem.  Zentr.,  1908,  ii,  16,  1370;  from 
Staz.  sperim.  agrar.  ital.,  1908,  41,  456 — 470). — -The  non-protein 
nitrogen  compounds  in  plants  are  made  up  of  the  same  substances  as 
are  found  in  germinating  seeds  and  in  young  seedlings.  Phosphorus 
is  known  to  play  an  important  part  in  protein  formation,  and 
the  author  considers  that  it  may  function  in  the  formation  of  amino- 
acids.  E.  J.  R 

Occurrence  and  Role  of  Zinc  in  Plants.  Maurice  Javillier 
{Chem.  Zentr.,  1908,  ii,  1828  j  from  Bull.  Sci.  Pharm.,  1908,  15, 
559 — 565). — Besides  certain  well-defined  varieties  growing  on  soils 
which  are  rich  in  zinc,  most  plants  contain  appreciable  quantities  of 
this  metal,  which  is  especially  found  in  Conifers.  The  growth  of 
yeast  is  favoured  by  small  quantities  of  zinc,  although  the  optimum 
concentration  of  the  metal  is  greater  than  in  the  case  of   Aspergillus. 
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Zinc  can  also  act  favourably  on  the   growth  of   Phanerogams,   for 
example,  cereals.  G.  B. 

The  Chemical  Processes  of  Ripening.  The  Ripening  of 
Oranges.  Presence  of  Asparagine  and  Glutamine  in  the  Juice. 

Francesco  Sgurti  and  G.  de  Platu  {Chem.  Zentr.,  1908,  ii,  16,  1370; 
from  Staz.  sperim.  agrar.  ital.,  1908,  41,  435 — 455). — The  authors 
draw  the  following  conclusions  from  their  experiments:  (1)  The 
acidity  of  oranges  is  due  to  citric  and  malic  acids,  the  quantity  of 
which  increases  in  the  earlier  stages,  but  falls  off  afterwards.  In  this 
respect  oranges  resemble  other  acid  fruits.  (2)  The  sugars  present 
are  dextrose,  laevulose,  and  sucrose ;  the  two  first  steadily  increase 
during  ripening,  whilst  the  sucrose  decreases.  There  is  more  laevulose 
than  dextrose.  In  sweet  and  in  bitter  oranges  there  is  more  reducing 
sugar  than  sucrose,  but  not  in  common  Italian  oranges.  No  relation- 
ship could  be  discovered  between  acidity  and  the  amount  of  sucrose 
present,  (3)  The  total  nitrogenous  matter  decreases,  but  the  loss  falls 
entirely  on  the  proteins  precipitated  by  basic  lead  acetate  and  not  on 
the  other  nitrogen  compounds,  which  remain  constant  in  amount. 
These  non-protein  compounds  consist  chiefly  of  asparagine  and  glutamine 
it  is  significant  that  these  two,  which  are  constantly  associated  with 
germination  and  assimilation,  should  also  be  present  during  ripening. 

E.  J.  R. 

The  First  Stages  in  the  Development  of  Perennial  Plants 
compared  with  those  of  Annuals.  Gustave  Andrk  {Comjd.  rend., 
1908,  47,  1485— 1487).— During  the  first  two  years  of  the  life  of  a 
perennial  plant,  the  root  is  much  more  developed,  relative  to  the 
shoot,  than  is  the  case  in  annual  plants,  and  contains  a  larger  propor- 
tion of  phosphates  than  the  root  of  the  latter.  G.  B. 

Constituents  of  the  Fruit  of  Rhamnus  cathartica.  Nicolai 
A.  Waljaschko  and  N.  Krasowsky  (/.  Buss.  Fhys.  Chem.  Soc,  1908, 
40,  1502 — 1509). — Discussion  of  previous  work  on  this  subject  (see 
Tschirch  and  Pedersen,  Abstr.,  1898,  i,  599;  Hesse,  Abstr.,  1900,  i, 
40;  Tschirch  and  Polacco,  Abstr.,  1900,  i,  .681)  and  of  the  results 
obtained  by  Krasowsky  (see  following  abstract).  T.  H.  P. 

Berries  of  Rhamnus  cathartica  and  the  Methods  of 
Separating  the  Substances  Contained  Therein.  N.  Krasowsky 
{J.  Buss.  Phys.  Chem.  Soc,  1908,  40,  1510—1569.  Compare  Tschirch 
and  Polacco,  Abstr.,  1900,  i,  681). — After  describing  in  detail  the 
methods  used  for  extracting  the  various  constituents  from  the  berries 
and  purifying  them,  the  author  discusses  separately  each  of  these  con- 
stituents, which  f»re  as  follows. 

(1)  Quercetin,  apparently  identical  with  that  obtained  from  quer- 
citrin.  (2)  Rhamnetin.  (3)  Xanthorhamnin  (compare  Tanret  and 
Tanret,  Abstr.,  1900,  i,  185),  which  is  hydrolysed  by  dilute  sulphuric 
acid,  giving  rhamnetin,  galacto.se,  and  rhamnose  (2  mols.) :  03^1142^20  + 
SHoO  =  Ci^H^OyMe  +  C„Hj20«  +  2C^iHj205.  The  only  difference  between 
the  product  described  by  Tanret  and  Tanret  {loc.  cil.)  and  that  obtained 
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by  the  author  is  that  the  former  gives  golden-yellow  crystals,  whilst 
the  latter  separates  in  faintly  yellow  crystals.     (4)  Emodin, 

m.  p.  254 — 255°,  which  is  a  trihydroxymethylanthraquinone,  and 
closely  resembles  frangula-emodin  (compare  Oesterle,  Abstr.,  1900,  i, 
304).  (5)  lihamnoxanthin,  CgiH.^oOg,!!^^),  which  is  reduced  to  methyl- 
anthracene  by  zinc  dust  in  an  atmosphere  of 'hydrogen,  and  readily 
undergoes  transformation  into  emodin  when  crystallised  repeatedly 
from  alcohol.  I'etra-acetylrhamnoxanthin,  CgiHj^OgA-c^,  crystallises 
from  acetic  acid  in  microscopic,  pale  yellow  needles,  m.  p.  146 — 149°. 
Rhamnoxanthin  is  a  glucoside,  and  is  resolved  into  emodin  and  methyl- 
pentose  on  hydrolysis  with  dilute  hydrochloric  acid  :  Q^yy{.^QOf^-k-li..f)  = 
<^i5Wio05  +  C„Hi,05.  (6)  Jesterin,  C,^.\i^f>^^,mf),  m.  p.  205—218°, 
which  is  a  glucoside  yielding  emodinanthranol,  hexose,  and  pentose  on 
hydrolysis  :  G.,,^^,0,^  +  2Kf>  =  p,,U,p,  +  C^Hi^O,  +  ^,H,,0,.  (7) 
lihamnocathartin,  ^2i^zo^\v  which  is  hydrolysed  by  alkali,  giving 
rhamnoxanthin  and  an  unknown  hexose,  C27HgQOj^  + HoO  =  C2^H2oOj  + 
CyH,oO„,  and  by  acid,  giving  emodin,  rhamnose,  and  hexose,  thus  : 
CarH'soO^  +  m,0  =  Ci,H,oO,  +  C«HjA  +  CeHj^Oo.  (8)  Emodin- 
anthranol  {trihydroxymethylanthranol), 

C6H.,(OH).<V^^>C«H2Me-OH, 

which  separates  from  ethyl  acetate  in  faintly  yellow  crystals,  m.  p. 
280°  ;  its  tetra-acetyl  derivative,  C^gHgO^Ac^,  crystallises  from  alcohol 
in  pale  yellow  plates,  m.  p.  197°.  In  alkaline  solution,  emodin- 
anthranol is  oxidised   by  the   oxygen   of   the  air,    yielding   emodin, 

CgH2(OH)2<CriQ^C!gH2Me'OH,  reduction  of  which  by  means  of  tin 

and  hydrochloric  acid  yields  emodinanthranol.  (9)  Rhamnonigrin  or 
a  mixture  of  rhamnonigrins,  which  were  not  characterised.  (10) 
Succinic  acid. 

The  berries  of  Rhamnus  cathartica  contain  dextrose  in  the  free 
state,  and  galactose,  rhamnose,  and  pentose  only  in  the  form  of 
glucosides.  T.  H.  P. 

Chemistry  of  the  Higher  Fungi.  II.  Polyporus  ignarius. 
Julius  Zellner  (.I/ona<s/<,  1908,  29,  1171 — 1187.  Compare  Abstr., 
1908,  ii,  216). — The  constituents  of  Polyporus  closely  resemble  those 
of  Trametes  suaveolens  previously  examined  {loc.  cit.),  in  accordance 
with  the  fact  that  these  closely-related  fungi  are  parasitic  on  the  same 
host  (willow).  The  ash  (with  much  calcium  sulphate),  ergosterols, 
fats,  resins,  soluble  proteins  and  volatile  substances,  dextrin-like  carbo- 
hydrates (which  are  abundantly  present),  and  ferments  are  all  very 
similar.  The  constituents  of  the  cell  wall,  however,  are  different, 
and,  unlike  Trametes,  Polyporus  contains  mannitol  and  tannins,  but  no 
mycose.  G.  B. 

Presence  of  Urea  in  Certain  Higher  Fungi.  A.  Goris  and 
M.  Mascr6  (Compt.  rend.,  1908,  147,  1488— 1489).— Young  specimens 
of  Psolliota  campestris  contain  urea  to  the  extent  of  2'75%,  and 
mature  ones,  4'3%  of  their  dry  weight  (compare  Abstr.,  1903,  ii,  567). 

G.  B. 
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Some  Mannas  and  Belated  Products.  Alfred  Ebert  {Chem. 
Zentr.,  1908,  ii,  1874—1875;  from  Zeitsch.  Allg.  Oeslerr.  Apoth.  Ver., 
1908,  46,  427—429,  439—440,  447—450,  459—460,  467—470, 
479  —  481,  491  —  492,  503—504,  515—516,  529  — 530).  —  This 
gives  the  proximate  composition  of  a  number  of  Persian  and 
Australian  mannas.  The  figures  given  below  are  expressed  in 
percentages  of  the  crude  materials,  except  where  otherwise  stated. 

"Trehala,"  derived  from  the  larval  cocoons  of  a  beetle  living  on  the 
stems  and  flowering  heads  of  Echinops  persictis,  contains  moisture 
iri,  ash  2*6,  trehalose  17*5,  gum  (yielding  mucic  acid  on  oxidation) 
27*1,  and  tannin  and  residue  44*5  ;  of  the  residue,  71%  consists  of  a 
starch  giving  a  reddish- brown  colour  with  iodine. 

"  Terendschabin  "  is  exuded  from  the  leaves  and  thorns  of  Alhagi 
maurorum  ;  it  consists  of  moisture  5*2,  ash  9 '4,  chlorophyll  with  some 
gum  0*5,  sucrose  42*0,  a  gum  (yielding  oxalic  acid  on  oxidation)  20'3, 
and  residue  32*0. 

"  Bide-khecht,"  derived  from  the  leaves  of  Salix  fragilis,  contains 
moisture  4*1,  ash  25*4,  dextrose  17*5,  sucrose  50'1,  matter  soluble  in 
water  13*3,  and  insoluble  matter  19'2.  The  sample  was  adulterated 
with  wheat-flour  and  gypsum. 

'*  Gueze-elefi,"  from  Quercus  vallonia,  contains  moisture  7"5,  ash 
54,  sucrose  53*2,  dextrose  19*0,  gum  (yielding  mucic  acid  on  oxidation) 
103,  and  insoluble  residue  10"0. 

"  Schir-Khist,"  the  manna  from  Cotoneasler  nummularia,  contains 
moisture  15'9,  ash  2'2,  dextrose  37'5,  sucrose  12*9,  gum  (yielding 
mucic  acid)  24*2,  and  insoluble  residue  9*5. 

"  Eucalyptus  manna,"  from  E.  Gunnii,  var,  rubida,  contains  moisture 
9'7,  ash  6-8,  melitose  68*5,  dextrose  20'9,  sucrose  2'1,  gum  (yielding 
mucic  acid)  3*2  and  insoluble  residue  4'3.  A  specimen  from  E.  pulver- 
ulenta,  S.,  consists  of  melitose  21*4,  Isevulose  16*2,  sucrose  60*0,  and 
insoluble  residue  1*0. 

Tabasheer,  a  siliceous  deposit  from  bamboo  culms,  especially  Bam- 
husa  stricta  R.,  contains  sucrose  4*2,  gum  (yielding  mucic  acid)  2 '6, 
and  inorganic  residue  about  90  (compare  Ince,  Abstr.,  1897,  ii,  278). 

T.  A.  H. 

Mode  of  Combination  of  Mineral  and  Organic  Acids  in 
Wine.  Antonio  Quartaroli  (Bied.  Zentr.,  1908,  37,  862  ;  from 
iStaz.  sper.  agrar.  ital.,  1906,  39,  993). — The  mineral  acids  of  wine 
are  in  the  form  of  salts  unless  present  in  very  large  amounts. 
Addition  of  mineral  acids  can  be  detected  by  determining  the 
electrical  conductivity,  which  is  distinctly  increased  by  adding 
potassium  hydroxide  to  wine  containing  neither  mineral  nor  free 
organic  acid.  When  organic  acids  have  been  liberated  by  addition 
of  mineral  acid,  the  conductivity  is  diminished  by  adding  potassium 
hydroxide.  Addition  of  1  gram  of  sulphuric  acid  per  litre  can  be 
detected  in  this  manner.  N.  H.  J  M. 

Amounts  of  Nutrients  Utilised  by  Sugar-beet  in  the 
First  Year,  and  their  Relation  to  the  Amount  of  Sugar  in 
the  Roots.  Karl  AndrlIk  and  Josef  Urban  {Zeitsch.  Zucherind. 
Bokm,   1909,  33,  221—240.     Compare  Abstr.,  1908,  ii,  1066).— For 
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a  yield  of  400  quintals  per  hectare  of  roots,  it  was  found  that  the 
indispensable  amounts  of  phosphoric  acid,  nitrogen,  and  potash  were 
65*1,  139'8,  and  168'6  kilos,  respectively.  The  amount  of  phosphoric 
acid  is  thus  approximately  the  mean  of  the  amounts  found  by 
Hoffmann  (71-4)  and  by  Willfarth  (62-0  kilos.),  whilst  the  amount 
of  nitrogen  is  lower,  and  that  of  potash  higher,  than  those  given 
by  Hoffmann  and  Willfarth  ;  the  yield  of  sugar  in  Bohemia  was, 
however,  also  higher  than  the  yields  obtained  in  Germany. 

At  present  the  most  favourable  relations  of  the  different  nutrients 
are  N  =  215  and  K20  =  2-59  to  1  part  PjO^  When,  by  selection, 
roots  are  obtained  containing  higher  amounts  of  sugar,  it  will  be 
necessary  to  ascertain  whether  these  amounts  still  hold  good. 

N.  H.  J.  M. 

Influence  of  Some  Calcium  Compounds  on  the  Manurial 
Value  of  Ammonium  Sulphate  and  Calcium  Cyanamide. 
Alkxander  Stebutt  {Bied.  Zentr.,  1908,  37,  805—806;  from 
Fiihling's  Landw.  Zeit.,  1907,  56,  669). — Pot  experiments  in  which 
mustard  was  grown  in  loam,  containing  0*09%  of  calcium  carbonate, 
and  manured  with  ammonium  sulphate  and  calcium  cyanamide  in 
conjunction  with  calcium  oxide,  carbonate,  and  sulphate  respectively. 
The  conclusion  is  drawn  that,  under  normal  conditions,  the  calcium 
compounds  are  without  effect  on  the  action  of  the  two  nitrogenous 
manures.  N.  H.  J.  M. 

Is  Dicyanodiamide  Poisonous  to  Crops  ?  Oscar  Loew  {Chem. 
Zeit,  1909,  33,  21—22.  Compare  Abstr.,  1908,  ii,  775).— Pot 
experiments  with  barley  in  garden  soil  with  mineral  manures  and  with 
N  =  0*75  gram  in  the  form  of  dicyanodiamide  (land  2)  and  as  ammonium 
sulphate  (3).  The  soil  of  (1)  was  heated  at  100°  for  one  hour.  A 
fourth  pot  was  without  nitrogen. 

The  highest  amount  of  dry  matter  (43'2  grams)  was  obtained  in  the 
pot  which  had  ammonium  sulphate.  Dicyanodiamide  in  heated  soil 
gave  the  next  highest  amount  (31  "3  grams),  then  the  pot  which  had  no 
nitrogen  (24'8  grams),  and  last,  dicyanodiamide  in  non-sterilised  soil. 
The  conclusion  is  drawn  that  dicyanodiamide  is  directly  utilised  by 
plants  under  sterilised  conditions,  but  that  in  unsterilised  soil  it  is 
converted  by  microbes  into  substances  injurious  to  plants. 

N.  H.  J.  M. 

Phosphoric  Acid  with  Different  Citric  Acid  Solubility  as 
Manure  for  Meadows.  Hanno  Svoboda  {Chem.  Zentr.,  1908,  ii, 
1893  ;  from  Zeits.  Landw.  Versuch$wes.  Oesten'.,  1908,  11,  733 — 774). — 
Whilst  the  rapidity  of  action  of  phosphate  manures  depends  on  a  high 
percentage  of  phosphoric  acid  soluble  in  citric  acid,  the  value  of  the 
manure  depends  mainly  on  the  amount  of  total  phosphoric  acid. 

N.  H.  J.  M. 

The  Causes  which  Determine  the  Replacement  of  Potassium 
of  Leucite  in  Soils.  Luigi  Bernardini  {Chem.  Zentr.,  1908,  ii,  15, 
1285  ;  from  Staz.  sperim.  agrar.  itciL,  1908,  41,  304— 320).— The 
leucite  used  contained  when  dried  at  110°:  SiOo,  56-89;  AljOg-f 
FegOs,  2408;    Kp,    15-63;    Na^O,   177;  CaO,  I'll;  MgO,  traces. 
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The  solubility  was  determined  in  hydrochloric  acid,  5%  acetic  acid 
water    a  solution  of  carbon  dioxide  in  water,  and  in  a  number  of  salt 
rofutiinsTncluding  sodium  chloride,  nitrate  and  sulphate,  ammonium 
chlorde    itete,  sulphate  and  carbonate,  calcium  chloride,  nitrate 
«u iDhate  and  dihydrogen  phosphate,  and  magnesium  chloride,  nitrate 
and  sulphate       Sodium  and  ammonium  salts  caused  a  good  deal  of 
notaSum  to'  goTnto  solution  ;  magnesium  and  calcium  salts,  on  the 
other  ha^dhfd  only  a  slight  solvent  power.     The  author  considers 
tiardouWe  decomposition  takes  place,  the  potassium  of  the  leucite  being 
rep  aced  by  sodium  or  ammonium.     Ammonia  produced  m  the  soil  by 
Zterial  processes  would  therefore  react  with  leucite,  forming  an  in- 
Sle  ammonium  leucite,  whilst  at  the  same  time  a  soluble  potassuim 
compo-d  is  formed  which  is  available  for  plants^     ^he  ammonia  can 
no  longer  be  washed  away  by  rain,  but  may  still  be  nitrified^  ^  ^ 

Humus-Silicic  Acid.     Hjalmab  von  Feilitzen  {Bied.  Zentr,  1 908, 
07    793-794  •   from  Svenska  Mosshulturforening  Tidskr.,  1907  ;  and 
Wiener  land.:  Zeit.,  1907,  No.  43).--The  7---; -^-^^^^.f^tt" 
^^a.l.sthe.lWi..m^^^^^^ 

'"^^^i^^^:^^^  per --)  to  a  po. 

sandy  soil  increased  the  yield  of  peas,  but  was  without  effect  on  oats^ 
ow^ng  to  the  deficiency  of  nitrogen  in  the  soil.  When  applied  ;n 
conjunction  with  other  manures,  humus-silicic  acid  gave  similar  results 
with  peas,  and  very  slightly  increased  the  yield  of  oats.  ^^  ^  ^  ^ 
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Simplified  Apparatus  for  Gas  Analysis  at  a  High J^mP^a 
from  Eev.  genchvnr.  pure  «^^^:;  j^S      1,  31       3U).      ^^^^  pp  ^_^^ 

r;"Ll\^reL';  a  JL:  ilto  the  aeUve.,  ^be,  and  e,«na,nu. 
is  restored,  so  that  absorption  can  never  take  place.  L.  DE  Ji. 

Quantitative  Folded  Filter  Papers.     F.  Ha^  ,(f  «'»•  ,f«^^j 
iq08  32   1228^— The  author  advocates  more  general   use  of   toldea 
flrr'^P^rs  for  quantitative  work  where  rapid  filtrafon  «  -q-ured 
?heir  use  is  recommended,  especially  when  working  w.th  fije^"*-;'^ 
aand  and  polloid*)  precipitates. 
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Pressure-equalising  Attachment  for  Desiccators.  Edwin 
DowzARD  {Amer.  J.  Pharm.,  1908,  80,  588). — The  following  arrange- 
ment has  been  devised  in  order  to  obviate  the  lifting  of  the  lid  of  a 
desiccator  caused  by  the  expansion  of  the  air  when  a  hot  crucible  or 
basin  is  placed  in  it,  and  the  subsequent  reduction  of  the  pressure  oa 
cooling.  A  calcium  chloride  U-tube  is  placed  in  the  lower  part  of 
the  desiccator,  and  carries  an  arm  which  passes  through  a  perforated 
rubber  stopper  in  the  side  of  the  desiccator.  E.  G. 

Estimation  of  Halogens  in  Organic  Compounds.  C  W. 
Bacon  {Chem.  News,  1909,  09,6;  J.  Amer.  C/iem.  Soc,  1909,  31, 
49 — 52). — The  following  details  are  given  for  successfully  carrying 
out  halogen  determinations  by  Stepanoff's  method  (Abstr.,  1905,  i, 
335)  Let  w  represent  the  number  of  grams  of  halogen  compound 
taken  (about  0*2)  in  a  dry  Kjeldahl  flask  ;  it  is  warmed  under  a 
reflux  condenser  with-  156m>  c.c.  of,  at  least,  98%  alcohol  if  the  compound 
contains  chlorine,  QSw  c.c.  if  it  contains  bromine,  or  44uj  c.c.  if  it 
contains  iodine.  The  addition  of  sodium  must  extend  over  30  minutes, 
the  weight  of  metal  required  being  19'5m;  grams,  8*5io  grams,  or 
6"5to  grams,  according  as  the  substance  contains  chlorine,  bromine,  or 
iodine.  When  all  the  sodium  is  added,  the  solution  is  gently  boiled 
for  an  hour,  allowed  to  cool  to  50 — 00°,  diluted  freely  with  water,  and 
acidified  with  nitric  acid.  A  moderate  excess  of  silver  nitrate  is 
added,  and,  when  quite  cool,  the  excess  of  silver  nitrate  is  estimated 
volumetrically  by  Volhard's  method.  If  the  halogen  involved  is 
chlorine,  the  precipitate  should  be  filtered  off ;  with  bromine  or  iodine 
this  is  not  necessary  ;  when  copiously  diluted  with  water,  the  presence 
of  alcohol  does  not  interfere  with  titration.  J.  V.  E. 

Detection  and  Estimation  of  Chlorates.  Juan  Faoes  Virgili 
(Anal.  Fis.  Quim.,  1908,  6,  459 — 476). — Two  solutions  are  recom- 
mended as  a  means  of  detecting  chlorates  in  the  absence  of  certain 
oxidising  agents  (enumerated  below) :  the  first,  A,  a  solution  of 
50  grams  of  aniline  hydrochloride  in  1000  c.c.  of  hydrochloric  acid, 
D  1*12;  the  second,  Ji,  a  solution  of  50  grams  of  the  same  salt  in 
1000  c.c.  of  liydrochloric  acid,  D  1*14.  B  is  used  instead  of  A  when 
the  solution  to  be  tested  is  dilute,  so  that  more  of  the  latter  has  to  be 
used  in  the  test.  This  is  generally  carried  out  by  taking  1  drop 
to  I  c.c.  of  the  solution  (or  a  small  fragment  to  1  gram  of  .solid) 
in  a  test  tube,  and  adding  1  c.c.  to  4  c.c.  of  solution  A  ;  a  chlorate 
produces  an  intense  blue  coloration.  This  is  primarily  due  to  chlorine 
being  liberated  and  acting  on  the  aniline  salt,  so  that  a  number 
of  oxidising  agents  (chlorine,  hypochlorites,  hypobromites,  bromates, 
iodates,  peroxides,  chromates,  manganates,  permanganates,  vanadates, 
and  ferricyanides)  also  produce  it ;  but  dilute  nitric  acid,  solutions 
of  nitrates,  and  nitrites  do  not  give  the  blue  colour,  so  that  the  test  is 
very  useful  for  detecting  chlorates  in  many  special  cases,  for  example,  in 
nitres,  explosives,  urine.  By  means  of  it,  0-00007  gram  of  potassium 
chlorate  can  readily  be  detected.  In  presence  of  bromides  or  iodides, 
the  reagent  does  not  give  an  indication  with  chlorates  or  other 
oxidising  agents ;  in  such  a  case,  the  haloids  have  to  be  first  removed 
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by  adding  silver  nitrate  in  excess,  and  then  sodium  chloride  to  pre- 
cipitate the  excess  of  silver ;  the  filtered  solution  is  used  as  just 
stated. 

In  the  absence  of  oxidising  agents,  the  solutions  A  and  B  can 
be  used  to  estimate  small  quantities  of  chlorates  colorimetrically. 
Solution  A  is  used  for  quantities  of  0*0001  to  00022  gram  per  5  c.c, 
and  B  for  quantities  from  0  0005  to  0-0070.  Twenty  c.c.  of  the 
reagent  are  then  added  to  5  c.c.  of  the  solution.  For  larger  quantities 
of  chlorate  up  to  0*01  gram,  40  c.c.  of  B  are  added  to  10  c.c.  of 
the  solution.  The  colour  obtained  after  twenty  minutes  is  compared 
with  that  of  a  series  of  solutions  containing  known  quantities  of 
chlorate,  and  differing  from  one  tube  to  another  by  0*0005  gram 
for  quantities  between  0005  and  0*01  gram,  and  by  0*00025  for 
quantities  between  0*002  to  0  005  gram.  Another  method  is  to  make 
the  colour  comparison  by  means  of  successive  dilution  until  the  shades 
correspond.     The  results  obtained  are  very  good.  W.  A.  D. 

Detection  of  Fluorine  in  Beer.  Jules  Flamand  {Bull.  Soc. 
chim.  Belg.,  1908,  22,  451 — 453). — One  litre  of  beer  deprived  of 
carbon  dioxide  by  shaking  is  rendered  alkaline  by  addition  of 
ammonium  carbonate  and  ammonia,  a  few  c.c.  of  saturated  sodium 
sulphate  solution  are  added,  and  the  liquid  is  heated  to  boiling.  A 
10%  solution  of  barium  chloride  is  added,  and,  after  boiling  for  ten 
minutes,  the  precipitate  is  allowed  to  settle ;  the  clear  liquid  is 
decanted,  and  the  deposit  is  collected  on  a  filter,  which  is  then  at  once 
placed  in  a  drying  oven  ;  the  precipitate  need  not  be  washed. 

When  dry  it  is  detached  from  the  filter,  transferred  to  a  platinum 
crucible,  and  gently  ignited.  "When  cold,  the  crucible  is  placed  in  a 
cold  water-bath.  A  little  sulphuric  acid  is  added,  and  the  crucible 
covered  with  a  paraffin-coated  glass  plate  on  which  some  lines  have 
been  engraved.  The  plate  must  be  kept  cool  by  any  suitable  arrange- 
ment, and  the  water-bath Js  then  heated  to  boiling  and  kept  so  for  an 
hour.     If  fluorine  is  present,  the  usual  etching  will  be  obtained. 

L.  DE  K. 

Estimation  of  "  Neutral "  Sulphur  in  Urine.  Leo  Hess 
{Ckem.  Zentr.,  1908,  ii,  1290;  from  Berlin  Bin.  Woch.,  1908,  45, 
1452 — 1453). — Five  hundred  c.c.  of  urine  are  mixed  with  25 — 50  c.c. 
of  hydrochloric  acid  and  excess  of  barium  chloride,  and  heated  to  boil- 
ing in  a  flask  fitted  with  a  bulb  apparatus  containing  alkaline 
pyrogallol ;  the  heating  is  then  continued  for  six  hours  on  the  water- 
bath.  After  twenty-four  hours,  the  liquid  is  filtered,  rendered 
alkaline  with  sodium  hydroxide,  and  saturated  with  chlorine.  After 
the  lapse  of  a  few  hours,  the  liquid  is  acidified  with  hydrochloric  acid 
and  boiled.  The  barium  sulphate  thus  formed  represents  the 
"  neutral  "  sulphur.  L.  de  K. 

Estimation  of  Sulphuric  Acid  as  Barium  Sulphate.  Ernst 
RuppiN  {Chem.  Zeit.,  1908,  33,  17 — 18). — Barium  chloride  should  be 
added  to  the  boiling  acid  solution  all  at  once,  and  in  quantity  about 
twice  that  actually  required.     The  precipitate  should  then  be  boiled 
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four  times  in  succession  with  acidified  water.  Better  results  are, 
however,  obtained  by  precipitating  the  sulphate  in  presence  of  sodium 
hydrogen  carbonate  (about  0'5  gram  to  1  gram  of  sulphate) ;  the  co- 
precipitated  carbonate  is  then  re-dissolved  by  addition  of  hydrochloric 
acid.  The  barium  sulphate  thus  obtained  is,  after  careful  washing, 
perfectly  pure.  L.  de  K. 

Estimation  of  Sulphuric  Acid  in  Leather.  Johannes 
Paessler  and  Arnoldi  {C/iem.  Zentr.,  1908,  ii,  1297  ;  from  Collegium, 
1908,  358 — 362).— Five  grams  of  the  finely-divided  sample  are  placed 
in  a  platinum  boat  and  mixed  with  5  c.c.  of  10%  sodium  carbonate 
and  1*5 — 1"8  grams  of  cobaltic  oxide.  If  only  combined  sulphate  is  to 
be  estimated,  no  sodium  carbonate  is  used.  After  drying,  the  mixture 
is  heated  in  a  slow  current  of  oxygen  ;  the  boat  is  placed  either  in  a 
wide  combustion  tube  or  else  in  Schopper's  electric  apparatus. 

L.  DE  K. 


Nitrometer  [Volumeter]  with  Barometric  Correction. 
Herman  {Hull.  Soc.  chim.  Belg.,  1908,  22,  440— 144).— The  nitrometer, 
which,  however,  is  suitable  for  a  more  extended  application,  will 
be  readily  understood  from  the  figure. 
The  reservoir  A  is  filled  with  a  sufficient 
quantity  of  water,  and  the  stopcock  R  is 
turned  in  such  a  manner  that  the  interior 
of  the  burette  B  is  in  communication  both 
with  the  outer  air  and  the  mixer  M.  The 
air-tap  r  of  the  gasometer  should  be  open. 
J/,  which  contains  the  substance,  and  also 
the  reagent  needed  to  liberate  the  gas,  is 
attached  to  the  burette,  and  the  water  level 
is  brought  to  zero  by  raising  the  reservoir. 
Stopcock  A*  is  then  turned  so  as  to  shut  off 
the  air,  but  to  still  leave  the  connexion 
with  the  burette.  At  this  moment  the 
reaction  is  started  by  fallowing  the  con- 
tents of  M  to  mix  ;  it  is  seized  by  the 
stem  and  well  shaken.  The  gas  evolved 
displaces  the  liquid^in  the  burette,  and 
when  the  water  level  shows  no  further 
alteration,  the  reservoir  is  lowered  and 
the  levels  are  restored.  The  barometric 
correction  is  made  by  reducing  the  pres- 
sure of  the  gas  evolved  to  760  mm.  R 
is  then  turned  so  as  to  close  the  upper  part 
of  B.  If  the  pressure  indicated  by  the 
barometer  exceeds    760°,  the    bell    jar    is 

raised  after  closing  the  air-tap  r.  The  mercury  level  falls  while  the 
volume  of  gas  in  the  burette  is  increasing.  If  the  pressure  is  less  than 
760  mm.,  the  reverse  happens.  In  either  case  the  pressure  is  brought 
to  760  mm.,  and  this  will  be  the  same  both  in  the  barometer 
and  the  burette,  as    both   are   connected    with   the   reservoir.     The 
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thermometer  employed  has  a  scale  attached  to  it  for  correction  for 
temperature  and  tension  of  aqueous  vapour,  but  this  scale  is  not 
shown  in  the  figure.  A  table  is  given  for  correcting  the  volume 
of  the  gas  for  the  temperature  of  17°,  also  for  0°,  and  in  the  dry 
state.  To  save  calculation,  the  burette  is  also  graduated  so  as  to 
show  the  weight  in  milligrams  of  the  gas.  L.  de  K. 

Estimation  of  Phosphoric  Acid  as  Ammonium  Phospho- 
molybdate.  Henri  Pellet  (Ann.  Chim.  anal.,  1908,  14,7 — 11). — 
Chesneau's  process  (Abstr.,  1908,  ii,  427)  is  recommended  for  the 
estimation  of  phosphorus  in  iron  and  steel,  and  for  the  accurate 
estimation  of  very  minute  quantities  of  phosphoric  acid  in  general. 

L  DE  K. 

Estimation  of  Phosphoric  Acid  in  Basic  Slags  by  Weighing 
the  "Yellow  Precipitate."  Zygmunt  Eomanski  {Ghem.  Zeit.,  1909, 
33,  46 — ^47). — Fifteen  c.c.  of  the  sulphuric  acid  solution  prepared  as 
usual  (  =  0"15  gram  of  the  sample)  are  neutralised  with  15%  sodium 
hydroxide  solution,  using  phenolphthalein  as  indicator.  Five  c.c.  of 
acid  mixture  (34  c.c.  of  sulphuric  and  nitric  acid,  D  1'2,  up  to 
one  litre)  are  added,  and  the  whole  heated  to  boiling.  Fifty  c.c.  of 
molybdate  solution  are  added,  and,  after  remaining  overnight,  the 
precipitate  is  collected  at  the  pump  on  a  Neubauer  crucible,  washed 
with  \%  nitric  acid,  then  with  alcohol,  and  finally  with  highly  volatile 
light  petroleum,  D  0-7.  After  drying  at  40°,  it  is  weighed ;  multi- 
plication by  0*03496  gives  the  amount  of  phosphoric  anhydride. 

When  dealing  with  citrate-soluble  acid,  20  c.c.  of  the  solution 
( =  0"2  gram  sample)  are  mixed  with  thirty  c.c.  of  the  above  acid, 
heated  to  boiling,  and  precipitated  with  fifty  c.c.  of  molybdate  solution. 

The  molybdate  solution  should  be  prepared  as  follows  :  four  litres 
of  nitric  acid  and  1600  grams  of  ammonium  nitrate  are  placed  in  a 
ten-litre  flask,  and  the  temperature  is  raised  to  20°.  Six  hundred 
grams  of  ammonium  molybdate  are  dissolved  in  2800  c.c.  of  hot 
water,  cooled  to  30°,  and  then  poured  into  the  acid  liquid  with 
constant  shaking.  When  clear,  the  reagent  is  filtered  and  ready  for 
use.  L.  DE  K. 

Estimation  of  Mineral  v Constituents  in  Vegetable  Sub- 
stances. L.  VuAFLABT  {Bull.  Assoc.  Ckim.  sucr.  dist.,  1908,  26, 
448 — 455). — Pho.sphoric  acid  is  generally  estimated  by  burning  the 
substance  in  the  presence  of  calcium  oxide,  but  even  this  does  not 
prevent  a  loss  of  the  acid,  particularly  in  the  case  of  wheat.  It  is, 
therefore,  advisable  to  destroy  the  organic  matters  by  heating  the 
substance  in  a  Kjeldahl  flask  with  sulphuric  acid  and  a  globule  of 
mercury,  adding  afterwards  some  nitric  acid  to  complete  the  oxidation  ; 
the  phosphoric  acid  is  then  estimated  by  the  molybdate  process. 
Potassium  may  be  estimated  as  usual,  after  destroying  the  organic 
matters  with  sulphuric  and  nitric  acids,  but  equally  accurate  results 
are  obtained  by  moistening  the  substance  with  sulj'huric  acid  and 
subsequent  ignition.  Chlorine  will  be  retained  completely  in  the  ash 
if  the  substance  is  mixed  previously  with  calcium  oxide  (5  :  2).  Sulphur 
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and  sulphates  may  be  estimated  without  loss  by  boiling  the  substance 
with  nitric  acid,  expelling  the  excess  of  the  latter,  neutralising  with 
sodium  carbonate,  and,  finally,  heating  the  dry  mass.  Manganese 
is  estimated  in  the  ash  by  the  lead  peroxide  method.  Nitrates  are 
best  estimated  as  nitric  oxide  in  the  Schloessing  apparatus.  The 
author  removes  interfering  matters  by  adding  to  the  hot  aqueous 
extract  treble  the  volume  of  alcohol.  After  a  few  days,  the  solution 
is  filtered,  and  the  filtrate  concentrated  to  a  few  c.c.  L.  de  K. 

Estimation  of  Silver.  Franz  Mawrow  and  G.  Mollow  {Zeitsch. 
anorg.  Chem.,  1909,61,  96 — 99). — On  the  addition  of  hypophosphorous 
acid  to  a  boiling  solution  of  silver  nitrate,  heating  being  continued 
until  the  liquid  is  clear,  a  black  precipitate  of  silver  separates, 
immediately  becoming  grey  ;  this  is  collected,  washed  with  96%  alcohol 
until  free  from  acid  (water  causes  it  to  pass  through  the  paper),  dried, 
and  weighed  as  silver.  The  operation  is  complete  in  ten  to  fifteen 
minutes,  and  gives  accurate  results.  The  presence  of  organic  acids  is 
without  influence. 

Lead  is  precipitated  by  hypophosphorous  acid  as  lead  hypophos- 
phite.  C.  H.  D. 

Estimation  of  the  Hardness  of  Water.  Klut  (Chem.  Zentr., 
1908,  ii,  1953;  from  K.  Vi'iif.-Anst.  M'assen'vtrsorg.  Abioasserbeseit., 
1908,  10,  75 — 85). — From  a  comparison  of  methods  for  estimating 
the  hardness  of  water,  it  is  found  that  gravimetric  methods  alone 
are  trustworthy,  although  for  rapidly  ascertaining  the  total  hardness 
of  a  hard  water  containing  much  magnesium,  Clark's  soap  method 
gives  good  results.  The  Wartha-Peeifer-Lunge  gravimetric  method 
is  not  .so  simple,  or  so  accurate  as  the  soap  method.  Carbonate 
hardness  is  best  determined  by  Lunge's  method  of  titration,  using 
H/iO  acid  and  methyl-orange  as  indicator.  The  adoption  of  the 
terms  carbonate  hardness  instead  of  "  temporary  hardness,"  and 
mineral  acid  hardness  for  "  permanent  hardness,"  is  advocated. 

J.  V.  E. 

Precipitation  of  Magnesium  as  Ammonium  Magnesium 
Phosphate.  Ercole  Raffa  {Gazzetta,  1908,  38,  ii,  556—566). — 
The  author  has  made  a  number  of  experiments  to  determine  the 
conditions  influencing  the  precipitation  of  magnesium  as  ammonium 
magnesium  phosphate. 

The  amount  of  precipitate  obtained  increases  with  the  proportion 
of  ammonia  present,  but  never  reaches  the  theoretical  quantity  if 
the  precipitation  is  carried  out  in  the  cold  (compare  Neubauer,  Abstr., 
1896,  ii,  674).  The  pi'esence  of  much  ammonia  or  of  ammonium 
chloride  is  useless  to  prevent  precipitation  of  magnesium  hydroxide. 
The  only  effect  of  excess  of  ammonia  is  to  diminish  the  solubility 
of  the  ammonium  magnesium  phosphate,  an  advantage  which  is 
often  counteracted  or  greatly  diminished  by  the  possible  formation  of 
more  complex  phosphates,  such  as  Mg(NH4)4(P04)2. 

For  the  gravimetric  estimation  of  magnesium,  the  following 
procedure  is  recommended.    The  precipitant  consists  of  an  Nj'l  solution 
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of  ammonium  disodium  phosphate,  obtained  by  mixing  equivalent 
quantities  of  ammonia  and  of  the  phosphate  ;  the  magnesium  solution 
should  contain  0*3 — 0*5%  of  magnesium.  To  20 — 25  c.c.  of  the 
reagent,  10  c.c.  of  the  magnesium  solution  are  rapidly  added,  the 
mixture  being  shaken.  After  depositing,  the  precipitate  is  filtered 
off  on  to  a  tared  filter  or  Gooch  crucible,  washed  with  2*5%  ammonia 
solution  until  all  the  chlorine  is  removed,  and  converted  into  pyro- 
phosphate in  the  ordinary  way. 

The  volumetric  estimation  of  magnesium  requires:  (1)  a  standard 
solution  of  uranyl  acetate,  1  c.c.  =  0'005  gram  P205  =  0*0067  gram 
PO4  ;  (2)  a  Nji  ammonium  disodium  phosphate  solution  (vide  supra), 
titrated  at  the  time  of  using  with  the  uranyl  acetate  solution.  The 
magnesium  solution  should  contain  0'3 — 0*5%  of  magnesium,  and 
should  be  perfectly  neutral.  Into  a  cylinder  having  a  ground-in 
stopper,  and  without  constriction,  are  placed  40  c.c.  of  the  ammonium 
disodium  phosphate  solution  and  10  c.c.  of  the  magnesium  solution ; 
the  mixture  is  well  shaken,  allowed  to  settle,  and  filtered  through 
a  dry  filter.  An  aliquot  part  of  the  filtrate  is  mixed  with  1 — 2  c.c. 
of  acetic  acid,  and  the  residual  phosphate  estimated  by  titration  with 
the  uranyl  acetate  solution.  T.  H.  P. 

Estimation  of  Zinc  -with  Ferrocyanide.  Ekwin  Rupp  (CJiem. 
Zeit.,  1909,  23,  3 — 4). — A  solution  is  prepared  containing  4 — 5% 
of  potassium  ferrocyanide.  Ten  c.c.  of  this  are  diluted  to  50  c.c, 
6  grams  of  potassium  sodium  tartrate  are  added,  and  then  an  excess 
of  iV/10  iodine.  After  one  hour,  the  liquid  is  titrated  as  usual  with 
iV/10  sodium  thiosulphate.  One  c.c.  of  iV/ 10  iodine  =  00212  gram  of 
ferrocyanogen. 

When  titrating  zinc,  a  suitable  volume  of  the  neutralised  solution 
is  added  to  a  judicious  excess  of  the  ferrocyanide  solution  diluted 
to  50 — 100  c.c,  and  containing  5  grams  of  sodium  potassium  tartrate. 
After  twenty  to  thirty  minutes,  the  excess  of  ferrocyanogen  is  titrated 
as  directed.  The  iodine  is  without  action  on  the  precipitate  Jormed.  It 
must  be  remembered,  however,  that  this  precipitate  is  not  ziuc 
ferrocyanide,  for  this,  in  contact  with  excess  of  potassium  ferro- 
cyanide, rapidly  forms  a  double  compound,  2K2Zn3(FeCyg)2. 

L.    DE  K. 

The  Use  of  the  Rotating  Anode  in  Electrolytic  Separations. 
Mary  E.  Holmes  (/.  Amer.  C/iem.  Soc,  1908,  30,  1865— 1874).— The 
advantage  of  rotation  over  stationary  electrodes  even  with  low 
currents  is  demonstrated.  On  examining  the  tables  given,  the 
following  points  are  noticed.  Separation  of  cadmium  from  aluminium 
and  magnesium  is  always  possible.  The  best  conditions  for  the 
separation  of  cadmium  from  chromium  are  the  use  of  a  high  current 
with  phosphoric  acid  as  electrolyte ;  the  separation  also  succeeds 
with  a  low  current  in  presence  of  sulphuric  acid.  Separation  of 
cadmium  from  iron  is  possible  with  a  high  current,  but  not  with  a 
low  one.  Separations  of  cadmium  from  cobalt  and  zinc  are  possible 
with  a  low,  but  not  with  a  high,  current.  Separation  of  cadmium 
from  nickel  succeeds  best  with  a  high  current.    Separation  of  cadmium 
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from  manganese  succeeds  best  with  a  high  current,  but  satisfactory 
results  are  also  obtained  with  a  low  current,  using  formic  acid  as 
J   electrolyte.  L.  de  K. 

Assay  of  Lead  Sulphides.  Fklix  Jacobsohn  (Chetn.  Zentr., 
1908,  ii,  1291  ;  from  Guimni  ZeiL,  1908,  22,  1200).— Commercial  lead 
sulphide  often  contains  sulphate,  and  therefore  it  is  neces.sary  to 
estimate  the  true  sulphide,  which  is  readily  done  by  heating  with 
fuming  hydrochloric  acid  and  collecting  the  hydrogen  sulphide  evolved 
in  an  ammoniacal  solution  of  silver  nitrate.  Any  free  sulphur  may 
be  extracted  by  boiling  with  a  suitable  solvent.  L.  db  K. 

Detection  of  Mercury  in  Organs  by  means  of  the  Microscope. 
C  LoMBAUDO  (C/tem.  Zentr.,  1908,  ii,  1788;  from  Arch.  Farm,  speriin., 
1908,  7,  400). — The  following  methods,  in  which  the  mercury  is  reduced 
to  the  metallic  state  by  means  of  stannous  chloride,  are  stated 
to  be  capable  of  detecting  the  presence  of  one  part  of  mercury  in 
4,000,000. 

Five  c.c.  of  the  filtered  liquid  (urine,  stomach  contents,  etc.)  are 
mixed  with  5  c.c.  of  stannous  chloride  solution  (prepared  by  dissolving 
12  grams  of  stannous  chloride  in  a  mixture  of  25  c.c.  of  hydrochloric 
acid  and  75  c.c.  of  water)  and  submitted  to  centrifugal  action  for  a  few 
minutes.  The  precipitate  is  then  examined  under  the  microscope. 
The  presence  of  a  small  quantity  of  albumin  aids  the  reaction,  and 
practically  every  mercury  salt,  with  the  exception  of  the  sulphide, 
may  be  detected  by  the  test. 

The  second  method  described  consists  in  placing  parts  of  the  organs 
in  either  70%  alcohol  or  1U%  formaldehyde  solution  for  about  two 
days,  then  washing  them  with  water,  and  immersing  them  in  the 
stannous  chloride  solution  ;  the  pieces  are  next  washed  successively  in 
water,  alcohol,  and  xylene,  and  embedded  in  paraffin.  Sections  are 
cut,  and,  after  the  removal  of  the  paraffin,  are  examined  microscopi- 
cally ;  the  mercury  is  seen  as  small  globules.  The  tests  will  not 
detect  the  presence  of  mercury  in  decomposed  organs,  probably  owing 
to  the  mercury  having  been  converted  into  the  sulphide.      W.  P.  S. 

Volumetric  Estimation  of  Mercuric  Salts.  H.  Morawitz 
(Zeitach.  anorg.  Chem.,  1908,  60,  456 — 458). — The  author  titrates 
mercuric  chloride  by  means  of  "  pure"  iV/10  potassium  cyanide,  which 
has  been  freed  from  any  carbonate  by  addition  of  barium  chloride. 
As  indicator  and  catalyst,  a  saturated  solution  of  />-nitrophenol 
in  iV750  hydrochloric  acid  is  employed,  of  which  10  drops  are 
added.  When  checking  this  solution,  100  drops  are  used  and  the 
result  divided  by  10.  The  number  of  c.c.  of  cyanide  used  are  then 
deducted  from  those  used  in  the  mercury  titration.  In  these 
circumstances,  mercuric  chloride  behaves  like  a  dibasic  acid. 

Probably  other  mercuric  salts  may  be  converted  into  chloride  by 
means  of  an  alkali  chloride.  L.  de  K. 

Estimation  of  Ceria  and  other  Bare  Earths  in  Rocks.  Max 
DiTTRicH  [Ber.,  1908,  41,  4373—4375.  Compare  Meyer,  D.R.-P. 
202523,  and  Hauser,  Abstr.,  1908,  ii,  987).— The   presence  of  iron 
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salts  affects  the  precipitation  of  cerium  as  cerous  oxalate.  The  best 
precipitating  agent  is  ammonium  oxalate,  and  when  iron  salts  are 
present  it  is  necessary  to  use  a  very  large  excess  of  the  precipitating 
reagent.  For  example,  with  0*2  gram  of  cerous  sulphate  and  15  c.c. 
of  a  concentrated  solution  of  ferric  salt,  200  c.c.  of  saturated  ammonium 
oxalate  are  necessary.  The  precipitate  is  perfectly  white  and  free 
from  iron  compounds,  and  should  be  washed  with  dilute  ammonium 
oxalate  solution.  J.  J.  S. 

Colloidal  Heaction  for  some  Metallic  Salts.  Edmund  Stiasny 
{Chem.  Zentr.,  1908,  ii,  1296;  ivom.  .Collegium,  1908,  348).— A. 
solution  of  an  aluminium  salt,  even  if  containing  but  O'Ol  mg.  per  c.c, 
gives  a  flocculent  precipitate  when  5  c.c.  are  boiled  with  5  c.c.  of 
tannin  solution  (1  :  1000)  and  10  c.c.  of  iV^-sodium  sulphate.  Sodium 
acetate  may  also  be  used,  and  acts  in  the  cold. 

Similar  precipitates  are  obtained  with  the  salts  of  calcium,  barium, 
strontium,  magnesium,  zinc,  lead,  chromium,  and  iron,  but  not  so 
distinctly  as  in  the  case  of  aluminium ;  manganese,  however,  gives  a 
good  reaction  when  sodium  acetate  is  used.  L.  de  K. 

Estimation  of  Manganese  in  Pig  Iron  by  the  Persulphate 
Method.  H.  Kunze  {Stahl  u.  Eisen,  1908,  28,  1715— 1716).— Two 
grams  of  pig  iron  or  one  gram  of  Spiegel  are  dissolved  in  a  500  c.c. 
graduated  flask  with  30  c.c.  of  nitric  acid,  D  1*2.  The  flask  is  filled 
up,  the  graphite  allowed  to  settle,  and  25  c.c.  of  the  liquid  taken.  To 
this  are  added  10  c.c.  of  the  same  nitric  acid,  and  5  c.c.  NjlO  silver 
nitrate  (for  pig  iron),  or  15 — 20  c.c.  for  spiegel.  The  solution  is  oxidised 
with  persulphate  to  convert  the  manganese  into  permanganate,  and 
titrated  in  the  usual  way  (compare  Rubricius,  Abstr.,  1905,  ii,  766). 

C.  H.  D. 

Influence  of  Copper  on  the  Titration  of  Iron  by  the 
Zimmermann-Reinhardt  Method.  K.  Schroder  [Zeitsch.  offentl. 
Chem.,  1908,  14,  477 — 492). — A  series  of  experiments  to  study  the 
influence  of  copper  on  the  accuracy  of  the  estimation  of  iron  by 
Zimmermann-Reinhardt's  volumetric  process  (reduction  with  stannous 
chloride,  addition  of  mercuric  chloride,  and  titration  with  perman- 
ganate). 

The  presence  of  copper  either  slightly  increases  or  decreases  the 
amount  of  iron  found ;  sometimes  there  is  a  compromise.  The  final 
conclusion  arrived  at  is  as  follows  :  quantities  of  copper  not  exceeding 
0'01%  may  be  neglected  in  ordinary  analyses  of  iron  ores  if  the 
operations  are  conducted  with  due  speed.  But  with  more  copper 
present,  and  in  reference  analyses,  the  copper  should  be  first  removed. 
Iron  wire  should  not  be  used  as  a  means  of  standardising  per- 
manganate if  it  is  not  free  from  copper,  and  the  stannous  chloride 
should  be  tested  for  that  metal.  L.  de  K. 

Molybdates  of  Nickel  and  Cobalt.  Hermann  Grossmann  {Bull. 
Soc.  chim.,  1909,  [iv],  5,  5). — A  reply  toPozzi-Escot  (Abstr.,  1908,  ii, 
1042),  pointing  out  that  the  latter  has  confused  W.  Marckwald  with 
E.  Marckwald,  and  that  it  was  to  the  second  of  these  investigators 
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the  author  attributed  correctly  the  process  for  the  detection  of  nickel 
in  presence  of  cobalt,  referred  to  in  his  previous  paper  (Abstr.,  1908, 
ii,  230).  T.  A.  H. 

Volumetric  Estimation  of  Chromium  with  Potassium 
Ferricyanide.  Hermann  Bollenbach  and  E.  Luchmann  (Zeitsch. 
anorg.  CJiem.,  1908,  60,  446 — 455). — The  chromic  solution,  which 
must  be  free  from  metals  precipitable  by  hydrogen  sulphide,  also  from 
cobalt,  nickel,  manganese  and  ferrous  salts  and  other  reducing 
inorganic  or  organic  substances,  is  poured  into  a  freshly  prepared 
solution  of  4  to  12  gram.s  of  pure  potassium  ferricyanide  to  which  50  c.c. 
of  2A'^-sodium  hydroxide  have  been  added.  After  thorough  stirring, 
aqueous  barium  hydroxide  is  added  until  all  the  chromate  formed  has 
precipitated,  and  the  precipitate  is  collected  on  a  double  filter  and  well 
washed.  The  filtrate  is  acidified  with  dilute  hydrochloric  acid,  and 
titrated  with  permanganate  solution  which  has  been  standardised,  say, 
with  pure  potassium  ferrocyanide.  If  the  permanganate  contains 
exactly  3"546  grams  per  litre,  1  c.c.  will  represent  0  001947  gram  of 
chromium.  Chromates  must  l5e  reduced  by  means  of  sulphurous  acid, 
the  excess  of  which  is  then  removed  by  boiling.  'L.  de  K. 

Reaction  of  Uranium  and  Cadmium  Salts.  P.  Lemaire 
{Ann.  Chim.  anal.  1909,  14,  6 — 7). — The  reagent  consists  of  a  5% 
solution  of  thiosinamine,  to  100  c.c.  of  which  are  added  when  required 
5  c.c.  of  sodium  hydroxide.  To  3 — 4  c.c.  of  the  alkaline  reagent  are 
added  2 — 3  drops  of  the  solution  to  be  tested,  and  the  mixture  is 
heated  to  boiling.  Cadmium  and  uranium  are  the  only  metals  which 
yield  a  yellow  precipitate.  L.  de  K. 

Estimation  of  Antimony  and  Tin.  Edward  Cahen  and 
Gilbert  T.  Morgan  {Analyst,  1909,  34,  3 — 9). — The  results  are 
given  of  a  detailed  examination  of  several  methods  which  have  been 
proposed  for  the  estimation  of  these  two  metals.  Vortmann  and 
Metzl's  process  (Abstr.,  1905,  ii,  655)  was  found  to  be  trustworthy 
for  the  separation  of  antimony  from  tin,  and  for  the  estimation  of  the 
former  metal  if  certain  precautions,  such  as  the  absence  of  nitric  acid 
or  other  oxidising  agent,  etc.,  are  observed.  The  method  does  not, 
however,  admit  of  the  estimation  of  tin  by  any  simple  process.  It  is 
recommended  that  the  antimony  trisulphide  obtained  should  be  heated 
to  a  temperature  of  150 — 180°  in  an  atmosphere  of  carbon  dioxide 
before  being  weighed.  The  method  described  by  Czerwek  (Abstr., 
1906,  ii,  708)  gave  good  results  in  the  case  of  tin,  but  was  quite 
untrustworthy  for  the  estimation  of  antimony.  The  best  method  was 
found  to  be  that  of  Henz  (Abstr.,  1904,  ii,  150).  W.  P.  S. 

Estimation  of  Tin  in  Tin-Plate.  Karl  Meyer  {Zeitsch.  angew. 
Ckem.,  1909,  22,  68— 69).— Twenty  to  fifty  grams  of  the  cleansed 
material  are  cut  up  into  small  pieces  and  placed  in  a  spacious  basin. 
Sufficient  water  is  added  to  cover  the  metal,  and  this  is  then  heated 
at  80°,  when  1  to  2*5  grams  of  sodium  peroxide  are  added.  When  the 
effervescence  ceases  a  little,  another  gram  of  the  peroxide  is  added, 
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and,  when  the  evolution  of  gas  ceases  altogether,  the  flame  is  removed 
and  the  undissolved  iron  is  examined  for  any  tin.  Should  there  still 
be  some  left,  more  peroxide  is  added,  and  the  whole  heated  to  boiling. 
Finally,  the  iron  is  washed  with  boiling  water,  then  with  alcohol, 
dried,  and  weighed. 

Any  lead  present  is  also  dissolved  in  the  alkaline  liquid.  If  desired, 
the  true  amount  of  tin  may  be  estimated  in  the  solution,     L.  de  K. 

Organic  Analysis  with  Sodium  Peroxide.  M.  Emanuel  Pozzi- 
EscoT  (Ann.  Chim.  anal.,  1909,  14,  5 — 6). — A  slight  modification  of 
Von  Koneck's  process.  The  nickel  crucible  is  fitted  with  a  lid  which 
can  be  tightly  closed  by  means  of  a  bayonet  joint,  and  is  fitted  with  a 
tube  3  mm.  in  diameter  and  7 — 8  cm.  in  height.  0'2  Gram  of  the 
substance  is  carefully  mixed  with  4 — 5  grams  of  sodium  peroxide  and 
introduced  into  the  crucible.  After  fixing  on  the  lid,  a  slight  heat  is 
applied  with  a  small  flame,  when  very  soon  the  action  sets  in,  causing 
the  crucible  to  become  white  hot.  After  cooling  for  ten  minutes,  the 
lid  is  removed,  and  the  crucible  is  placed  in  a  vessel  filled  with  water. 
The  process  gives  satisfactory  results  for  the  estimation  of  the 
halogens  ;  nitrogen  is  converted  into  nitrate,  sulphur  into  sulphate,  and 
phosphorus  and  arsenic  are  also  retained  as  phosphate  and  arsenate. 
The  author,  however,  cannot  recommend  the  process  for  the  estimation 
of  the  carbon.  L.  de  K. 

A  New  Colour  Reaction  of  Petroleum.  Charles  Arragon 
(Chem.  Zeit.,  1908,  33,  20 — 21). — Equal  volumes  of  petroleum  and 
nitric  acid,  D  1*4,  free  from  nitrous  acid,  are  well  shaken  for  half  a 
minute.  Pure  American  petroleum  turns  a  fine  violet,  whilst  the 
acid  layer  turns  yellow.  Austrian,  Gallician,  and  Russian  petroleum 
turns  intensely  yellow,  the  acid  becoming  brown.  In  the  case  of 
mixtures,  the  whole  first  turns  a  pale  violet,  and  then  suddenly 
changes  to  yellow.  In  this  manner,  10%  of  Austrian  oil  may  be 
detected  in  American  petroleum.  L.  de  K. 

Some  Reactions  and  Properties  of  Essential  Oils.  Louis 
DuPARC  and  Alf.  Monnier  {Arch.  sci.  phys.  nat.,  1908,26,609 — 639). 
— This  research  was  undertaken  in  order  to  discover  a  simple  method 
of  detecting  absinthe  and  similar  liqueurs  containing  thujone.  A 
modified  form  of  Legal's  reagent  is  suggested  for  this  purpose. 

Preliminary  experiments  on  the  determination  {a)  of  the  quantities 
of  water  necessary  to  just  produce  turbidity  in  alcoholic  solutions  of 
various  essential  oils,  (6)  of  the  quantities  required  to  just  ensure 
"  complete  precipitation  "  of  oils  from  such  solutions,  and  (c)  observa- 
tions on  the  opacities  of  such  "  completely  precipitated  "  preparations, 
showed  that  these  methods  could  not  be  employed  satisfactorily  for 
distinguishing  between  liqueurs  containing  thujone  and  those  free 
from  this  constituent,  but  containing  other  oils.  -Similarly,  the  iodo- 
metric  method  devised  by  SangU-Ferriere  and  Cuniasse  (Abstr.,  1903, 
ii,  247,  336,  337)  for  the  estimation  of  essential  oils  in  absinthe  was 
found  to  give  different  results  even  with  the  same  distillate  under  the 
same  conditions,  and  is  therefore  untrustworthy. 
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Cuniasse's  observation  (Abstr.,  1907,  ii,  413)  that  Legal's  reagent 
gives  a  deep  red  coloration  with  oils  containing  thujone,  such  as  those 
of  wormwood  and  tansy,  was  confirmed.  Of  the  other  essential  oils 
and  their  constituents  tried,  citral  is  the  only  one  likely  to  occur  in 
liqueurs  which  gives  a  red  colour  likely  to  be  mistaken  for  that  given 
by  thujone,  although  somewhat  similar  colours  are  also  given  by  oils  of 
vervain,  caraway,  and  rue.  Red  colorations  are  also  given  by  rum, 
brandy,  and  other  spirits,  due  to  the  aldehydes  they  contain.  The 
application  of  the  test  has  therefore  been  modified.  To  100  c.c.  of  the 
liqueur,  1  c.c,  of  aniline  and  1  c.c.  of  syrupy  phosphoric  acid  are  added, 
and  the  mixture  heated  during'  one  hour  in  a  reflux  apparatus. 
The  mixture  is  then  distilled,  and  90  c  c.  collected.  To  10  c  c.  of  this 
distillate,  2  c.c.  of  zinc  sulphate  solution  (10%),  0-5  c.c.  of  sodium 
nitroprusside  solution  (10%),  and,  after  cooling,  4  c.c.  of  sodium 
hydroxide  solution  (5%)  are  added.  The  cooled  liquid  is  acidified  with 
2 — 3  c.c.  of  acetic  acid,  when,  if  thujone  is  present,  a  gooseberry-red 
precipitate  is  formed.  Citral  gives  an  orange-red  precipitate  under 
similar  conditions,  but  this  constituent,  if  originally  present,  would  be 
eliminated  by  the  preliminary  treatment  of  the  liqueur.  The  pre- 
cipitate formed  i."?  much  more  stable  than  the  red  colour  given  by 
Legal's  reagent.  If  very  small  quantities  of  thujone  are  present,  a 
preliminary  concentration  of  the  oils  in  the  liqueur  is  effected  by 
precipitating  them  with  water  and  extracting  with  light  petroleum, 
which  is  then  removed  by  careful  distillation,  the  residue  being 
dissolved  in  60°  alcohol.  T.  A.  H. 

Relation  between  the  Cryoscopic  Points  of  Wines  and  their 
Alcoholic  Strength.  W.  Mestrezat  (Ann.  Chim.  aiial.,  1909,  14, 
11 — 14). — The  author  has  found  that  the  alcholic  degree  of  wines 
may  be  determined  with  sufficient  accuracy  by  dividing  the  cryoscopic 
points  by  0'44. 

The  apparatus  resembles  ft  Winkler  cryoscope  (for  milk  testing). 
It  is  composed  of  a  Violette-tube,  in  which  moves,  by  way  of  a  stirrer, 
a  platinum  wire  having  a  spiral  at  its  lower  end  ;  a  thermometer, 
divided  to  1/50°  occupies  the  axis  of  the  tube.  Twenty-five  c.c.  of 
the  wine  are  placed  in  the  apparatus,  which  is  then  cooled  in  a 
mixture  of  ice  and  salt  to  -  6°  or  -  7°.  The  thermometer  gradually 
lowers,  but  then  suddenly  rises  up  to  a  fixed  point,  which  is  the 
cryoscopic  point.  L,  de  K. 

Estimation  of  the  Total  Acidity  of  Wines.  Ottobino 
Carletti  {Boll.  chim.  fartn.,  1908,  47,  787 — 788). — When  the  acidity 
of  a  red  wine  is  estimated  by  titration  with  sodium  hydroxide  solution 
in  presence  of  phenolphthalein,  the  change  of  colour  of  the  liquid  can 
be  easily  seen  if  only  the  light  traversing  the  solution,  and  not 
the  reflected  light  as  well,  be  observed.  For  this  purpose  the  author 
uses  a  box  blackened  inside  and  having  a  circular  hole  in  the  top  juslj 
large  enough  to  admit  the  beaker  used  in  the  titration,  and  another 
slightly  smaller  hole  in  the  bottom ;  the  height  of  the  box  should  be 
rather  less  than  that  of  the  beaker.  A  white  porcelain  plate, 
rotatable  about  a  horizontal  axis,  is  so  arranged  that  the  maximum  of 
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light  is  reflected  into  the  beaker.  For  the  titration  with  iV710  sodium 
hydroxide  solution,  10  cc.  of  wine  diluted  with  a  few  c.c.  of  water 
are  taken,  together  with  five  drops  of  a  1%  alcoholic  solution  of 
phenolphthalein.  T.  H.  P. 

Some  of  the  Patty  Acids  occurring  in  Butter  Pat.  R.  K. 
DoNS  {Zeitsch.  Nahr.  Genussm.,  1908,  16,  705 — 725). — In  a  previous 
paper  (Abstr.,  1908,  ii,  238),  the  author  has  given  a  method  for  the 
estimation  of  caprylic  [octoic]  acid  in  butter  fat,  and,  as  this  method 
depends  on  the  different  solubility  of  the  lower  fatty  acids  in  hot 
water,  he  now  gives  the  results  of  an  investigation  on  the  solubility  and 
volatility  of  these  acids.  Capric  acid  [decoic  acid],  although  by  itself 
slightly  soluble  in  cold  water,  is  not  extracted  by  hot  water  from 
mixtures  containing  higher  fatty  acids ;  octoic  acid  dissolves  to 
a  slight  extent,  and,  when  a  mixture  of  fatty  acids  is  shaken  with 
several  successive  quantities  of  hot  water,  small  amounts  of  this  acid 
are  found  in  each  of  the  extracts.  Hexoic  acid  is  completely  extracted 
from  mixtures  with  higher  fatty  acids  on  repeated  treatment  with  hot 
water,  and  butyric  acid  is  obtained  in  solution  by  shaking  the  fatty 
acid  mixture  once  with  water.  The  total  quantity  of  octoic  acid  in  a 
mixture  of  butter  fatty  acids  may  be  estimated  by  the  method 
described  previously  if  about  1250  c.c.  of  distillate  are  collected  and 
allowance  made  for  the  small  quantity  of  the  acid  extracted  from  the 
fatty  acids  by  the  hot  water.  A  method  for  the  estimation  of  decoic, 
lauric,  and  myristic  acids  is  also  suggested ;  it  is  based  on  the  different 
rates  at  which  these  acids  distil  in  a  current  of  steam.  W.  P.  S. 

Colour  Reaction  of  Oleic  Acid.  Quick  Method  of  Identity- 
ing  Vegetable  Fibre.  A.  Manea  {Chem.  Zentr.,  1908,  ii,  1702  ; 
from  Bui.  Soc.  Stiente  Bucuresti,  1908,  17,  256 — 257). — Cellulose,  as, 
indeed,  all  vegetable  fibres,  when  mixed  with  strong  sulphuric  acid  and 
oleic  acid  or  its  esters,  gives  a  red  coloration  when  water  is  added  to 
the  solution  so  as  to  cause  it  to  become  warm.  Stearic,  palmitic, 
margaric,  butyric,  and  i«obutyric  acids  do  not  behave  in  this  manner, 
neither  do  animal  fibres  when  in  presence  of  concentrated  sulphuric 
acid  and  oleic  acid  give  this  coloration.  It  is  thus  possible  to  use  this 
reaction  for  discriminating  between  animal  and  vegetable  fibres,  and 
also  for  identifying  oleic  acid.  Various  fractions  of  crude  petroleum, 
more  especially  that  boiling  at  250°,  give  a  similar  colour  reaction 
when  care  is  taken  that  the  addition  of  water  to  the  strong  sulphuric 
acid  does  not  greatly  increase  the  temperature.  J.  V.  E. 

Nature  of  the  Chromophore  Group  in  the  Resorcinol  Test 
for  Tartaric  Acid.  Georges  DENiofes  {Bull.  Soc.  chim.,  1909,  [iv],  5, 
19 — 24). — Results  of  the  application  of  the  resorcinol  test  (Abstr., 
1896,  ii,  80)  to  a  large  number  of  substances  show  that  the  character- 
istic red  to  reddish-violet  colour  is  only  given  by  those  containing  the 

II  ,  . 

complex  HO'C-C'OH.     This  group  may  be  present  as   such,  as   m 

ethylene  glycol,  or  it  may  be  partly,  or  wholly,  esterified,  as  in 
j3-chlorolactic  acid  or  dibenzoyltartaric  acid.     In  order  that  the  group 


I 
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should  behave  as  a  chromophore,  the  spare  affinities  of  the  carbon 
atoms,  as  shown  above,  must  be  united  to  (1)  hydrogen  atoms  (ethylene 
glycol  and  its  derivatives),  or  (2)  carbon,  itself  united  to  hydrogen 
(homologues  of  ethylene  glycol),  or  (3)  a  carbinol  grouping.  The 
colour  produced  is  most  intense  when  the  chromophore  is  in  the  near 
neighbourhood  of  a  carboxyl  group,  as  in  tartaric,  tartronic,  and 
trihydroxyglutaric  acids.  These  rules  are  also  applicable  when 
resorcinol  is  replaced  by  other  polyhydric  phenols,  such  as  phloro- 
glucinol. 

Applied  in  the  following  manner,  the  test  may  be  used  to  distinguish 
glyceric,  tartaric,  and  tartronic  acids.  Two  c.c.  of  a  mixture  of  10  c.c. 
each  of  sulphuric  acid  (D  184)  and  acetic  acid,  with  1  c.c.  of  a  2% 
solution  of  resorcinol,  are  heated  to  boiling  and  0*1  c.c.  of  a  solution  of 
the  acid  (0  005%  in  water)  added.  With  glyceric  acid,  the  liquid 
acquires  immediately  a  pink  tint,  passing  rapidly  into  gooseberry-red. 
Tartaric  acid  gives  a  pomegranate-red,  appearing  more  slowly,  and  with 
a  solution  one-tenth  the  above  strength  the  colour  is  wine-red.  With 
tartronic  acid  a  dead-leaf  colour  appears  slowly.  On  boiling  each  of 
these  liquids,  the  red  colours  of  the  first  two  become  intensified,  whilst 
the  colour  of  the  third  changes  to  wine-red. 

Substances  such  as  ethylidenelactic  acid  contain  the  chromophore, 
but  do  not  give  the  colour  reaction,  owing  to  their  decomposition  by 
the  sulphuric  acid  used.  T.  A.  H. 

Separation  of  Benzoic  and  Oinnamic  Acids.  K.  Scheringa 
(Pharm.  Weekblad.,  1908,  45,  1535  — 1536).— A  reply  to  de  Jong 
(Abstr.,  1908,  ii,  993).  The  author  admits  that  benzoic  acid  is  formed 
if  the  excess  of  permanganate  added  is  not  removed  quickly. 

A  solution  of  benzoic  acid  in  ether  may  be  evaporated  and  the 
residue  dried  at  40°  on  a  water-bath  without  any  appreciable  loss  of 
acid.  L.  DE  K. 

Microscopic  Analyses  of  Soluble,  Crystallisable  Substances. 
[Salicylic  Acid.  Caffeine.]  Annibale  Febraro  (Boll.  chim.  farm., 
1908,  47,  789 — 790). — In  order  to  decide  whether  a  sample  of  salicylic 
acid  is  pure,  the  author  evaporates  a  drop  of  its  ethereal  solution  on  a 
microscope  slide,  and  examines  the  crystalline  residue  under  the  micro- 
scope, similar  examination  being  made  of  ethereal  solutions  of  salicylic 
acid  mixed  with  similar  powders,  such  as  benzoic  acid.  By  such  means, 
the  approximate  proportions  of  the  components  in  a  mixture  can  be 
estimated. 

The  purple-red  colour  obtained  by  treating  caffeine  with  nitric  acid 
or  chlorine,  and  subsequently  with  ammonia,  is  sometimes  not  clearly 
shown  by  caffeine  extracted  from  coffee  by  means  of  chloroform  or 
ether,  but  the  caffeine  can  be  rendered  evident  by  evaporating  a  drop 
or  two  of  the  chloroform  or  ethereal  extract  and  examining  the  residue 
under  the  microscope  ;  it  is,  however,  found  that  the  appearance  of  the 
prismatic  crystals  of  caffeine  varies  with  the  solvent  used  and  with 
the  concentration  of  the  solution  from  which  they  are  deposited. 

T.  H.  P. 
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Objections  to  the  Use  of  Potassium  -Dichromate  as  a 
Preservative  of  Milk  Destined  for  Analysis.  A,  Monvoisin 
{Compt.  rend.,  1908,  147,  1403— 1404).— In  addition  to  the  dis- 
advantages already  mentioned  by  Gr61ot  (Abstr.,  1907,  ii,  513),  there 
is  the  further  objection  that  milk  containing  potassium  dichromate 
always  produces  a  blue  coloration  with  ;j-phenylenediamine  ;  hence  it 
is  impossible  to  decide  whether  the  milk  has  been  boiled  or  whether 
hydrogen  peroxide  has  been  added.  G.  B. 

Detection  and  Estimation  of  Formaldehyde  in  Milk. 
Herbert  S.  Shrewsbury  and  Arthur  W.  Knapp  (Analyst,  1909,  34, 
12 — 13). — To  5  c.c.  of  milk  contained  in  a  test-tube  are  added  10  c.c. 
of  concentrated  hydrochloric  acid  containing  0*1%  of  nitric  acid  ;  the 
mixture  is  shaken  vigorously,  and  kept  for  ten  minutes  in  a  water- 
bath  at  a  temperature  of  50°.  The  tube  and  its  contents  are  then 
cooled  rapidly  to  about  15°.  A  violet  coloration  denotes  the  presence 
of  formaldehyde,  and  its  intensity  indicates  the  amount,  which  may 
be  estimated  by  comparison  with  standard  mixtures  of  milk  and 
formaldehyde  treated  in  the  same  manner.  The  acid  reagent  should 
be  freshly  prepared.  W.  P.  S. 

Estimation  of  Aldehydes  in  Oil  of  Lemon.  Alexander  H. 
Bennett  {Analyst,  1909,  34,  14 — 17). — The  method  proposed  is  a 
modification  of  that  described  originally  by  Walther  (Abstr.,  1900,  ii, 
173);  the  use  of  sodium  hydrogen  carbonate  is  discontinued,  owing 
to  the  objection  that  the  carbon  dioxide  evolved  carries  off  hydroxyl- 
amine.  The  details  of  the  modified  process  are  as  follows.  Twenty  c.c. 
of  the  oil  of  lemon  are  mixed  with  20  c.c.  of  iV/2-alcoholic  hydroxyl- 
amine  hydrochloride  solution,  and  to  the  mixture  are  added  about 
8  c.c.  of  iV/1 -alcoholic  potassium  hydroxide  solution  and  20  c.c.  of 
alcohol.  The  mixture  is  boiled  gently  under  a  reflux  apparatus  for 
thirty  minutes,  and  then  cooled.  The  condenser  is  washed,  and  the 
contents  of  the  flask  are  diluted  by  the  addition  of  about  250  c.c.  of 
water,  the  solution  being  then  rendered  neutral  to  phenol  phthalein 
and  titrated  with  iVY2-sulphuric  acid,  using  methyl-orange  as  indicator. 
The  number  of  c.c.  of  acid  required  is  subtracted  from  the  number 
used  in  a  blank  experiment  in  which  no  oil  of  lemon  is  present,  and 
the  difference  multiplied  by  0'076  to  obtain  the  weight  of  citral. 

W.  P.  S. 


Estimation  of  Small  Quantities  of  Impurities  in  o-Toluidine 
and  o-Nitrotoluene.  Arnold  F.  Holleman  {Rec.  trav.  chim.,  1908, 
27,  458 — 462). — In  addition  to  an  account  of  work  published  pre- 
viously (Abstr.,  1905,  i,  272),  this  paper  contains  details  of  the 
analysis  of  two  samples  of  commercially  "  pure "  o-toluidine,  which 
were  found  to  contain  0'9%  and  4*1%  respectively  of  impurities. 
The  method  already  described  {loc.  cit.)  can  be  applied  to  the  analysis 
of  o-nitrotoluene  after  reduction  with  iron  and  hydrochloric  acid. 

W.  0.  W. 
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Estimation  of  Alkaloids,  Bitter  Principles  and  Qlucosides 
with  the  Zeiss  Immersion  Refractometer.  Franz  Utz  (Cfiem. 
Zeit.,  1909,  33,  47 — 49). — A  preliminary  paper.  Successful  attempts 
have  been  made  to  determine  the  quantity  of  some  alkaloids  from 
their  refraction  in  the  Zeiss  instrument.  The  following  have  as  yet 
been  tried.  Caffeine  in  aqueous  solution,  morphine  in  methyl  alcohol, 
also  the  hydrochloride  in  acid  and  aqueous  solutions,  quinine,  also 
the  hydrochloride,  in  methyl  alcohol,  and  bi'ucine  in  methyl  alcohol 
solution.  L.  DE  K. 

An  Error  in  the  Estimation  of  Caflfeine  by  Juckenack  and 
Hilger's  Method.  K.  Lendrich  and  Rudolf  Mukdfield  {Zeitsch. 
Nahr.  Gentisam.,  1908,  16,  647 — 658). — Experimental  evidence  is 
given  that  caffeine  cannot  be  extracted  completely  from  a  perfectly 
dry  residue,  such  as  is  obtained  in  the  method  described  by  Juckenack 
and  Hilger  (Abstr.,  1897,  ii,  611),  by  means  of  carbon  tetrachloride. 
The  extraction  of  the  alkaloid  is,  however,  complete  if  jthe  residue  is 
moist.  It  is  therefore  recommended  that  the  aqueous  extract  of  the 
coffee  should  be  treated,  as  described  by  Juckenack  and  Hilger,  with 
aluminium  hydroxide  and  sodium  hydrogen  carbonate  and  filtered.  The 
portion  of  the  filtrate  taken  for  the  estimation  is  evaporated,  mixed 
with  powdered  aluminium  hydroxide  and  sand,  and,  while  still  in  a 
moist  condition,  extracted  in  a  Soxhlet  apparatus  for  about  ten  hours 
with  carbon  tetrachloride.  W.  P.  S. 

The  Caffeine-content  of  Raw  Coffee  and  a  Modification 
of  Juckenack  and  Hilger's  Method  for  Estimating  Caffeine. 
Rudolf  Hefelmann  (Zeitsch.  offentl.  Chem.,  1908,  14,  448 — 450). — 
From  0*864  to  1"669%  of  caffeine  was  found  in  specimens  of  com- 
mercial unroasted  coffee  beans ;  these  results  lie  very  close  to  the 
figures  (rOO  to  r75%)  given  by  the  German  Food  Regulations  as  the 
limits  for  the  caffeine-content  of  unroasted  coffee.  It  is  also  pointed 
out  that  coffee  free  from  caffeine  is  now  on  the  market.  Juckenack 
and  Hilger's  method  for  the  estimation  of  caffeine  (Abstr.,  1897,  ii, 
611)  tends  to  give  too  low  results  unless  the  residue,  after  extraction 
with  carbon  tetrachloride,  is  moistened,  mixed  with  magnesium  oxide, 
re-dried,  and  subjected  to  a  further  extraction  with  this  solvent. 

W.  P.  S. 

The  Theobromine  content  of  Cocoa  and  a  New  Method  for 
the  Estimation  of  Theobromine.  Adolf  Kreutz  [Zeitsch.  Nahr. 
Genussm.,  1908,  16,  579 — 584). — A  portion  of  the  theobromine 
occurring  in  cocoa  is  extracted  together  with  the  fat  in  the  process 
described  by  the  author  (Abstr.,  1908,  ii,  641)  for  the  estimation  of 
the  latter ;  cocoa  also  contains  a  quantity  of  theobromine  in  the  form 
of  a  glucoside,  and  this  portion  can  be  separated  only  after  treating 
the  cocoa  with  an  acid.  The  method  now  proposed  for  the  estimation 
of  the  total  theobromine  is  ;as  follows.  From  1"5  to  2  grams  of  the 
cocoa  are  treated  with  chloral  alcoholate  as  described  (loc.  cit.),  and 
the  residue  of  fat  obtained  is,  after  being  weighed,  dissolved  in  cold 
carbon  tetrachloride ;   the   theobromine   present  in  the   fat   i-emains 
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insoluble,  and  is  separated  by  filtration.  The  solution  of  the  fat  in 
cai'bon  tetrachloride  is  evaporated,  and  the  residue  of  fat  weighed. 
The  difference  between  the  two  weighings  gives  the  amount  of 
theobromine.  The  residue  of  cocoa  obtained  in  this  part  of  the 
process  is  then  dried  and  boiled  with  50  c.c.  of  4%  sulphuric  acid  for 
forty-five  minutes  in  a  reflux  apparatus.  The  hot  solution  is  next 
neutralised  by  the  addition  of  moist  barium  carbonate,  and  evaporated 
to  dryness ;  the  residue  is  mixed  with  sand,  extracted  with  chloroform 
for  five  hours  in  a  Soxhlet  apparatus,  and  the  residue  of  theobromine 
obtained  on  evaporating  the  solvent  is  weighed.  From  the  results  of 
estimations  given,  it  is  seen  that  the  two  kinds  of  theobromine 
cannot  be  separated  from  each  other  quantitatively  ;  the  total  amount 
of  theobromine  found  in  various  cocoas  varied  from  1*99  to  3 "85%. 

W.  P.  S. 

Detection  of  Morphine.  C.  Reichard  {Pharm.  Zentr-h.,  1908, 
49,  951 — 954). — Morphine  may  be  identified  by  means  of  the  re- 
actions given  previously  by  the  author  (Abstr.,  1'905,  ii,  68;  1906,  ii, 
637),  and  also  by  the  blue  coloration  which  is  obtained  when  a  neutral 
morphine  solution  is  mixed  with  ferric  chloride  or  ferric  acetate 
solution.  Titanic  acid  dissolved  in  concentrated  sulphuric  acid  gives 
with  morphine  a  reaction  similar  to  that  obtained  with  iodic  acid.  In 
every  case,  better  reactions  are  obtained  if  the  morphine  is  tested  in 
the  solid  ;  state  and  not  in  solution.  It  is  also  pointed  out  that 
morphine  is  partly  converted  into  dehydromorphine  in  the  animal 
body,  and  that  this  should  be  remembered  when  testing  for  morphine 
in  cases  of  suspected  poisoning.  Dehydromorphine  may  be  detected, 
or  distinguished,  from  morphine  by  the  shape  of  its  crystals,  its  very 
slight  solubility  in  dilute  acids,  and  by  giving  a  blood-red  coloration 
with  the  formaldehyde  reagent  mentioned  previously.  W.  P.  S. 

Estimation  of  Proteins  in  Milk  treated  with  Formaldehyde. 
Direct  Estimation  of  Formaldehyde  in  Milk.  Angelo  Agrestini 
{Chem.  Zentr.,  1908,  ii,  1640 — 1641  ;  from  Staz.  sperim.  agrar.  ital., 
41,  520 — 529). — A  criticism  of  Denig^s'  mercury  process  for  the 
estimation  of  proteins  in  milk.  In  the  case  of  samples  containing 
formaldehyde,  the  addition  of  a  little  10%hydroxylamine  hydrochloride 
solution  is  recommended  before  adding  the  mercury  reagent.  The 
presence  of  formaldehyde  may  thus  be  proved  by  titrating  before  and 
after  addition  of  hydroxylamine  hydrochloride.  L.  db  K. 

Estimation  of  Albumin  in  Urine.  Adolf  Jolles  {B&r.  Deut. 
pharm.  Ges.,  1908,  18,  598 — 599). — One  hundred  c.c.  of  the  urine  are 
placed  in  a  beaker  and,  if  necessary,  neutralised  with  acetic  acid, 
5  c.c.  of  formalin  reagent  are  added,  and  the  liquid  is  heated  on  the 
boiling  water-bath  for  thirty  minutes.  The  albumin  is  then  at  once 
collected  on  a  weighed  filter,  dried  at  110°,  washed  first  with  boiling 
water,  then  with  alcohol  and  ether,  again  dried  at  110°,  and  weighed. 
Any  co-precipitated  mineral  matter  is  allowed  for,  as  usual. 

The  reagent  is  prepared  by  mixing  50  c.c.  of  1%  acetic  acid,  50 
c.c.  of  commercial  formaldehyde,  and  15  grams  of  sodium  chloride. 

L.  DE  K. 
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A  New  Albuminometer.  L.  E.  Walbum  {Chein.  Zentr.,  1908,  ii, 
1632;  from  Deutsch.  med.  Woch.,  1908,34,  1728— 1729).— The  prin- 
ciple of  the  method  consists  in  the  fact  that  trichloroacetic  acid  gives 
a  turbidity  with  weak  solutions  of  albumin.  The  degree  of  turbidity 
is  then  determined  in  the  author's  apparatus,  which  is  based  on  com- 
parison with  a  standard  milky  glass.  The  results  are,  however,  only 
approximate.  L.  db  K. 

Separation  of  Caseinogen  from  Human  Milk.  Rodolphe 
Engkl  {Biochem.  Zeitsch.,  1908,  14,  234— 237).— The  milk  is  diluted 
tive-fold  and  acidified  with  acetic  acid  ;  the  mixture  is  cooled  for  two 
to  three  hours  with  occasional  shaking,  then  warmed  to  40°  for  a  few 
minutes,  and  finally  filtered.  W.  D.  H. 

Phenolphtbalein  as  a  Reagent  for  Blood.  M.  Emmanuel 
Pozzi-EscoT  {Bull.  6'oc.  chim.  Belg.,  1908,22,  415 — 416). — It  has  been 
stated  by  Delarde  and  Benoit  {Compt.  rend.  Soc.  Biol.,  1908,  64,  990) 
that  an  alkaline  solution  of  phenolphtbalein  forms  a  more  delicate  test 
for  blood  than  tincture  of  guaiacum.  The  author  finds  that  the 
reagent  obtained  by  dissolving  one  gram  of  phenolphtbalein  in  50  c.c. 
of  sodium  hydroxide  solution,  and  decolorising  by  reduction  with  excess 
of  zinc  dust,  is  re-coloured  in  the  presence  of  hydrogen  peroxide,  not 
only  by  fresh  blood,  but  also  by  exti-act  of  malt,  saliva,  the  ash  of 
blood,  pus,  most  organic  secretions  and  vegetable  extracts,  certain 
urines  free  from  blood,  and  by  a  very  large  number  of  metallic  salts , 
such  as  those  of  cobalt,  manganese,  iron,  and  lead.  The  conclusion  is 
drawn  that,  as  a  test  for  blood,  the  reagent  is  absolutely  valueless. 

E.  H. 

Clinical  Methods  for  the  Detection  of  the  Colouring  Matters 
of  Blood  and  Some  Related  Colouring  Matters.  Otto  Schumm 
{Arch.  Pharm.,  1909,  247,  12— 27).— A  critical  resume  of  the  methods 
available  for  the  detection  of  blood  in  urine,  faeces,  stomach  contents, 
etc.,  in  the  course  of  which  the  delicacy  and  best  conditions  for  the 
application  of  the  absorption  spectrum  test,  the  guaiacum  (compare 
Abstr.,  1907,  ii,  320),  aloin,  benzidine  (Abstr.,  1907,  ii,  827),  and 
potassium  cyanide  tests  are  discussed,  as  also  the  haemochromogen  and 
hsematoporphyrin  tests.  Lastly,  the  detection  of  urobilin  in  urine 
and  faeces  by  a  modification  of  the  zinc  chloride  test  is  dealt  with. 

T.  A.  H. 

Reaction  of  Bile  Acids  with  Rhamnose  and  S-Methylfur- 
aldehyde.  Carl  Neuberg  {Biodiem.  Zeitsch.,  1908,  14,  349—350). 
— The  reaction  mentioned  by  Jolles  (Abstr.,  1908,  ii,  998)  has  been  des- 
cribed previously  by  Neuberg  and  Ranch werger  (Abstr.,  1905,  ii,  122). 
The  same  reaction  is  given,  not  merely  by  bile  acids,  but  also  by 
cholesterol  and  camphor  and  terpene  derivatives.  J.  J.  S. 

Detection  of  Urobilin  in  Urine.  Eduard  Strauss  {Miinch.  med. 
Woch.,  1908,  No,  49,  reprint). — The  urine  is  acidified  with  a  few  c.c. 
of  acetic  acid,  and  precipitated  with  about  a  fourth  the  volume  of  lead 
acetate  ;  the  filtrate  is  extracted  with  amyl  alcohol,  which,  after  this 
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treatment,  reaidily  dissolves  out  the  urobilin.     The  extract  gives  the 
characteristic  fluorescence  with  ammonium  zinc  chloride.       S.  B.  S. 

Simplification  of  the  Jakoby-Solm's  Ricin  Method  for  the 
Estimation  of  Pepsin.  Max  Einhorn  {Cliem.  Zentr.,  1908,  ii, 
1295  ;  from  Berlin  klin.  Woch.,  1908,  45,  1567— 1568).— The  modified 
apparatus  consists  of  a  vacuum  glass  vessel  with  •  stand  for  twelve 
calibrated  pepsin  tubes ;  it  is  filled  with  water  at  50 — 60°,  and  well 
corked.  Each  tube  is  marked  2,  3,  3 '5  c.c,  and  at  its  lower  end  it  is 
graduated  in  millimetres.  Each  tube  is  filled  with  the  1%  ricin  solution 
up  to  2  c.c,  the  diluted  pepsin  solutions  (gastric  juice)  are  then  added 
up  to  3  c.c,  and  finally  iV^/10  hydrochloric  acid  up  to  3*5  c.c.  The 
corked  tubes  are  shaken  and  placed  in  the  vacuum  vessel.  After 
thirty  minutes,  those  tiibes  are  noted  in  which  the  precipitate  has 
quite  disappeared,  and  at  the  same  time  the  height  of  the  precipitate 
in  the  others  is  noted.  Normal  gastric  juice  when  diluted  10  to  20 
times  gives  a  precipitate  disappearing  in  thirty  minutes  ;  if  there  is 
still  a  precipitate  with  a  ten-fold  dilution,  the  pepsin  content  is 
insuflttcient,  and  if  it  disappears  with  a  forty-fold  dilution  the 
amount  of  pepsin  is  excessive.  L.  de  K. 

Soil  Analysis.  C.  Bloch  and  M.  Hoffmann  (Bied.  Zentr.,  1908, 
37,  721—722  ;  from  Mitt,  landw.  Inst.  Univ.  Breslau,  1907,  4,  Heft 
1 — 2). — In  Thiele's  method  of  soil  sampling  (ibid.,  3,  Heft  2),  ten 
samples  are  taken  with  a  spade  ten  times  at  equal  distances  for  an 
area  of  \  hectare.  The  number  of  samples  is  then  reduced  to  ten,  or 
40  per  hectare,  by  mixing.  The  samples  were  found  to  yield  un- 
satisfactory results,  the  percentages  of  nitrogen  varying  from  0*1450 
to  0-1556. 

To  obtain  samples  for  mineral  analysis,  a  spadeful  of  soil  was  taken  five 
times  at  equal  distances  (on  a  surface  oi%5  square  metres)  after  remov- 
ing about  5  cm.  of  surface  soil.  This  was  repeated  five  times,  and  in 
this  manner,  five  average  samples  obtained.  The  samples  were  obtained 
from  four  plots  which  had  received  each  year  (1)  potassium,  (2)  nitrate, 
(3)  no  manure,  and  (4)  complete  manure ;  the  total  nitrogen  and 
mineral  constituents  were  determined  in  each.  The  potassium  results 
in  (4)  varied  from  0*0169  to  0*0672,  and  the  other  results  were  more 
or  less  divergent. 

The  results  show  that,  whilst  it  would  be  incorrect  to  select  con- 
cordant i-esults  and  ignore  the  others,  approximately  correct  results 
can  generally  be  obtained  by  this  method  by  calculating  the  total 
means  and  the  probable  errors.  Even  then,  however,  it  was  not 
always  found  possible  to  obtain  indications  of  continuous  manuring.  ^ 

N.  H.  J.  M.  J 
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Change  in  Refractive  Index  with  Temperature,  I.  K,  George 
Falk  {J.  Amer.  Chem.  Soc,  1909,  31,  86 — 107). — Measurements  of 
the  refractive  index  of  certain  liquids  for  the  C,  D,  F,  and  G  lines 
were  made  with  a  Pulfrich  refractometer  at  short  intervals  of  tem- 
perature from  about  20°  to  70°.  For  the  six  typical  hquids  examined, 
the  refractive  index  alters  in  a  linear  manner  with  the  temperature. 
The  results  for  the  D  line  are  given  by  the  following  equations,  t 
representing  the  temperature  :  Diisoamyl,  ni,/r41750  +  </3173-24  =  1  ; 
dimethylaniline,  nD/1'56845 -f-</3143'19  =  1  ;  w-heptyl  alcohol, 

no/1-43141 +</3867-43  =  l  ; 
benzyl  alcohol,  Wd/1-54875  +  </3644-12=  1 ;  n-butyric  acid, 

nD/l-40580  +  </3558-99  =  l; 
acetylacetone,   nD/r45987  +  </2703"32  =  1.      The   respective   densities 
at  different  temperatures,  and  the  dispersions  at  10°  and  80°,  are  also 
given,  and  the  results  are  compared  with  those  obtained  by  previous 
observers. 

The  values  of  the  three  usual  expressions  for  the  refraction :  (n^  -  l)/dy 
(n  -  l)/d,  and  (n^  -  l)/(w2  +  2)d,  have  been  calculated  at  intervals  of  tem- 
perature between  10°  and  80°.  In  all  cases  the  refraction  increases 
or  decreases  continuously  with  rising  temperature.  The  observed 
values  of  the  molecular  refractivity  for  the  six  compounds  in  question 
are  in  fair  agreement  with  those  calculated  from  the  atomic  refractions 
according  to  Briihl. 

The  refractive  index  of  freshly  distilled  ethyl  acetate  is  slightly 
different  from  that  obtained  after  it  has  been  kept  for  some  time :  a 
result  ascribed  to  isomeric  change.  G.  S. 

Absorption  Spectra  of  Neodymium  and  Praseodymium 
Chlorides  in  Water,  Methyl  Alcohol,  Ethyl  Alcohol,  and 
Mixtures  of  these  Solvents.  Harry  C.  Jones  and  John  A. 
Anderson  {Proc.  Avver.  Phil.  Soc,  1908,  47,  276— 297).— The 
absorption  spectra  were  obtained  by  passing  the  light  from  a  spark 
between  carbon  terminals  saturated  with  uranium  and  molybdenum 
salts  through  the  solution,  and  photographing  the  spectra  produced 
by  a  grating.  The  red  end  of  the  spectrum  was  obtained  from  a 
Nernst  filament. 

The  absorption  spectrum  of  an  alcoholic  solution  of  neodymium  or 
praseodymium  chloride  differs  considerably  from  that  of  the  aqueous 
solution.  The  bands  of  the  alcoholic  solution  lie  nearer  to  the  red 
than  those  of  the  aqueous  solution,  and  in  the  case  of  praseodymium 
chloride  an  additional  strong  band  appears.  The  solutions  in  methyl 
and  in  ethyl  alcohol  are  closely  similar.  In  mixtures  of  alcohol  and 
water,  the  two  spectra  are  superposed.  All  the  solutions  show  con- 
siderable deviations  from  Beer's  law.  The  theory  of  Ostwald,  that 
the  absorption  is  due  mainly  to  the  ions,  is  insufficient  to  account  for 
the  facts,  and  it  is  considered  that  the  formation  of  solvates  (combina- 
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tions  of  the  solvent  with  parts  of  the  dissolved  substance)  must  be 
assumed.  Both  the  molecules  and  the  ions  formed  from  them  are 
considered  to  be  in  combination  with  the  solvent.  0.  H.  D. 

Test  of  Beer's  Law  of  Absorption.  F.  Stumpf  (Physikal. 
Zeitsch.,  1909,  10,  29— 32).— The  light  absorbed  by  a  layer  of  solution 
of  1  mm.  thickness  has  been  compared  with  that  absorbed  by 
1500  mm.  of  a  second  solution,  the  concentrations  being  in  the  ratio 
1500  :  1.  For  solutions  of  aminoazobenzene  in  benzene,  Beer's  law  is 
satisfied  within  the  limits  of  the  estimated  experimental  error.  For 
this  and  other  coloured  substances  in  ethyl-alcoholic  solution,  devi- 
ations were  found,  but  the  author  considers  that  the  two  differently 
concentrated  solutions  are  not  strictly  comparable,  because  of  dis- 
sociation changes,  H.  M.  D. 

Polymerism  as  the  Cause  of  the  Difference  of  Colour 
of  Halides  and  Sulphites.  Arthur  Hantzsch  {Ber.,  1909,  42, 
68 — 85). — The  colonr  of  many  haloid  salts,  inorganic  and  organic, 
increases  in  intensity  with  the  atomic  weight  of  the  halogen. 
Explanations  of  the  phenomenon  have  hitherto  been  evaded  or 
attempted  by  the  theory  of  the  ionisation  of  chromophores  (Decker, 
Abstr.,  1904,  ii,  702).  This  explanation  is  untenable,  for,  amongst 
other  objections,  the  author  points  out  that  true  ionisation  is  im- 
measurably rapid,  whereas  Decker  has  in  some  cases  been  able  to 
follow  his  colour  changes  colorimetrically ;  moreover,  the  author  has 
shown  previously  that,  in  the  absence  of  constitutive  change, 
undissociated  salts  and  their  ions  are  optically  identical. 

The  colour  change  in  question  is  to  be  referred  to  polymerisation, 
although  at  present  definite  evidence  has  been  obtained  only  in  the 
case  of  organic  halides.  For  example,  of  the  5-phenyl-lO-methyl- 
acridonium  halides,  the  yellow  solution  of  the  chloride  and  the 
blackish-brown  solution  of  the  iodide  are  shown  to  be  unimolecular 
and  termolecular  respectively  by  the  ebullioscopic  method.  Since 
the  anhydrous  solids  have  similar  colours,  they  may  be  assumed  to 
be  unimolecular  and  termolecular  respectively.  In  dissociating 
solvents  the  termolecular  iodide  passes  more  or  less  into  the  uni- 
molecular form ;  the  greater  the  concentration  of  the  solution,  and 
(more  important)  the  smaller  the  dissociating  action  of  the  solvent,  the 
greater  is  the  amount  of  the  dark-coloured  termolecular  modification  ; 
for  example,  in  alcohol  the  iodide  is  yellowish-brown,  and  in  water, 
yellowish-green. 

The  chloride  in  aqueous  or  alcoholic  solution  is,  optically,  almost 
identical  with  the  phenylmethylacridonium  salts  of  oxy-acids,  which 
conform  to  Beer's  law. 

Evidence  for  the  equilibrium  of  the  termolecular  and  the  uni- 
molecular modifications  in  the  solid  state  is  found  in  the  bromide, 
which  in  the  anhydrous  condition  is  distinctly  darker  than  the 
chloride,  and  therefore  may  be  regarded  as  a  solid  solution  of 
the  brownish-black  termolecular  bromide  in  the  yellow  unimolecular 
modification  ;  the  hydrate  of  the  bromide  is  yellowish-green,  so  that  by 
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the  addition  of  the  water  of  crystallisation  tho  termolecular  form 
liaH  been  changed  almost  completely  into  the  unimolecuiar. 

Very  interesting  is  the  behaviour  of  5-phonyl-10-methyla(;ridonium 
sulphite.  In  contradistinction  to  the  sulphate  and  the  selenite,  which 
possess  the  typical  yellowiah-green  colour  of  the  unimolecuiar  salts,  tho 
sulphite  can  only  be  obtained  in  n  dark  green  or  a  brown  modification. 
The  dark  green  sulphite,  which  separates  fiom  aqueous  or  alcoholic 
solution,  is  changed  to  the  brown  form  in  chloroform,  whilst  tho 
converse  change  of  the  brown  to  the  green  is  slowly  accomplished  by 
alcohol  or  ether.  Unfortunately,  the  molecular  complexity  of  these 
forms  cannot  be  determined,  but  it  is  only  nUional  to  8up{K)se  that 
tho  brown  sulphite,  like  the  brown  iodide,  is  termolecular;  the  dark 
green  sulphite  is  regarded  as  bimolecular. 

The  double  salts  with  alkali  sulphites,  (C._,oHjjN)^Oj,M2SO^  which 
are  colourless  and  stable  only  in  alkaline  solution,  are  probably 
i/'-sulphites,  namely,  phenylmethyldihydroacridinesulphonatos, 

NMe<J;«2^>CPh-S0,M. 

They  are  decomposed  by  water  into  the  alkali  sulphite  and  the  dark 
green  acridonium  sulphite,  and  l>ehaTe  generally  like  the  leuco- 
sulphonates  of  the  triphenylmethane  dyes  examined  by  Hantzsch  and 
Osswald. 

Results  similar  to  the  preceding  have  also  been  obtained  with 
5-phenylacridonium,  acridonium,  and  methylacridonium  salts;  the 
majority  of  the  salts  are  yellowish-green,  but  the  iodides  are  brown  and 
the  sulphites  olive-green  and  brown  ;  their  examination  is  rendered 
dithcult  by  their  instability  and  slight  solubility.  Quinolinium  and 
isoquinolinium  salts  are  usually  colourless,  but  abnormal  yellow 
iodides  and  sulphites  have  been  obtained  which  di.<<solve  in  chloroform 
without  change  of  colour.  1-Methylpyridinium  halides  are  colourless; 
the  fused  iodide  is  deep  yellow,  but  becomes  colourless  again  at  the 
ordinary  temperature. 

o-Diazophenylene     sulphide     methiodide,   CflH^<C    '    ^S.Mel.     is 

usually  obtained  in  golden-yellow  needles  (Jacobson,  Abstr.,  1894, 
i,  123),  but  by  the  addition  of  ether  to  a  chloroform  solution,  which 
has  been  kept  for  some  hours,  or  heated  for  a  few  seconds,  or 
inoculated  with  a  trace  of  bromine  or  iodine,  an  amorphous,  gelatinous, 
dark  green  moditication  is  precipitated,  which  changes  quantitatively 
into  the  yellow  form  at  80°  or  in  contact  with  alcohol  or  chloroform. 
The  green  form  is  probably  a  polymeride. 

Since  all  the  preceding  colour  changes  are  time  phenomena,  they 
must  be  referred,  not  to  a  mere  change  in  the  degree  of  dissociation, 
but  to  chemical  changes,  that  is,  to  polymerisation.  Moreover,  since 
the  salts  retain  in  the  solid  form  the  same  colour  as  they  have 
in  solution,  the  colour  of  the  solid  salts  must  also  be  referred  to 
different  degrees  of  polymerisation,  and  not  to  different  states  of 
aggregation. 

The  experimental  part  of  the  paper  deals  with  the  preparation 
of  the  preceding  salts,  their  colour  in  different  solvents,  the  measure- 
ment of  the  extinction  coefficients  of  their  solutions,  and  wherever 
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possible,    the    determination    of    their    molecular    weights    by    the 
ebullioscopic  method.  C.  S. 

Measurement  of  Rotatory  Dispersive  Power  in  the  Visible 
and  Ultra-violet  Regions  of  the  Spectrum.  T,  Martin  Lowky 
{Proc.  Boy.  Soc,  1908,  A,  81,  472— 474).— An  account  is  given  of 
improvements  which  have  been  made  in  the  method  of  determining 
rotatory  dispersive  power.  As  a  result  of  these,  the  intense  line 
spectra  yielded  by  metallic  arcs  can  be  used  for  polarimetric  measure- 
ments. For  this  purpose,  a  parallel  beam  from  the  arc  is  thrown  on 
to  the  slit  of  a  constant  deviation  spectroscope.  An  achromatic  lens, 
which  is  substituted  for  the  observing  tube,  is  used  to  throw  a 
magnified  image  of  the  slit  on  to  the  polarising  pi'isms  which  give  a 
triple  field.  By  suitably  adjusting  the  constant  deviation  prism,  the 
whole  field  can  be  illuminated  with  monochromatic  light  of  any 
desired  wave-length. 

For  observations  with  ultra-violet  light,  an  arc  passed  between  a 
carbon  and  a  magnetite  electrode  is  used.  A  beam  from  this  is  thrown 
by  a  quartz  condenser  on  to  the  field  of  the  polarising  Foucault 
prisms,  and  by  means  of  a  quartz-calcite  lens,  substituted  for  the 
analyser-telescope,  a  diminished  image  of  the  field  is  thrown  on  to 
the  slit  of  an  ultra-violet  spectroscope.  The  spectrum  is  photo- 
graphed, and  the  line,  for  which  the  intensity  in  the  three  parts  of  the 
field  is  the  same,  is  identified  on  the  negative. 

The  rotations  produced  by  100  mm,  of  methyl  camphorcarboxylate 
at  20°  are  recorded  for  wave-lengths  ranging  from  \  =  6708  to 
X  =  4359.  H.  M.  D. 

Certain  Optical  and  Magneto-optical  Properties  of  Crystals 
at  Low  Temperature.  Jean  Becquerel  (Compt.  rend.,  1909,  148, 
158 — 161.  Compare  Becquerel  and  Onnes,  Abstr.,  1908,  ii,  338). — 
The  author  controverts  a  few  of  the  conclusions  arrived  at  by  Du 
Bois  and  Elias  (Ann.  Ph^jsik,  1908,  27,  233). 

In  an  absorption  spectrum  the  width  of  the  bands  is  proportional 
to  the  square  of  the  absolute  temperature,  provided  that  width  be 
defined  as  the  difference  in  wave-lengths  of  the  two  vibrations  with 
maximum  difference  in  refractivity.  This  law  holds  good  down  to 
.  —  190°  but  beyond  that  the  bands  often  enlarge  again. 

The  changes  of  frequency  produced  by  a  magnetic  field  are 
independent  of  temperature.  R.  J.  C. 

Electro-chemistry  of  Light.  IV.  Wilder  D.  Bancroft  {J. 
Physical  Chem.,  1909,  13,  1—90.  Compare  Abstr.,  1908,  ii,  788).— 
A  compilation  of  extracts  from  papers  in  which  the  phenomenon  of 
solarisation  has  been  investigated  or  discussed.  H.  M,  D. 

The  Radioactive  Elements.  I.  Daniel  Stromholm  and  The 
SvEDBERG  {Zeitsch.  anorg.  Chem.,  1909,  61,  338 — 346). — The  radio- 
active elements  are  usually  found  in  such  small  quantities  as  to  render 
a  study  of  their  chemical  reactions  impossible.  Light  may  be  thrown 
on  their  chemical  relations  by  observations  of  their  isomorphism. 
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Ammonia  is  added  to  a  solution  of  thorium  nitrate,  precipitating  all 
elements  of  the  thorium  series  except  thorium-JT.  The  solution  is  con- 
centrated, and  various  salts  are  then  dissolved  in  different  portions  of  it, 
crystallising  on  cooling.  In  this  way,  thorium-Xisfound  to  be  carried 
down  by  barium  and  lead  nitrates  and  by  barium  chloride,  but  not  by 
potassium,  bismuth,  or  lanthanum-ammonium  nitrates.  This  indicaU» 
that  thorium-X  is  isomorphous  with  barium  and  lead.  It  is  not  precipi- 
tated by  hydrogen  sulphide,  and  the  conclusion  is  drawn  that  thorium- A' 
belongs  to  the  group  of  alkaline  earth  metals.  The  same  result  was 
obtained  on  crystnllisingthe  saltsfrom  anold  solutionof  thorium  nitrate. 

Of  the  other  elements  of  the  series,  thorium-3  appears  to  be  iso- 
morphous with  thorium,  and  thorium-2  possibly  with  lanthanum, 
although  it  may  be  complex.  C.  H.  D. 


A  Pew  Chemical  Changes  Induced  by  Radium.  New 
Method  for  the  Detection  of  Amygdalin.  H.  Jerhain  M. 
Crbighton  (Trans.  Nova  Scotia  Inst.  Sci.,  1908,  12,  34 — 48).— In 
these  experiments  radium  bromide  of  activity  1,000,000  was  employed, 
enclosed  in  a  glass  tube  so  that  only  a-  and  /3-rays  were  used. 

Two  squnres  of  white  tin,  25  x  25  x  1  mm.,  were  placed  in  two 
compartments  of  a  lead  box,  separated  by  a  lead  partition.  The  end 
of  the  radium  tube  was  placed  about  1  mm.  above  one  square,  and  the 
apparatus  kept  at  0°  for  four  months.  Both  squares  were  then  found 
to  be  coated  with  grey  tin,  the  one  that  had  suffered  bombardment 
more  so  than  the  other.  The  interior,  and  particularly  the  top,  of  the 
compartment  containing  the  radium  was  coated  .with  lead  carbonate. 
Probably  the  rays  had  ionised  the  lead  and  rendered  it  more  active  to 
the  moist  carbon  dioxide  in  the  air.  (The  ends  of  the  box  were  left 
open.) 

A  solution  of  hydrogen  peroxide,  4*832  grams  per  litre,  was 
submitted  to  the  action  of  the  radium  in  the  dark,  and  tho  amount 
of  the  decomposition  was  measured  by  the  increased  pressure.  The 
peroxide  solution  alone,  or  in  the  presence  of  lead  nitrate,  did  not 
decompose,  but  when  influenced  by  the  radium  rays  decomposition 
ensued,  and  more  i^apidly  when  lead  nitrate  was  present ;  the  pressure 
of  the  oxygen  at  first  increased  and  then  showed  a  decrease,  due  to  the 
formation  of  ozone. 

The  effect  of  radium  on  chloroform  is  to  increase  its  ionisation, 
so  that  an  opalescence  is  more  rapidly  produced  with  silver  nitrate. 

A  saturated  aqueous  solution  of  amygdalin,  submitted  to  the  action 
of  radium  for  four  to  ten  days,  did  not  contain  dextrose  or  hydrogen 
cyanide.  When  a  saturated  solution  of  amygdalin  is  boiled  with  a 
few  drops  of  Fehling's  solution,  the  blue  colour  almost  disappears,  and 
a  bluish-white,  gelatinous  precipitate  (copper  amygdalate  1)  is  formed ; 
the  change  is  more  complete  with  amygdalin  that  has  been  submitted 
to  the  action  of  radium.  Two  identical  solutions  containing  amyg- 
dalin and  hydrochloric  acid,  one  of  which  had  been  submitted  to  the 
action  of  radium,  were  examined  for  dextrose.  In  the  one  solution 
the  amount  of  dextrose  increased  with  time  and  remained  constant ; 
in  the  other,  which  had  suffered  bombardment,  the  dextrose  reached  a 
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maximum  and  then  decreased,  showing  that  the  radium  caused  it  to 
change  into  some  new  compound. 

The  glass  tube  containing  the  radium  bromide  had  been  kept  for  a 
year  in  a  hollow  brass  tube.  On  the  surface  of  the  brass  a  grey 
deposit  was  formed,  which  contained  copper,  but  not  zinc  or  lead,  and 
was  probably  copper  oxide. 

Amygdalin  may  be  detected  by  boiling  its  solution  with  a  few 
drops  of  Fehling's  solution,  whereby  ammonia  is  evolved.  C  S. 

Radioactive  Products  Present  in  the  A.tmosphere.  W. 
Wilson  {Phil.  Mag.,  1909,  [vi],  17,  321— 325).— The  radioactive 
deposit  collected  ^y  an  exposed  wire  charged  to  a  high  negative 
potential  was  found  by  Blanc  in  Rome  to  consist  of  60 — 70%  of 
thorium  deposit  and  the  remainder  radium  deposit.  A  wire  exposed 
in  Manchester  gathered  an  active  deposit  containing  on  the  average 
62%  of  thorium  product.  It  is  calculated  from  the  known  radioactive 
constants  of  the  two  deposits  that  air  contains  3700  times  as  much 
radium  as  thorium  emanation.  The  ratio  given  by  Dadourian 
(Abstr.,  1908,  ii,  453),  which  is  greatly  in  excess  of  this  figure,  is 
shown  to  be  wrongly  calculated.  It  appears,  however,  that  American 
air  contains  relatively  less  thorium  emanation  than  European  air. 
The  author  computes  that  the  earth's  crust  contains  1'42  times  as 
many  disintegrating  atoms  of  thorium  as  of  radium,  and  assuming 
that  uranium  is  the  parent  substance  of  radium,  there  is  about  seven 
times  as  much  thorium  as  uranium,  that  is,  lO"*'  gram  thorium  per  c.c. 
of  the  earth's  crust.  R.  J.  C. 

Radioactive  Behaviour  of  the  Water  of  Gratz  and  its 
Environs.  Albert  Wellik  {Monatsh.,  1909,  30,  89— 124).— All 
the  eighty-one  samples  of  spring  and  well  waters  from  the  neighbour- 
hood of  Gratz  examined  by  the  author  contained  radioactive  emanation. 
The  activity  often  changes  considerably  in  passing  from  one  spring 
to  another  quite  close,  and  seems  to  increase  with  the  geological  age 
of  the  rocks.  To  what  extent  the  activities  of  the  wells  remain 
constant  is  unknown  ;  variations  may  be  produced  by  meteorological 
influences,  such  as  change  of  barometric  pressure,  rainfall,  etc.  The 
emanation  of  all  the  wells  dies  away  according  to  an  exponential  law, 
the  period  being  identical  with  that  corresponding  with  radium 
emanation  ;  the  law  and  the  period  are  the  same  in  water  as  in  air. 
The  curves  of  the  induced  activity  agree  well  both  with  the  corre- 
sponding curves  obtained  by  Curie  for  radium  and  with  Rutherford's 
theoretical  formula  for  radium  induction  ;  in  the  case  of  two  of  the 
wells,  these  curves  seem  to  indicate  the  presence  of  thorium. 

Many  of  the  w.aters  exhibit  a  not  inconsiderable  residual  activity, 
pointing  to  the  presence  of  dissolved  radium  salt  in  very  small 
amount.  T.  H.  P. 

Some  Properties  of  the  Radium  Emanation.  Ernest 
Rutherford  {Mem.  Manchester  Phil.  Soc,  19(j8-09,  53,  No.  II,  1 — 2). 
— A  comparatively  small  amount  of  radium  emanation  is  absorbed  by 
cocoanut  charcoal  at  ordinary  temperatures.     One  gram  of  charcoal 
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absorbs  003  cubic  mm.  emanation  at   + 10°  and  0*06  cubic  mm.  at 
-  40°.  R.  J.  C. 

Metallic  Radiation.  Ekik  Buon  Andersen  {Physikal.  Zeitsck., 
1909,  10,  54—57.  Compare  Russell,  Abstr.,  1898,  ii,  287  ;  1899,  ii, 
720;  Saeland,  Abstr.,  1908,  ii,  789). — A  summary  is  given  of 
observations  relating  to  the  photographic  activity  of  metals.  The 
activity  is  supposed  to  be  connected  with  the  oxidation  of  the  metals, 
which  in  the  process  emit  a  radiation  of  very  small  penetrating  power. 
The  active  rays  are  capable  of  converting  oxygen  into  ozone,  which 
accounts  for  the  observed  liberation  of  iodine  from  potassium  iodide. 

H.  M.  D. 

Nature  of  the  a-Particle.  Ernest  Rutherford  and  T,  Royds 
{PhU.  Mag.,  1909,  [vi],  17,  281—286;  Mem.  MancheaUr  PhU.  Soc., 
1908,  63,  No.  1,  1 — 3.  Compare  Rutherford  and  Geiger,  Abstr., 
1908,  ii,  794;  Dewar,  Abstr.,  1908,  ii,  921).— In  order  to  prove 
that  an  a-particle  consists  of  an  atom  of  helium  plus  a  positive 
charge,  the  purified  emanation  from  0*12  gram  of  radium  was  com- 
pressed into  a  capillary  tube  with  walls  0*01  mm.  thick.  This  capillary 
tube  was  known  to  be  impermeable  to  helium,  but  the  a-particle  and 
also  radium-il  and  radium-C  could  pass  through  it  into  a  stout  outer 
tube,  where  the  spectrum  could  be  examined.  Although  after  twenty- 
four  hours  no  trace  of  helium  was  detected,  the  spectrum  gradually 
developed  until,  after  six  days,  all  the  lines  of  helium  could  be  seen. 
This  helium  must  liave  been  produced  from  a-particles  which,  after 
traversing  the  glass,  had  slowly  lost  their  charge. 

It  was  supposed  that  the  a-particles  were  projected  into  the  glass  of 
the  outer  tube  and  only  slowly  liberated  as  helium.  This  hypothesis 
was  confirmed  by  placing  a  cylinder  of  lead  foil,  free  from  helium, 
round  the  capillary  tube  containing  the  emanation.  Whether  the 
lead  was  enclosed  in  a  vacuous  tube  or  surrounded  by  air  during  its 
bombardment  by  the  a-particles,  the  spectrum  of  helium  could  be 
detected  in  the  gas  which  came  out  of  it  in  a  few  hours.        R.  J.  C. 

The  Range  of  the  a-Rays.  William  Duane  (Ann.  Physik^  1909, 
[iv],  28,  443—444.  Compare  Abstr.,  1908,  ii,  553).— The  author 
showed  previously  that  the  charge  of  the  a-particles  and  their  ionising 
effect  are  stopped  by  practically  the  same  thickness  of  air.  This 
conclusion  was  criticised  by  Aschkinass  (Abstr.,  1908,  ii,  920)  on  the 
ground  that  the  two  series  of  measurements  were  not  carried  out 
under  the  same  conditions.  Reasons  are  now  given  to  show  that  the 
experimental  method  used  yields  correct  results.  H.  M.  D. 

a-Rays  of  Radium-5  and  Atmospheric  Radioactivity.  Frederic 
A.  Harvey  {Physikal.  Zeitsch.,  1909,  10,  46—48). — The  active  deposit 
collected  on  a  negatively  chai'ged  wire  suspended  in  the  atmosphere 
emits  at  first  some  very  easily  absorbed  rays.  These  have  been  found 
to  be  due  to  radium--B.  The  range  of  these  a-rays  in  air  under  normal 
conditions  is  2*6 — 3"0  mm. 

Further  observations  on  wires  which  had  been  connected  with  a 
negative  potential  of   5000  volts,  and  exposed  for  periods  of  three 
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to  twenty-four  hours,  indicate  that  the  half-decay  period  of  the 
active  deposit  is  by  no  means  constant.  In  twenty-six  experiments 
made  under  different  atmospheric  conditions,  this  period  was  found 
to  vary  from  thirty-four  minutes  to  five  and  two-thirds  hours. 
The  variation  is  attributed  to  differences  in  the  proportion  of  induced 
thorium  activity  in  the  collected  deposit.  The  potential  of  the  charged 
wire  influences  this  proportion.  In  two  experiments  under  the  same 
atmospheric  conditions,  the  exposed  wire  was  charged  to  2000  and  4000 
volts  ;  the  proportions  of  induced  thorium  activity  were  respectively 
11 '6  and  7'2%.  The  relative  amount  of  thorium  activity  also  depends 
on  barometric  fluctuations.  In  two  perfectly  similar  experiments  on 
the  same  day,  during  one  of  which  the  barometer  was  rising,  and 
during  the  other  slowly  falling,  the  proportions  of  induced  thorium 
activity  were  found  to  be  respectively  17'8  and  26'5%.        H.  M.  D. 

The  Number  and  the  Absorption  by  Matter  of  the  )8-Particles 
emitted  by  Radium.  Walter  Makower  {Phil.  Mag.,  1909,  [vi], 
17,  171 — 180). — The  number  of  yS-particles  expelled  by  one  gram  of 
radium  per  second  has  been  re-determined,  the  experimental  arrange- 
ment adopted  being  designed  to  obviate  errors  arising  from  secondary 
radiation  efforts.  Radium  emanation  was  used  instead  of  radium, 
the  emanation  being  contained  in  a  very  thin-walled  capillary  glass 
tube.  This  tube,  covered  with  aluminium  leaf  to  render  it  conducting, 
was  suspended  in  the  axis  of  a  glass  cylinder,  silvered  on  the  inside, 
and  connected  with  a  pump,  by  means  of  which  it  could  be  exhausted 
as  perfectly  as  possible.  An  insulated  brass  cylinder  surrounding  the 
emanation  tube  was  connected  with  a  quadrant  electrometer,  whilst 
the  emanation  tube  itself  could  be  connected  with  a  battery  of 
accumulators.  The  ^-rays  which  reach  the  brass  cylinder  under  the 
conditions  of  the  experiment  consist  chiefly  of  the  rays  from  radium-C, 
together  with  a  small  proportion  of  the  rays  from  radium-j5.  A 
correction  is  introduced  for  the  absorption  of  the  former  by  the  glass 
of  the  emanation  tube,  and  the  result  is  then  obtained  that  the 
number  of  /^-particles  emitted  per  second  by  the  radium-C  in 
equilibrium  with  one  gram  of  radium  is  5'0  x  10~^°.  When  the  /5-rays 
are  absorbed  by  glass,  the  electric  charge  carried  by  these  remains  in 
the  glass,  indicating  that  the  rays  are  actually  stopped  and  not  merely 
scattered.  H.  M.  D. 

Absorption  of  the  Different  Types  of  )8-Rays,  together  with 
a  Study  of  the  Secondary  Rays  excited  by  them.  Y.  E. 
Pound  {PhU.  May.,  1909,  [iv],  17,  126— 153).— The  author  has 
investigated  the  secondary  radiation  emitted  from  the  front 
and  back  of  metal  plates  when  these  are  subjected  to  the  action 
of  y-rays  and  of  different  types  of  /3-rays.  By  means  of  a  magnetic 
field  a  pencil  of  the  required  type  of  radiation  could  be  deflected  into 
an  ionisation  chamber. 

The  observations  show  that  the  /3-rays  from  radium  and  its 
disintegration  products  are  unable  to  produce  ionisation  effects  on  the 
far  side  of  plates  of  aluminium,  tin,  and  lead  of  thickness  7,  2*5,  and 
0*9  mm.  respectively. 

The  maximum  secondary  radiations  from  the  front  side  of  plates  of 
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these  metals  are  obtained  when  the  thicknesses  of  the  plates  are 
respectively  0*4,  0*24,  and  01 6  mm.  The  penetrability  of  this 
secondary  radiation  excited  by  the  /3-rays  increases  with  the  density 
of  the  metal  acting  as  reflector. 

Observations  with  y-rays  show  that  the  transmitted  secondary  rays 
from  lead  and  tin  are  more  penetrating  than  those  from  aluminium. 
It  is  also  found  that  the  ionisation  due  to  transmitted  secondary 
radiation,  when  /3-rays  are  allowed  to  pass  through  very  thin  sheets 
of  aluminium,  is  greater  than  the  ionisation  which  would  have  been 
caused  by  the  absorbed  primary  rays.  H.  M.  D. 

Absorption  of  /3-Rays  by  Liquids.  Norman  Campbell  (Phit. 
Mag.,  1909,  [vi],  17,  180— 190).— The  absorption  of  the  yS-rays  of 
uranium  by  water  and  certain  aqueous  solutions  has  been  examined. 
Experiments  with  layers  of  water  of  different  thicknesses,  and  with 
varying!  quantities  of  water  poured  on  to  filter-paper  contained  in 
the  absorption  tray,  show  that  in  neither  case  is  the  absorption 
strictly  exponential.  The  values  of  the  coeflScient  also  differ  in  the 
two  cases,  and  the  author  doubts  whether  liquids  possess  a  true 
absorption-coeflicient  defined  as  a  quantity  occurring  in  an  exponen- 
tial equation. 

The  relationship  between  the  values  of  Xjp  (X  being  the  absorption 
coeflficient  and  p  the  density)  for  solutions  of  sodium  iodide,  potassium 
nitrate,  and  potassium  carbonate  and  the  corresponding  values  for  the 
solvent  and  the  respective  solutes  is  not  a  linear  one.  The  deviations 
from  the  linear  relationship  are  quite  different  in  the  various  solutions 
examined.  H.  M.  D. 

Effect  of  Pressure  on  the  Natural  Ionisation  in  a  Closed 
Vessel,  and  the  Ionisation  produced  by  the  y-Rays.  W.  Wilson 
{Phil.  Mag.,  1909,  [vi],  17,  216— 225).— The  closed  vessel  containing 
the  electroscope  consisted  of  a  cylindrical  iron  vessel  having  walls 
1"5  inches  thick  and  an  iron  water-jacket  about  0*5  inch  in  thickness. 
The  observations  were  made  with  pressures  reaching  up  to  45 
atmospheres. 

Under  the  influence  of  y-rays  the  ionisation  increases  with  the 
pressure  of  the  contained  air,  although  not  so  rapidly.  This  is  due  to 
the  fact  the  secondary  rays  from  the  sides  of  the  vessel  contribute 
considerably  to  the  ionisation.  From  the  equation  which  represents 
the  ionisation-pressure  curve,  it  is  calculated  that  the  ratio  of  the 
ionisation  due  to  the  secondary  and  primary  rays  at  atmospheric 
pressure  is  6 '6. 

The  curve  connecting  the  natural  ionisation  with  the  pressure 
of  the  air  in  the  vessel  is  a  straight  line,  which  curves  over  towards 
the  pressure  axis  at  low  piessures.  The  form  of  the  curve  suggests  that 
the  ionisation  is  the  sum  of  two  effects.  One  of  these  is  independent 
of  the  pressure,  and  is  due  to  radiations  from  the  sides  of  the  vessel. 
The  second  effect  is  proportional  to  the  pressure,  and  is  due  chiefly  to 
an  emanation  mixed  with  the  air,  and  to  a  smaller  extent  to  a  very 
penetrating  form  of  radiation.  The  emanation,  if  it  is  one  of  those 
already  known,  must  be  that  of  radium.  H.  M.  D. 
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Grating  Spectrum  of  Radium  Emanation.  T.  IIoyds  {Phil. 
Mag.,  1909,  [vi],  17,  202—204.  Compare  Rutherford  and  Royds, 
Abstr.,  1908,  ii,  787). — Three  photographs  of  the  spectrum  have  been 
obtained  using  a  concave  grating  o"5  inches  wide,  ruled  with  15,000 
lines  to  the  inch,  the  radius  of  curvature  being  1  metre.  About 
thirty-five  of  the  more  intense  lines  previously  obtained  in  the  prism 
spectrum  are  found  on  the  photographs,  together  with  four  new  lines 
which  lie  further  in  the  ultra-violet  region.  The  wave-lengths  of  the 
lines  are  recorded,  and  are  in  good  agreement  with  the  prism  spectrum 
measurements.  H.  M.  D. 

New  Phenomenon  in  the  Activation  with  Actinium.  Otto 
Hahn  {Physikal.  Zeitsch.,  1909,  10,  81 — 88). — The  active  deposit 
which  is  deposited  on  a  negatively-charged  electrode  exposed  to  the 
action  of  actinium  preparations  consists  of  three  rapidly-decaying 
products,  actinium-^,  -5,  and  -G,  and  of  a  small  quantity  of  a  much 
more  slowly  decaying  product.  The  amount  of  the  slow-decay  pro- 
duct varies  considerably  with  the  conditions  of  the  activation,  but  the 
activity  due  to  it  may  amount  to  as  much  as  0'25%  of  the  total 
original  activity. 

Examination  of  the  slow-decay  product  has  shown  that  it  consists 
of  actinium-X.  The  deposition  of  this  on  the  negative  electrode  is  not 
due  to  its  volatility  or  to  the  formation  of  a  short-lived  emanation 
between  radio-actinium  and  actinium-X,  but  is  a  consequence  of  the 
explosive  nature  of  the  decomposition  of  the  radio-actinium  atoms. 
Some  of  the  resulting  actinium- A'  atoms  are  forced  out  from  the 
molecular  aggregate  in  the  explosion  process,  and  under  the  influence 
of  the  electric  field  are  carried  to  the  negative  electrode.  In  accord- 
ance with  this,  it  is  found  that  the  residual  activity  of  the  active 
deposit  diminishes  when  the  distance  between  the  negative  electrode 
and  the  actinium  preparation  is  increased.  When  the  electrode 
is  uncharged  or  is  charged  positively,  the  active  deposit  shows 
practically  no  residual  activity. 

In  agreement  with  the  explanation  given,  it  has  been  found  that 
pure  actinium-X  has  no  residual  activity,  whilst  the  residual  activity 
of  radio-actinium  is  independent  of  the  proportion  of  actinium-X 
which  is  mixed  with  it.  H.  M.  D. 

Radiation  of  Uranium-X.  Heinrich  W.  Schmidt  {Fhysikal. 
Zeitsch.,  1909,  10,  6 — 16). — A  method  of  separating  uranium-X  is 
described  by  means  of  which  a  product  is  obtained  the  specific  activity 
of  which  is  much  greater  than  those  yielded  by  previous  methods. 
The  active  substance  is  first  separated  froui  acetone  solution  by  the 
addition  of  freshly-precipitated  ferric  hydroxide  according  to  Moore 
and  Schlundt's  method ;  the  active  hydroxide  is  then  dissolved  in 
hydrochloric  acid,  a  little  barium  chloride  added,  and  the  barium 
precipitated  by  the  addition  of  dilute  sulphuric  acid.  Although  all 
the  uranium- A'  is  not  precipitated  with  the  barium  sulphate,  the 
activity  of  this  is  about  5000  times  tliat  of  the  original  uranium 
nitrate. 

With  the  active  preparation,  measurements  of  the  absorption  and  pf 


I 


GENERAL  AND   PHYSICAL  CHEMISTllY.  207 

the  deviation  in  a  magnetic  field  have  been  made  for  both  the  hard 
and  soft  y3-rays. 

From  the  magnetic  experiments  with  the  hard  /S-rays,  the  velocity 
of  these  is  found  to  be  2'76  x  10^°  cms.  per  sec,  and  the  ratio  of  the 
charge  to  the  mass  0"67  x  10''^.  The  observations  with  the  soft  rays 
indicate  definitely  that  these  also  are  negatively  charged. 

The  absorption  curves  for  the  hard  rays  are  found  to  depend  very 
largely  on  the  experimental  arrangement.  The  observations  can  only 
be  partly  explained  by  the  assumption  that  the  rays  are  unevenly 
distributed  in  the  absorbing  medium  or  that  the  velocity  of  the 
particles  diminishes  somewhat  as  the  length  of  path  traversed 
increases.  The  proportion  of  )3-rays  reflected  from  a  thick  plate  is 
greater  for  the  hard  than  for  the  soft  rays  ;  a  minimum  value  for  the 
reflected  radiation  can  be  calculated. 

The  soft  /3-rays  are  absorbed  by  aluminium  according  to  an 
exponential  law.  H.  M.  D. 

Formation  of  Helium  from  Uranium.  Frederick  Soddy 
{Physikal.  Zeitsch.,  1909,  10,  41  —  42). — The  experiments  have  in  part 
been  described  previously  (Abstr.,  1908,  ii,  921).  Further  observations 
with  a  larger  quantity  of  uranium  nitrate  containing  1850  grams  of 
uranium  confirm  the  previous  estimate  that  the  rate  of  production  of 
helium  is  approximately  2  x  10 "'-(year)" ^.  Experiments  have  been 
commenced  with  sylvine,  which,  ac«;ording  to  Strutt,  contains  relatively 
large  quantities  of  helium.  If  helium  is  produced  at  all,  its  rate  of 
formation  is  less  than  2*5  x  10~*2(year)~i.  H.  M.  D. 

Electrically  Charged  Centres  of  Small  Mobility  in  Gases. 
Maurice  de  Broglie  {Ann.  Chim.  Phys.,  1909,  [viii],  16,  1 — 69). — A 
detailed  account  of  work  already  published  (compare  Abstr.,  1907,  ii, 
664;  1908,  ii,  344).  M.  A.  W. 

[Calculation  of  the  Ratio  of  the  Electric  Charge  to  the  Mass 
of  the  Molecule  of  Mercury  Vapour.]  Kobert  Poiil  (Physikal. 
Zeitsch.,  1909,  10,  90). — The  author  points  out  that  Fiirstenau's 
calculation  of  e/m  for  mercury  vapour  (compare  this  vol.,  ii,  12)  does 
not  represent  a  new  method  for  obtaining  this  ratio.  Analysis  of  the 
method  of  calculation  shows  that  what  is  proved  is  the  validity  of  the 
equation  Cc  =  3*0  for  monatomic  gases,  Cv  being  the  molecular  heat  at 
constant  volume.  H.  M.  D. 

The  Hardness  and  Electrical  Resistance  of  Solid  Solutions 
of  Metals.  Carl  Benedicks  {Zeitsch.  anorg.  CJtem.,  1909,  61, 
181 — 186.  Compare  Kurnakoff  and  Schemtschuschny,  Abstr.,  1908, 
ii,  932). — The  author  claims  priority  for  certain  conclusions  as  to 
the  hardness  and  electrical  resistance  of  solid  solutions.  For  solid 
metallic  solutions  of  the  type  AB**~",  the  resistance  is  a  linear 
function  of  the  concentration  of  B  up  to  considerable  values  of  n. 
The  conductivity  does  not  show  this  proportionality.  For  aggregates 
of  two  kinds  of  crystals,  however,  the  conductivity  shows  a  greater 
regularity  than  the  resistance,  the  relation  being  generally  a  linear 
one.  C.  H.  D. 
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Electrical  Conductivity  of  Pure  Hexane.  Georgk  JaffI;  (Aim. 
Physik,  1909,  [iv],  28,  326 — 370). — Experiments  have  been  made 
to  ascertain  whether  a  liquid  insulator  has  a  specific  electrical 
conducting  power.  Hexane  was  chosen  for  examination  because  of 
the  relative  ease  with  which  electrically  conducting  impurities  can  be 
removed  from  it.  The  apparatus  was  similar  to  that  used  in  the 
investigation  of  the  conducting  power  of  gases.  Synthetic  hexane 
and  hexane  from  light  petroleum  were  examined,  the  method  of 
purification  consisting  in  repeated  distillation  and  prolonged  subjection 
to  the  influence  of  the  current. 

It  has  been  found  that  hexane,  purified  in  this  way,  has  a  definite 
minimum  conducting  power  which  is  constant  for  different  samples 
of  hexane.  For  sufficiently  high  potential  differences  (above  200 
volts  per  cm.),  the  current  is  independent  of  the  potential,  indicating 
that  the  conductivity  is  not  due  to  electrolytic  dissociation  of  the 
hexane.  Under  the  particular  conditions  of  the  experiment,  the 
conductivity  was  found  to  be  12*6  times  as  large  as  that  of  air, 
corresponding  with  the  production  of  216  ions  per  c.c.  per  second. 
These  facts  show  that  hexane  behaves  like  a  very  dense  gas. 

The  conductivity  is  independent  of  the  temperature,  but  varies 
with  the  nature  of  the  material  of  the  vessel  in  which  the  hexane  is 
contained.  In  a  brass  cylinder,  two-thirds  of  the  conductivity  is 
due  to  the  influence  of  external  radiation,  the  remainder  to  the 
action  of  rays  emitted  by  the  cylinder.  When  the  external  rays 
are  cut  off  by  surrounding  the  cylinder  with  a  thick  block  of  lead, 
the  conductivity  of  the  hexane  experiences  a  corresponding  diminution. 
The  absorption  coefiicient  of  the  external  radiation  is  0"458  cm.~^, 
which  value  agrees  with  that  for  hard  y-rays.  The  conductivity  is 
unipolar  in  character,  and  this  is  attributed  to  the  emission  of  /8-rays 
by  the  material  of  the  containing  cylinder. 

The  dependence  of  the  conductivity  on  the  material  of  the  contain- 
ing vessel  was  investigated  by  observations  in  vessels  of  aluminium, 
silver,  copper,  and  platinum.  The  conductivity  due  to  the  rays  emilted 
by  these  metals  diminishes  in  the  order  in  which  they  are 
written. 

Experiments  with  heptane  and  light  petroleum  show  that  these 
have  a  limiting  minimum  conductivity  nearly  equal  to  that  of  hexane. 

H.  M.  D. 

Dissociation  Equilibrium  of  Binary  Electrolytes.  Albekt 
Reychler  {J.  Chim.  Phys.,  1909,  7,  58 — 67). — General  considerations 
on  electrolytic  dissociation  on  the  basis  of  the  author's  views  on 
"  mobile  ions  "  (Abstr.,  1904,  ii,  534).  G.  S. 

Production  of  Permanent  Magnets  from  Specimens  of 
nearly  Pure  Copper.  J.  G.  Gray  and  A.  D,  Ross  {Physikal. 
Zeitsch.,  1909,  10,  59 — 61). — Samples  of  nearly  pure  copper  were 
subjected  to  various  kinds  of  treatment  and  then  placed  between 
the  poles  of  an  electro-magnet  giving  a  field  of  about  3000  C.G.S.- 
units.  The  samples  were  afterwards  examined  for  permanent 
magnetism  by  means  of  a  sensitive  magnetometer. 
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No  residual  magnetism  could  bo  detected  when  a  fwimple  of  copper 
of  liigh  conductivity  was  subjected  to  the  action  of  the  magnetic  field  at 
the  ordinary  temperature  or  at  -190°.  The  same  result  was  obtained 
when  the  sample  was  hammered  whilst  under  the  influence  of  the  field. 
After  having  been  heated  to  a  bright  red  heat  and  slowly  cooled,  the 
result  was  the  same,  but  after  rapid  cooling  by  immersion  in  water 
considerable  residual  magnetism  was  found. 

Electrolytic  copper  containing  less  than  0*04%  iron  gave  similar 
results.  Moreover,  when  the  rapidly  cooled  electrolytic  copper  was 
magnetised  at  -  190°,  the  residual  magnetism  was  about  twice  &•*  large 
as  that  found  when  the  same  sample  was  magnetised  at  the  ordinary 
teaifterature.  When  such  a  copper  magnet  was  heated  to  100°  and 
400"  and  then  slowly  cooled,  the  residual  magnetism  fell  respec- 
tively to  60  and  30%  of  the  original  amount,  and  after  beating 
to  600°  it  had  completely  disappeared. 

A  sample  of  very  pure  electrolytic  copper,  which  was  specially  pre- 
pared for  these  ex[:eriment8,  showed  no  trace  of  permanent  magnetism 
after  heating  to  a  red  heat  and  rapid  cooling.  The  last  experiment 
indicates  that  the  magnetic  proportions  of  ordinary  electrolytic  copper 
are  due  to  the  small  traces  of  iron  present.  The  observed  effects  are, 
however,  much  greater  than  correspond  with  the  amount  of  iron  pre- 
sent, and,  as  an  explanation  of  the  facts,  the  authors  suggest  that  a 
magnetic  compound  of  iron  and  copper  is  formed.  H.  M.  D. 

Thermal  Effect  of  the  Magnetic  Transformation  of  Nickel 
and  Cobalt.  Iwan  I.  Shukoff  (/.  Jitcss.  Phys.  Ghem.  Soc.,  1908, 
40,  1748 — 1752). — The  author  has  carried  out  experiments  to 
ascertain  whether  the  loss  of  magnetic  properties  by  nickel  at  340° 
and  by  cobalt  at  about  1000°  is  accompanied  by  any  heat  effect. 

First  of  all,  the  E.M.F.  of  platinum-nickel  and  platinum-cobalt 
thermocouples  were  measured  against  those  of  a  platinum-platinum- 
rhodium  couple  at  different  temperatures,  all  the  ends  of  the  thermo- 
couples being  soldered  by  means  of  gold.  The  curves  obtained,  based 
on  a  large  number  of  observations,  change  their  character  at  about 
the  temperatures  at  which  tlie  two  metals  lose  their  magnetic 
properties. 

The  electrical  conductivity  of  cobalt  has  not  been  investigated  at 
temperatures  as  high  as  its  magnetic  transformation  point ;  but  from 
the  data  for  nickel,  it  may  be  assumed  that  the  conductivity  curve  for 
cobalt  should  exhibit  a  break  in  the  temperature-interval  900 — 1000°. 
There  is  hence  a  close  connexion  between  magnetic  properties, 
electrical  conductivity,  and  thermo-electric  properties.  In  order  to 
ascertain  whether  these  various  properties  can  undergo  sudden  change 
unaccompanied  by  a  heat  effect,  the  cooling  curves  of  nickel  and 
cobalt  were  investigated  by  Roberts- Austen's  differential  method,  the 
difference  of  temperature  being  measured  between  a  piece  of  platinum 
and  a  piece  of  nickel  or  cobalt  cooling  under  identical  conditions.  In 
the  case  of  cobalt,  a  slight  but  distinct  heat  effect  was  observed  at 
985°,  but  for  nickel  there  was  no  indication  of  any  such  effect  between 
600°  and  180°.  With  nickel,  then,  as  the  magnetic  properties, 
electrical   conductivity,   and   thermo-electric   properties   may  change 
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suddenly  without  any  accompanying  heat  effect,  these  properties 
must  depend  on  the  internal  structure  of  the  atom  and  not  on  a 
molecular  transformation,  such  as  a  change  from  one  allotropic 
modification  to  another.  T.  H.  P. 

Two  New  Forms  of  Laboratory  Electric  Furnace.  K, 
Friedkicii  {AfetaUnrgie,  1908,  6,  703 — 705). — A  small  furnace 
giving  rapid  heating  has  an  iridium  tube,  open  at  both  ends, 
120  mm.  long,  19'7  mm.  diam.,  and  0*4  mm.  thick.  A  fire-clay 
cylinder  with  a  mica  window  for  observation  protects  against  loss 
of  heat.  Such  a  furnace  can  be  raised  to  1600°  in  half  a  minute, 
using  900 — 1000  amperes  at  3  volts. 

For  maintaining  a  uniform  and  constant  temperature,  a  cylinder 
of  fire-resisting  material  is  used  in  which  a  platinum  spiral  is  em- 
bedded. Such  a  furnace  can  be  raised  to  1200 — 1300°  in  thirty 
minutes  with  a  current  of  2 — 2*5  amperes  at  220  volts. 

C.  H.  D. 

A  Method  of  Calculating  the  Number  of  Degrees  of 
Freedom  of  a  Molecule  among  which  the  Partition  of 
Energy  is  Governed  by  the  Principal  Temperature.  H. 
Bateman  (Mem.  Manchester  Phil.  Soc,  1908-1909,53,  No.  Ill,  1—9). 
— Boltzmann  has  formulated  a  law  expressing  the  ratio  of  the  specific 
heats  of  a  gas  in  terms  of  the  number  of  degrees  of  freedom  of  the 
molecule  the  energy  of  which  is  governed  by  the  principal  temperature. 
The  author  assumes  that  valency  is  a  degree  of  freedom  fulfilling  the 
condition  mentioned,  and  hence  that  each  atom  possesses  a  number  of 
degrees  of  freedom  represented  by  three  +  its  valency  under  the 
circumstances.  A  molecule  has  all  the  degrees  of  freedom  of  its 
constituent  atoms  minus  the  number  of  conditions  which  must  be 
satisfied  in  order  that  the  geometrical  configuration  may  remain 
permanent. 

This  theorem  leads  to  a  set  of  simple  rules,  by  the  aid  of  which  the 
ratios  of  specific  heats  of  eighteen  elements  and  compounds  are 
calculated  with  surprising  approximation  to  the  experimental  values. 

R.  J.  C. 

Explanation  of  the  Negative  Coefficient  of  Expansion  of 
Silver  Iodide.  Grinnell  Jones  (J.  Amer.  Chem.  Soc,  1909,  31, 
191 — 200.  Compare  this  vol.,  ii,  214). — Fizeau  {Ann.  Phys.  Chem., 
1867,  132,  292)  determined  the  coefficient  of  expansion  of  three 
different  varieties  of  silver  iodide,  and  found  it  to  be  negative  in  each 
case.  This  fact  has  now  been  studied  in  the  light  of  Richards' 
hypothesis  of  compressible  atoms.  It  is  shown  that  changes  in  the 
volume  of  substances  with  increasing  temperature  are  due  to  three 
causes  :  (1)  an  increase  in  the  space  between  the  molecules  on  account 
of  the  increased  violence  of  the  molecular  vibrations ;  (2)  an  increase 
in  the  volume  of  the  molecules  due  to  a  decrease  in  cohesion  ;  and 
(3)  a  change  in  the  volume  of  the  molecules  due  to  a  change  in  the 
chemical  attraction  of  the  atoms  for  each  other.  A  study  has  been 
made  of  the  free  energy  of  formation  of  silver  iodide  and  also  of  silver 
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chloride  and  bromide.  The  results  .show  that  in  the  case  of  silver 
iodide  the  affinity  of  the  silver  and  iodine  increases  with  rising  tem- 
perature, which  should  tend  to  produce  a  diminution  in  volume,  and 
this  is  in  agreement  with  the  fact  that  silver  iodide  actually  contracts 
when  heated. 

It  is  pointed  out  that,  in  general,  substances  with  a  low  coefficient 
of  expansion  are  stable  at  high  temperatures,  whilst  substances  with 
a  high  coefficient  of  expansion  are  unstable.  E.  G. 

Supercooling  and  Chemical  Constitution.  Karl  Druckkb 
{Verh.  dent.  Naturforsch.  Aerzle.,  1907,  ii,  92 — 94). — Small  amounts 
(1 — 2  c.c.)  of  a  number  of  typical  substances  were  allowed  to  cool 
very  gradually,  and  the  temperatures  at  which  solidification  took  place 
noted.  Among  the  substances  examined,  urethane  and  bromoform 
showed  very  little  tendency  to  supercooling ;  for  benzene,  ethylene 
di bromide,  and  p-xy\ene  the  tendency  was  greater,  and  acetophenone, 
nitrobenzene,  acetic  acid,  and  anethole  showed  considerable  super- 
cooling. The  tendency  to  supercooling  seems  to  be  greatest  for  those 
substances  showing  considerable  change  of  complexity  with  alteration 
of  temperature.  Only  in  the  case  of  formamide  did  the  supercooling 
appear  to  be  influenced  by  the  degree  of  purity  of  the  substance. 

G.  S. 


Volatility  of  Arsenic  and  Thallium  in  Vacuum  and  a 
Method  of  Calculating  the  Boiling  Points  of  Metals.  Friedrfch 
Krafkt  and  A.  Knocke  (Ber.,  1909,  42,  202— 206).— The  relationship 
existing  between  the  temperature  at  which  a  metal  commences  to 
volatilise  and  its  boiling  point  in  a  complete  vacuum  and  its  boiling 
point  under  a  pressure  of  760  mm.  (compare  Krafft,  Abstr.,  1905,  ii, 
144)  also  exists  between  the  temperatures  at  which  substances  sublime. 
It  is  shown  that  arsenic  in  a  vacuum  commences  to  volatilise 
at  96°,  and  sublimes  rapidly  at  the  constant  temperature  of 
325° ;  under  760  mm.  pressure  it  sublimes  constantly  at  554°.  The 
difference  between  the  first  and  second  values  and  the  second  and 
third  values  is  229°.  Consequently,  if  two  of  these  values  are  known, 
it  is  possible  to  calculate  the  third  ;  thus,  thallium  in  a  complete 
vacuum  commences  to  volatilise  at  174°  and  boils  constantly  at  818°  ; 
the  difference  is  644°  :  consequently,  the  boiling  point  of  thallium 
under  a  pressure  of  760  mm.  must  be  about  1462°.  W.  H.  G, 

Volatilisation  of  Difficultly  Volatile  Metals,  particularly 
Platinum  and  Iron,  in  Evacuated  Glass  Vessels.  A.  Knocke 
{Ber.,  1909,  42,  206—210.  Compare  preceding  abstract).— An 
investigation  on  the  volatility  of  various  metals  in  a  complete  vacuum. 
The  values  given  are  the  lowest  temperatures  at  which  volatilisation 
of  the  metal  could  be  detected  :  calcium,  398° ;  strontium,  375° ; 
barium,  355°  j  magnesium,  415°;  platinum,  540°;  iridium,  660°; 
palladium,  735°  ;  iron,  755°  ',  cobalt,  640°  and  nickel,  about  750°. 

W.  H.  G. 
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Volatilisation  and  Sublimation  at  Minimum  Temperatures 
in  a  Vacuum,  particularly  of  High  Molecular  Carbon  Com- 
pounds. Chr.  J.  Hansen  (i?er.,  1909,  42,  210— 214).— An  investi- 
gation on  the  volatility  of  certain  organic  compounds  in  a  vacuum  in 
which  the  cathode  light  disappears.  The  following  are  the  lowest 
temperatures  at  which  volatilisation  of  the  substance  can  be  detected  : 
lauric  acid,  22° ;  myristic  acid,  27°  ;  palmitic  acid,  32° ;  stearic  acid,  38° ; 
laurone,  40°;  myristone,  46° ;  palmitone,  52*7° ;  stearone,  58°,  and  dotri- 
acontane,  63°.  In  a  complete  vacuum,  phenanthrene  loses  12%  of  its 
weight  at  about  20°  in  twelve  hours ;  anthracene  loses  1%  at  35°  in 
six  hours ;  phenanthraquinone  loses  0'15%  at  36°  in  ten  hours ;  anthra- 
quinone  loses  0"08%  at  36°  in  ten  hours  ;  retene  loses  2*2%  at  36°  in 
fourteen  hours ;  chrysene  is  volatile  at  60°,  and  alizarin  volatilises  at 
38 — 39°,  but  not  at  36°,  Maleic  acid  and  phthalic  acid  sublime 
undecomposed  in  a  complete  vacuum  at  about  80°  and  115 — 117° 
respectively.  W.  H.  G. 

Molecular  Weights  of  Inorganic  Salts  in  Methyl  Acetate. 
Johannes  Scheoeder  and  Hans  Steiner  (/.  pr.  Chem.,  1909,  [ii],  79, 
49 — 65). — An  investigation  on  the  state  of  inorganic  salts  dissolved  in 
methyl  acetate. 

The  molecular  elevation  of  the  boiling  point  of  methyl  acetate, 
using  naphthalene,  diphenylamine,  benzil,  and  camphor  as  normal  sub- 
stances, was  found  to  be  20*61,  from  which  is  calculated  the  latent 
heat  of  vaporisation,  tc  =  105*3  (compare  Gernhardt  and  Beckmann, 
Abstr.,  1896,  ii,  236). 

The  following  salts  were  investigated  :  the  thiocyanates  of  potass- 
ium and  sodium ;  the  chloride,  bromide,  iodide,  and  thiocyanate  of 
lithium,  calcium  nitrate,  barium  iodide,  cobaltous  bromide,  zinc  nitrate, 
cadmium  iodide,  cuprous  chloride  and  bromide,  mercuric  chloride, 
bromide,  iodide  and  nitrate,  stannous  chloride,  and  bismuth  chloride  ; 
their  solubilities  in  the  boiling  solvent  were  estimated,  and,  without 
exception,  the  molecular  weights  derived  from  the  elevation  of  the 
boiling  point  of  the  solution  were  much  smaller  than  the  theoretical 
values;  the  conclusion  is  drawn,  therefore,  that  these  salts,  particularly 
in  dilute  solutions,  are  largely  dissociated  into  their  respective  ions. 

The  laws  which  are  found  to  apply  to  the  dissociation  phenomena  of 
salts  in  aqueous  solutions  are  only  in  part  applicable  to  solutions 
in  methyl  acetate.  The  alteration  in  the  degree  of  dissociation  of  the 
solute  which  accompanies  the  change  of  concentration  in  this  solvent 
follows  a  different  course  to  that  of  aqueous  solutions.  It  is  not 
improbable  that  some  of  these  irregularities  are  due  to  the  difficulty  of 
obtaining  certain  salts  in  an  anhydrous  state.  W.  H.  G. 

Thermochemistry  of  Phosphorus.  John  C.  Thomlinson 
(Cfiem.  News,  1909,  QQ,  40). — In  a  previous  communication  (Abstr., 
1907,  ii,  153)  the  conclusion  was  drawn  that  phosphorus  behaving  as  a 
quadrivalent  element  would  have  a  heat  of  combination  =  32*025  cals., 
and  oxygen  as  a  univalent  element  =  71*228  cals.,  or  when  bivalent, 
52*545  cals.  Employing  these  values,  formulae  have  been  arrived 
at  which  give  a  theoretical  heat  of  combustion  in  agreement  with  that 
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found,  and  are  intended  to  express  the  whole  reaction  of  combustion 
of  a  particular  variety  of  phosphorus  with  oxygen.  J.  V.  E. 

Thermochemical  Investigations  of  Organic  Compounds : 
Aromatic  Series.  W,  Sventoslavsky  {J.  Russ.  Phys.  Chem.  Soe., 
1908,  40,  1692—1715.  Compare  this  vol.,  ii,  23).— In  continuation 
of  his  previous  work  on  aliphatic  compounds,  the  author  analyses  the 
thermochemical  data  for  aromatic  hydrocarbons  and  for  members  of 
all  classes  of  oxygen-containing  aromatic  compounds.  The  general 
results  confirm  those  arrived  at  from  a  study  of  the  aliphatic  com- 
pounds, and  lead  to  the  following  additional  conclusions. 

In  benzene,  as  in  all  mono-  and  polycyclic  derivatives  of  it,  there 
exists  complete  saturation  of  the  atomic  Unkings,  since,  quite  independ- 
ently of  any  increase  of  the  benzene  structure,  the  heat  required  for 
the  complete  rupture  of  the  nucleus  is  equal  to  9y-f-  6x,  where  x  and  y 
represent  the  lickings  C-H  and  C-C,  and  have  the  same  magnitudes 
as  in  methane  and  ethane.  The  degrees  of  saturation  of  the  linking 
C-0  in  acids,  alcohols,  ethers,  aldehydes,  ketones,  and  quinones  have 
been  determined.  The  heat  of  formation  of  the  linking  C-0  in  the 
ether,  CHg'O'CHg,  is  6  Cais.  greater  than  the  heat  of  formation  of  the 
same  linking  in  the  alcohol,  CHg'OH. 

The  heats  of  formation  of  unsaturated  linkings  increased  in  any 
class  of  compounds  with  the  molecular  weight,  and  also  increase  in 
passing  from  a  normal  to  an  iso-structure.  In  the  different  classes  of 
compounds  investigated,  the  heats  of  formation  of  an  unsaturated  linking 
depends  only  on  the  atoms  and  groups  surrounding  it.  Thus  the 
replacement  of  the  hydrogen  in  the  hydroxyl  group  of  an  alcohol  or  an 
acid  causes  a  considerable  increase  in  the  heats  of  formation  of  adjacent 
unsaturated  linkings.  T.  H.  P. 

Alteration  of  the  Transition  Temperature  of  Glauber's  Salt 
by  a  Third  Substance.  Eugen  von  Biron  and  S.  P.  Malschevsky 
{/.  Euss.  Phys.  Cheni.  Soc,  1908,  40,  1619— 1635).— The  authors 
have  determined  the  changes  produced  in  the  transition  temperature 
of  decahydrated  sodium  sulphate  and  in  the  solubility  of  the  salt  by 
the  presence  in  various  concentrations  of  the  electrolytes,  sodium 
chloride,  bromide,  iodide,  and  chromate,  and  of  the  non-electrolytep, 
dextrose  and  alcohol. 

The  temperature  of  transition  of  the  pure  decahydrate  was  found 
to  be  32 •45'^  (compare  Richards  and  Wells,  Abstr.,  1903,  ii,  411), 
solubility  determinations  at  this  temperature  giving  results  varying 
from  49*37  to  49*76  grams  of  anhydrous  sodium  sulphate  per  100 
grams  of  water,  the  mean  being  49*59. 

The  molecular  depressions  of  the  transition  temperature  produced  by 
the  electrolytes  are  very  nearly  the  same  as  those  caused  by  dextrose. 
The  depressions  due  to  ethyl  alcohol  are  considerably  less  than  the  others, 
as  would  be  expected  from  the  fact  that  the  alcohol  is  associated  in 
the  liquid  state.  The  depressions  caused  by  the  electrolytes  employed 
increase  with  the  concentration,  but  in  the  case  of  dextrose  such 
increase  is  almost  negligible.  This  difference  is  readily  explainable  as 
due  to  the  electrolytic  dissociation  of  the  electrolytes.     The  molecular 
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depressions  produced  by  equimolecular  solutions  of  sodium  chloride, 
bromide,  and  iodide  diminish  markedly  in  the  order  NaCl,  NaBr, 
NaT.  The  solubility  of  sodium  sulphate  in  equimolecular  solutions  of 
these  three  salts  also  diminishes  in  the  same  series,  but  this  fact  is 
independent  of  the  electrolytic  dissociation  of  the  salts.  The  theory 
of  these  various  phenomena  is  discussed.  T.  H.  P. 

Thermodynamics  of  Binary  Mixed  Liquids.  Emil  Bose 
{Zeitsch.  physikal.  Chem.,  1909,  66,  458 — 485). — Part  of  the  results 
described  in  this  paper  have  already  been  published  (Abstr.,  1907,  ii, 
435  ;  1908,  ii,  84). 

A  complicated  formula  is  deduced  connecting  the  heat  of  admix- 
ture of  two  liquids  with  the  composition  of  the  mixture.  The  formula 
is  applied  to  the  experimented  data  obtained  for  the  systems  formed 
by  mixing  water  with  methyl,  ethyl,  and  propyl  alcohols  respectively 
{loc.  cit.),  and  it  is  shown  that  in  all  three  cases  there  are  regular  and 
periodic  differences  between  the  observed  and  calculated  values  for  the 
heat  given  out.  The  deviations  are  ascribed  to  the  fact  that  in  all 
three  systems  both  components  are  associated.  G.  S. 

Compressibilities  of  the  Chlorides,  Bromides,  and  Iodides 
of  Sodium,  Potassium,  Silver,  and  Thallium.  Theodore  W. 
Richards  and  Grinnell  Jones  {J.  Amer.  Chem.  Soc,  1909,  31, 
158— 191).— Richards  (Abstr.,  1902,  ii,  305;  1903,  ii,  132;  1904, 
ii,  704)  in  a  study  of  the  significance  of  changing  atomic  volume  has 
pointed  out  that  the  volumes  of  both  solids  and  liquids  probably 
depend  on  both  the  chemical  and  cohesive  forces  existing  within  them. 
In  order  to  ascertain  the  connexion  between  the  internal  pressures 
and  the  external  volumes  of  substances,  it  is  necessary  to  know  the 
compressibilities  of  both  elements  and  compounds  through  a  wide 
range  of  pressure.  The  compressibilities  of  a  number  of  substances 
have  already  been  determined  (Abstr.,  1904,  ii,  384  ;   1907,  ii,  858). 

In  the  present  paper,  the  compressibilities  of  the  chlorides,  brom- 
ides, and  iodides  of  sodium,  potassium,  silver,  and  thallium  have  been 
determined  by  a  slight  modification  of  the  method  used  in  the  earlier 
work.  The  results  obtained  between  100  and  500  megabars  (the 
megabar  being  the  pressure  of  a  megadyne  per  sq.  cm.)  are  as 
follows:  sodium  chloride,  4*1  x  10"^;  sodium  bromide,  5*1  x  10"*' ; 
sodium  iodide,  6*9  x  10"^;  potassium  chloride,  5*0  x  10"'';  potassium 
bromide,  6*2  x  10"" ;  potassium  iodide,  86x10"^;  silver  chloride, 
2-2  X  10-6  ;  silver  bromide,  26  x  lO'^  ;  silver  iodide,  39  x  lO'^  ; 
thallous  chloride,  4-7  x  10"*' ;  thallous  bromide,  5-1  xlO""*^;  thallous 
iodide,  6-7  x  10" 6. 

The  relative  values  of  these  compressibilities  have  been  correlated 
with  the  volatility,  surface  tension,  internal  stress,  and  heat  of  forma- 
tion of  the  salts,  and  also  with  the  compressibility  of  the  elements 
and  the  contraction  which  occurs  during  the  formation  of  the  salts 
from  their  elements.  ^ 

The  results  of  this  work  support  the  hypothesis  which  has  been 
put  forward  with  regard  to  the  volumes  of  liquids  and  solids,  and 
afford  further  evidence  of  the  significance  of  changing  atomic  volume. 

E.  G. 
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Relation  between  the  Compositions  of  the  Vapour  and 
Solution  with  Binary  Mixtures  exhibiting  a  Maximum  or 
Minimum  [Pressure],  A.  E.  INIakovetzki  {J.  liuss.  I'hya.  Cli,em. 
Soc,  1908,  40,  1715 — 1735). — Starting  from  the  principle  of  dynamic 
equilibrium,  the  author  deduces  that,  for  binary  mixtures  of  liquids 
exhibiting  a  maximum  or  minimum,  the  relation  between  the  concen- 
trations of  the  two  components  in  the  liquid  {x^  and  1  -  x^  and 
gaseous  (x^  and  1  -x-^  states  is  expressed  by  the  formula  a;j/(l  -x^  = 
KxJ(l  -Xj),  that  is,  the  coefficients  of  distribution  of  tlie  components 
in  the  two  states  bear  to  one  another  n  constant  relation.  The  above 
expression  confirms  and  is  a  simplified  form  of  van  der  Waals'  equa- 
tion :  xj{l  -  Xo)  =  e''f^i/''-'ixJ{l  -x^).  The  results  obtained  on  examining 
mixtures  of  the  ether  of  ethylene  glycol  and  water,  carbon  disulphide 
and  acetone,  carbon  disulphide  and  methylal,  ethyl  iodide  and  ethyl 
acetate,  and  acetone  and  chloroform,  are  in  good  agreement  with  those 
calculated  on  the  basis  of  the  above  formula. 

The  work  of  van  der  Waals,  Margules,  Gibbs,  von  Zawidzki 
(Abstr.,  1901,  ii,  6),  Konowaloff  (A.bstr.,  1907,  ii,  602),  and  Dolezalek 
(this  vol.,  ii,  22)  is  discussed.  T.  H.  P. 

Measurement  of  the  Surface-tension  and  other  Physical  Con- 
stants of  Acetic  Acid- Water  Mixtures.  Leo  Grunmacii  (Aim. 
Physik,  1909,  [iv],  28,  217 — 257). — The  surface-tension,  refractive 
index,  and  electrical  conductivity  of  mixtures  of  acetic  acid  and  water 
have  been  measured.  The  values  of  the  surface-tension,  obtained  by 
determining  the  wave-lengths  of  capillary  waves  generated  on  the 
surface  of  the  liquid  mixtures,  decrease  continuously  as  the  percentage 
of  acetic  acid  in  the  mixture  increases.  There  is  therefore  no  apparent 
connexion  between  the  surface-tension  and  the  viscosity,  for  the 
viscosity  increases  with  the  acetic  acid  concentration  to  a  maximum 
which  corresponds  approximately  with  the  mixture  of  maximum 
contraction  and  then  decreases. 

The  refractive  index  increases  with  the  proportion  of  acetic  acid 
in  the  mixture,  attains  a  maximum  for  a  mixture  containing  87%  of 
this,  and  then  decreases.  The  composition  of  this  mixture  of  maximum 
refractive  index  differs  from  that  of  the  mixture  corresponding  with 
maximum  contraction  and  maximum  density. 

The  electrical  conductivity  measurements  relate  to  mixtures  con- 
taining from  43-9  to  99-6%  of  acetic  acid.  The  specific  conductivity 
diminishes  continuously  with  increasing  proportion  of  acetic  acid,  and 
there  is  no  evidence  of  any  abnormal  change  at  the  concentration 
which  corresponds  with  the  maximum  contraction. 

H.  M.  D. 

Anomalies  in  the  Viscosity  of  Anisotropic  Liquids  in  a 
Condition  of  Hydraulic  Flow.  Emil  Bose  {Physikal.  Zeitsch., 
1909,  10,  32 — 36). — Measurements  have  been  made  of  the  times  of 
flow  of  anisaldazine  through  a  capillary  tube  at  temperatures  in  the 
neighbourhood  of  the  clearing  temperature  and  under  different 
hydrostatic  pressures.  When,  as  a  result  of  an  increase  in  the 
hydrostatic  driving  pressure,  the  Poiseuille  condition  of  flow  is  replaced 
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by  the  hydraulic  condition,  the  anomalies  exhibited  by  the  viscosity 
of  the  anisotropic  liqnid  are  found  to  diminish.  The  observations 
support  the  author's  view  that  anisotropic  liquids  represent  molecular 
aggregates  in  which  the  molecules  tend  to  move  by  preference  in  the 
direction  of  the  long  axes  of  the  molecules.  H.  M.  D. 

Laws  of  the  Molecular-  and  Viscosity-Diflfusion  of  Gases 
through  Tubes.  Martin  Knudsen  (Ann.  Physik,  1909,  [iv],  28, 
75 — 130). — The  author  has  determined  the  rate  at  which  hydrogen, 
oxygen,  and  carbon  dioxide  pass  through  capillary  tubes  under 
different  conditions.  By  alteration  of  the  gas  pressure  the  ratio 
between  the  mean  free  path  of  the  molecules  and  the  radius  of  the 
capillary  tube  was  made  to  vary  between  very  wide  limits.  McLeod 
gauges,  connected  with  two  gas  reservoirs  on  opposite  sides  of  the 
capillary  tube,  were  used  to  determine  the  absolute  pressure  values  as 
well  as  the  pressure  fall. 

When  the  radius  of  the  tube  is  very  small  in  comparison  with  the 
mean  free  path  of  the  molecules,  molecular  diffusion  takes  place  at  a 
rate  which  is  proportional  to  the  driving  pressure  and  inversely 
proportional  to  the  square  root  of  the  density  of  the  gas. 

When  the  radius  of  the  tube  is  not  very  small  or  very  large  in 
comparison  with  the  mean  molecular  free  path,  the  rate  of  passage 
through  the  tube  is  determined  partly  by  molecular  diffusion,  and 
partly  by  a  movement  regulated  by  Poiseuille's  law.  In  these 
circumstances,  the  quantity  of  gas  which  passes  through  the  tube  in 
unit  time  under  the  influence  of  unit  fall  of  pressure  decreases  at  first 
as  the  pressure  increases,  a  minimum  value  being  attained  when  the 
pressure  is  still  very  small,  and  beyond  this  the  quantity  increases 
uniformly  with  the  pressure.  A  considerable  part  of  the  paper  deals 
with  the  theory  of  the  phenomenon.  H.  M.  D. 

Osmotic  Pressure  of  Sucrose  Solutions  at  25°.  Harmon  N. 
Morse  and  William  W.  Holland  {Amer.  Chem.  J.,  1909,  41,  1 — 19. 
Compare  Abstr.,  1908,  ii,  671,  1019).— With  the  object  of 
ascertaining  the  temperature-coefficient  of  the  osmotic  pressure,  it  was 
decided  to  measure  the  pressure  of  sucrose  solutions  in  concentrations 
from  O'l  to  I'O  weight-normal  at  intervals  of  five  degrees  from  0°  to 
30°.  Of  these,  measurements  at  10°  and  15°  have  already  been 
recorded  (loc.  cit.),  and  the  authors  now  publish  in  customary  form 
the  pressure  measurements  of  the  usual  ten  concentrations  of  solution 
at  25°.  Tables  giving  a  summary  of  the  progress  made  up  to  the 
present  time  are  also  appended,  from  which  it  is  seen  that  the  osmotic 
pressure  is  throughout  higher  than  the  corresponding  gas  pressure,  the 
mean  ratio  being  1*06  : 1  in  all  cases  from  5°  to  25°.  J.  V.  E. 

Cohesion  Pressure  (Haftdruck).  The  Theory  of  Solutions. 
IsiDOE  Traube  {Ber.,  1909,  42,  86 — 94). — The  paper  is  a  summary  of 
the  author's  work  appearing  elsewhere  (Verh.  Deut.  Phya.  Gea.,  1908, 
10,  480  ;  and  in  its  physiological  relationships  (Abstr.,  1908,  ii,  565). 

All  forms  of  energy  can  be  expressed  as  the  product  of  an  intensity 
and    a    capacity   factor.     Against   the   modern   theories   of   osmotic 
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pressure  and  electrolytic  dissociation,  the  author  levels  the  reproach 
that  only  the  capacity  factor  has  been  considered.  The  intensity 
factor,  which  he  calls  the  cohesion  pressure  and  which  represents  the 
force  with  which  a  solute  is  retained  in  a  solution,  has  been  altogether 
neglected, although  its  examination  in  solutions  is  as  necessary  as  that 
of  potential  in  electrochemistry. 

Gibbs  has  proved  thermodynamically  that  a  solute  which  diminishes 
the  surface-tension  of  a  solvent  tends  to  accumulate  in  the  surface 
layer,  and  vice  versa.  This  principle  is  enunciated  by  the  author  in 
the  form :  the  more  a  solute  diminishes  («r  increases  the  surface- 
tension  of  a  solvent,  so  much  the  smaller  or  the  greater  is  its  cohesion 
pressure.  Accordingly,  the  difference  of  the  surface-tensions  of  a 
solvent  and  a  solution  is  a  measure  of  the  cohesion  pressure. 

In  osmosis,  the  driving  force  is  the  difference  of  the  surface-tension, 
not  the  osmotic  pressure.  If  equimolecular  aqueous  solutions  of  amyl 
alcohol  and  of  sugar  are  separated  by  a  membrane,  equilibrium  is  not 
establifheJ  (as  it  should  be  by  the  ordinary  tiieory,  since  the  number 
of  particles  on  both  sides  of  the  membrane  is  equal),  becau.se  amyl 
alcohol,  which  diminishes  greatly  the  surface-tension  of  water,  has  a 
smaller  cohesion  pressure  than  sugar,  which  increases  the  surface- 
tension. 

By  measuring  the  surface-tension  of  salt  solutions,  the  author  has 
been  able  to  arrange  ions  in  the  order  of  their  cohesion  pressures. 
There  is  scarcely  a  property  of  solutions  for  which  this  order  is  not 
wholly  or  approximately  retained.  Such  properties  have  been 
examined  as  the  capacity  of  hydration,  diminution  of  solubility, 
compressibility,  diminution  of  vapour  pressure,  depression  of  the 
freezing  point,  internal  friction,  mobility  and  electrical  conductivity, 
diminution  of  the  specific  heat,  heat  of  solution,  heat  of  neutralisation, 
optical  activity,  specific  volume,  velocity  of  reaction,  refraction  and 
absorption  of  light,  and  valency.  Since  the  internal  pressure  of 
most  organic  liquids  is  approximately  the  same,  the  author  states  that 
those  organic  liquids  have  the  greatest  solubility  which  have  the 
greatest  cohet^ion  pressure.  This  deduction  is  confirmed  without 
exception. 

The  relations  between  surface-tension  and  partition-coefficients 
and  between  surface-tension  and  adsorption  (compare  Freundlich, 
Abstr.,  1907,  ii,  155)  are  very  briefly  referred  to.  With  regard  to 
the  vapour  pressure  of  aqueous  solutions  of  volatile,  organic  substances, 
the  author  finds,  in  conformity  with  his  theory,  that  the  vapour 
pressure  of  substances  of  the  same  boiling  point  in  aqueous  solution 
is  so  much  the  gx*eater  the  greater  their  cohesion  pressure,  and  that 
substances  of  the  same  cohesion  pressure  have  vapour  pressures  so 
much  the  greater  the  lower  the  boiling  point. 

Reference  must  be  made  to  the  original  paper  {loc.  cit.)  for  evidence 
of  the  following  statements. 

The  approximately  equal  heats  of  neutralisation  of  strong  acids 
and  strong  bases  is  a  consequence  of  the  fact  that  the  difference 
between  the  cohesion  pressure  of  any  strong  acid  and  its  salt  with  a 
given  strong  base  is  approximately  the  same ;  with  regard  to  weak 
acids,  however,  it  is  found  that,  in  consequence  of  the  small  cohesion 
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pressure  of,  for  example,  acetic  acid,  the  work  necessary  to  separate 
acetic  acid  from  its  solvent  is  just  so  much  less  than  the  work  in  the 
separation  of  a  strong  acid  as  corresponds  with  the  difference  of  the 
work  of  ionisation. 

The  greater  the  cohesion  pressure  of  a  substance  or  its  ions  the 
greater  is  the  degree  of  ionisation. 

For  organic  substances  of  small  cohesion  pressure,  the  square  root 
of  the  cohesion  pressure  is  proportional  to  the  molecular  volume,  and 
therefore  to  the  molecular  refraction  and  to  the  sum  of  the  valencies 
(Abstr.,  1907,  ii,  205) ;  the  contraction  of  the  co- volume  is,  in  aqueous 
solution,  proportional  to  the  cohesion  pressure. 

The  whole  behaviour  of  colloids,  such  as  albumin,  etc.,  is  explained 
bv  the  fact  that  their  cohesion  pressure  in  water  is  practically 
nil. 

The  cohesion  pressure  is  an  ionising  force,  and  the  omission  of  its 
consideration  in  the  theory  of  electrolytic  dissociation  has  led  to 
disastrous  results.  The  theory  of  Arrhenius,  which  the  author 
regards  as  fundamentally  erroneous,  is  concerned  only  with  changes 
in  the  capacity  factor,  that  is,  with  the  number  of  particles  in  the 
solution,  and  does  not  take  into  account  the  fact  that  changes  of  the 
cohesion  pressure  must  play  an  important  role.  The  abnormal 
behaviour  of  concentrated  solutions  is  connected  with  the  cohesion 
pressure.  C.  S. 

Guldberg  and  Waage's  Law  from  the  Point  of  View  of  the 
Theory  of  Probabilities.  S.  Yoinitsch-Sjanoschentzky  {J.  Russ. 
Phys.  Chem.  Soc,  1908,  40,  1676 — 1684).— A  mathematical  paper, 
in  which  the  author  shows  that  the  law  of  Guldberg  and  Waage  can 
be  deduced  by  applying  the  theory  of  probabilities  to  the  atomic- 
molecular  hypothesis,  no  further  assumptions  being  required. 

T.  H.  P. 

Three-phase  Equilibrium,  showing  a  Pressure  Minimum, 
in  the  Case  of  a  Dissociating  Compound  of  Two  Components. 
I.  Gerard  H.  Leopold  (Zeitsch.  physikal.  Chem.,  1909,  65, 
428 — 441). — A  theoretical  paper.  The  different  forms  of  curve  for  a 
three-phase  system  in  which  a  minimum  value  for  the  pressure  occurs 
are  discussed  and  figured.  The  theoretical  conclusions  have  been 
tested  by  experiments  with  chloral  alcoholate  and  with  aniline 
hydrochloride  ;  the  results  are  to  be  communicated  in  a  later  paper. 

G.  S. 

Behaviour  of  Sulphuric  Acid  in  Ester  Formation,  Anton 
Kailan  (Monatsh.,  1909,  30,  1 — 27). — Measurements  of  the  velocity 
of  formation  of  ethyl  hydrogen  sulphate  at  25°  in  dilute  and  in 
concentrated  aqueous  alcohol  and  with  various  concentrations  of 
sulphuric  acid  show  that  the  reaction  is  unimolecular.  The  esterifica- 
tion  constants,  calculated  from  the  equation  for  unimolecular  reactions, 
are  expressed  as  a  function  of  the  water-content  (w)  and  of  the 
concentration  of  the  sulphuric  acid  (c)  by  the  following  equation, 
the  time  being  in  hours:  1/yfc- 99-80 -h7-578/c- l-101/c2-f- (123-7 - 
85-00/c+14-43/c«)m>-|- (106-5 -f251-8/c-25-47/c2)w;2.       This   equation 
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holds  for  w  =  005  -  1  4  and  for  c  =  0'12  -  0*6 ;  also  for  u>  =  01  -  02,  it 
is  correct  up  to  c  =  1  "4. 

The  addition  of  water  causes  less  retardation  in  the  formation 
of  ethyl  hydrogen  sulphate  than  in  the  formation  of  ethyl  chloride. 
The  addition  of  alcoholic  hydrogen  chloride  causes  an  increase  in  the 
Velocity  of  formation  of  ethyl  hydrogen  sulphate  varying  from  about 
30%  to  60%  according  to  the  concentrations  of  the  hydrochloric  and 
sulphuric  acids ;  this  increase  is  considerably  less  than  would  be 
expected  if  the  catalysis  were  produced  by  the  hydrogen  ions. 

The  constant  of  esterification  of  /3-phenylpropionic  acid  by  alcoholic 
sulphuric  acid  at  25°  varies  with  the  concentrations  of  water 
(mj  =  0"06  -  1'3)  and  sulphuric  acid  (c  =  0'16  -  0'69)  according  to  the 
expression  :  l/k  =  0-0824  +  0-2515/c  +  001752/c2  +  (  -  1-319  +  2-246/c  - 
1  •336/c2)m;  +  (  -  0-0480  -  0-2062/c  +  0-1091/c2)«;2. 

In  alcohol  containing  little  water,  the  increase  of  the  esterification 
velocity  efiFected  by  sulphuric  acid  is  only  about  one-third  of  that 
produced  by  hydrochloric  acid.  In  general,  the  influence  of  added 
water  is  less  with  sulphuric  than  with  hydrochloric  acid,  as  regards 
both  decrease  of  the  reaction  velocity  and  also  the  deviation  of 
the  value  of  k  from  proportionality  to  the  concentration  of  the 
catalyst.  T.  H.  P. 


Steric  Hindrance.  I.  Theory  of  Bsteriflcation  of  Organic 
Carboxylic  Acids.  Arthur  Michael  {Ber.,  1909,  42,  310 — 317. 
Compare  RosanofP  and  Prager,  this  vol.,  ii,  32  ;  Prager,  ii,  33). — 
Victor  Meyer  found  that,  in  the  esterification  of  aromatic  acids  by 
means  of  alcohol  and  hydrogen  chloride,  the  greater  the  mass  of  the 
substituent,  especially  in  the  ortho-position,  the  lower  the  esterification 
(Abstr.,  1894,  i,  463  ;  1895,  i,  93  ;  1896,  i,  547),  A  similar  rule  was 
found  by  Sudborough  and  Lloyd  to  hold  for  substituted  acetic 
acids  (Trans.,  1898,  73,  81  ;  1899,  75,  467;  compare  also  Gyr,  this 
vol.,  ii,  33).  Menschutkin  (Abstr.,  1882,  595),  without  the  use  of  a 
catalyst,  found  that  the  replacement  of  hydrogen  in  acetic  acid 
lowered  the  velocity  of  esterification,  but  Lichty  (Abstr.,  1895,  ii,  157  ; 
1896,  ii,  557)  found  that  the  substitution  of  chlorine  increased  the 
velocity,  a  result  in  direct  opposition  to  that  obtained  with  a  catalytic 
agent.  Goldschmidt's  view  (Abstr.,  1906,  ii,  219)  that  the  true  agent 
in  catalytic  esterification  is  a  complex  ion  composed  of  the  hydrogen 
ion  and  alcohol  is  rejected,  and  the  opinion  is  expressed  that  a  Kekule 
"  double  molecule  "  is  first  of  all  formed,  composed  of  hydrogen  chloride 
and  carbinol,  for  which  there  is  experimental  evidence  (Archibald  and 
Mcintosh,  Trans.,  1904,  85,  919),  rather  than  combination  between 
organicacid  and  catalyst.  Such  a  "double  molecule," it  is  thought,  would 
be  richer  in  chemical  energy,  and  would  resemble  the  acid  more  than  the 
alcohol  in  properties.  This  would  unite  with  the  carboxylic  acid, 
which  would  then  decompose  directly  into  ester,  water,  and  halogen 
acid.  In  the  case  of  alcohol  and  organic  acid,  the  ortho-acid  first 
formed  would  decompose  into  ester  and  water.  Menschutkin's  results 
are  explained  by  the  positive  methyl  group  diminishing  the  free 
chemical  energy  of  the  carbonyl  radicle,  where  chlorine,  being  nega- 
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tive,  would  increase  it.  This  increase  in  the  negative  character  of  the 
acid  itself,  although  increasing  the  esterification  of  the  acid  by  the 
direct  method,  would  diminish  the  attraction  of  acid  for  the  halogen 
acid-carbinol  molecule,  and  therefore  a  decrease  in  the  esterification 
would  result.     The  following  table  is  given  for  the  two  methods : 


Cata- 
Direct.    lytic. 

Formic  acid lOO'O    1124-0 

Acetic     „     71-9       104*0 

Chloroacetic  acid 102-8        78-8 

Dichloroacetic  acid 253-1  2-1 

Propionic  acid 667  ,     91-9 


Cata- 
Direct.  lytic. 

n-Bntyric  acid 53-9    500 

iso Butyric  acid 11-8       2-6 

n- Valeric  acid —      53-5 

n-Hexoic     ,,     53-6     54-6 

Ti-Octoic     „       50-0    54-7 


The  numbers  are  relative,  and  those  in  the  first  column  are  not 
comparable  with  those  in  the  second.  The  paper  concludes  with  a 
discussion  of  the  influence  of  substitution  in  the  various  positions,  the 
relative  great  decrease  from  propionic  to  butyric  acids  being  empha- 
sised ;  also,  the  analogous  results  obtained  with  aromatic  acids  and 
the  influence  of  fluorine  are  explained  on  the  author's  hypothesis 
(compare  also  Goldschmidt,  this  vol.,  ii,  129).  W.  R. 

Steric  Hindrance.  II.  Influence  of  Substituents  in 
Aromatic  Oarboxylic  Acids  on  their  Esterification.  Abthur 
Michael  and  K.  J.  Oechslin  {£er.,  1909,  42,  317 — 330.  Compare 
preceding  abstract). — The  influence  of  substituents  like  chlorine, 
bromine  and  iodine,  nitroxyl,  methyl  and  hydroxyl  on  the  esterifica- 
tion of  benzoic  acids  by  the  direct  method  was  carried  out  by  heating 
solutions  of  these  acids,  strength  1/100  mol.  in  7-5  c.c.  methyl  alcohol, 
at  temperatures  like  135°  or  165°  in  a  closed  tube,  and,  after  a  suitable 
period,  the  tube  was  opened  and  the  contents  titrated  with  iV^/10 
barium  hydroxide  solution.  The  following  table  indicates  the 
character  of  the  results  obtained  after  seventeen  hours'  heating  at 
135° : 

%.  Affinity  constant. 

Benzoic  acid 20-0  0-006 

o-Nitrobenzoic  acid 21*2  0-616 

m-Nitrobenzoic   ,,    57-4  0-034 

;?-Nitrobenzoic    „     40-0  0*040 

o-ToIuic  acid 12-2  0-012 

m-Toluic   , 20-0  0-005 

j9-Toluic    „   21-0  0-005 

o-Chlorobenzoic  acid     25-6  0-132 

i7-CMorobenzoic    37-8  0-0093 

The  small  effect  of  chlorine  and  nitroxyl  in  the  ortho-position  is  very 
marked,  especially  as  compared  with  the  effect  of  the  methyl  group ; 
the  influence  exerted  by  a  w-nitro-group  is  extraordinary  :  74%  can 
be  obtained  as  ester  at  165°  after  twenty  hours.  These  results  are 
directly  opposed  to  those  obtained  by  the  indirect  method  ;  thus,  for 
instance,  with  a  catalyst,  o-nitrobenzoic  acid  is  only  slightly  esterified, 
and  with  the  meta-  and  para-acids  the  esterification  velocity  is  only 
two-thirds  of  the  value  for  benzoic  acid.  Without  a  catalyst,  the 
ratio  is  acid  :  o  :  m  :  p  =  1 : 1 : 3  : 2.     Similar  experiments  were  carried 
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out  with  butyric,  the  two  crotonic ,  and  the  four  chlorocrotonic  acids, 
and  with  ortho-disubstituted  benzoic  acids.  From  the  results  of  these 
experiments,  the  following  conclusions  are  drawn  :  (1)  In  the  presence 
of  a  catalyst,  the  velocity  of  esterification  is  conditioned  chiefly  by  the 
affinity  between  acid  and  catalyst,  and  the  results  only  show  the 
influence  of  the  substituent  on  this  attraction.  (2)  The  influence  of 
substituents  on  the  velocity  of  esterification  of  the  carboxyl  group  can 
only  be  ascertained  by  the  direct  method.  These  furnish  no  experi- 
mental results  which  support  the  idea  that  the  space  occupied  or  the 
mass  of  the  substituent  influence  the  phenomena.  (3)  It  is  the  chemical 
nature  of  the  substituents  which  is  the  determining  factor.  (4)  Al- 
though the  indirect  method  shows  a  similarity  to  exist  between 
acetic,  crotonic,  and  benzoic  acids,  with  the  direct  method  it  is  only 
in  the  case  of  the  meta-  and  para-aromatic  acids  that  this  analogy  holds  ; 
with  the  ortho-compounds  it  is  only  partial.  W.  R. 

Present  Status  of  the  Solvate  Theory.  Haeby  C.  Jones 
{A7iier.  CJieni.  J.,  1909,  41,  19 — 57). — This  communication  is  a  sum- 
mary of  the  work  carried  out  and  published  during  the  past  ten  years 
by  Jones  and  his  co-workers  (compare  Abstr.,  1899,  ii,  587,  628; 
1900,  ii,  262,  526;  1902,  ii,  489;  1903,  ii,  55,  131,  634,  637;  1904, 
ii,  235,386,710,  711;  1905,  ii,  445,  509,  687,  794;  1906,  ii,  66, 
327,  329,  737,  827;  1907,  ii,  147,  211,  212,  438;  1908.  ii,  19,  259, 
260,  474,  1011).  J.  V.  E. 

Forms  of  Matter.  P.  P.  von  Weimarn  {Zeitach.  Chevi. 
Ind.  KoUoide,  1909,  4,  27—38.  Compare  this  vol.,  ii,  132).— 
In  this  continuation  of  the  previous  paper  it  is  shown  that  the  forma- 
tion of  the  hydrosol  form  of  barium  sulphate  is  induced  by  increasing 
the  number  of  centres  of  crystallisation ;  this  can  be  effected  by 
increasing  the  viscosity  of  the  liquid  medium  or  by  increasing  the 
degree  of  association  of  the  reacting  components  of  the  solution.  In 
the  author's  experiments  the  viscosity  was  increased  by  the  use  of 
nearly  saturated  solutions  of  zinc  chloride  or  manganous  thiocyanate, 
the  reacting  components  in  the  first  case  being  cadmium  sulphate  and 
barium  chloride,  and  in  the  second,  barium  thiocyanate  and  manganous 
sulphate.  The  degree  of  association  is  increased  by  replacing  the 
solvent  water  by  solvents  of  smaller  dissociating  power.  The  conditions 
which  thus  favour  the  formation  of  the  hydrosol  form  of  barium 
sulphate  are  applicable  to  all  substances. 

From  the  observed  facts  relating  to  precipitation  phenomena,  the 
author  shows  how  the  conditions  necessary  for  the  production  of 
typical  colloids  in  the  form  of  fully  developed  crystals  can  be  deduced. 
So-called  typical  colloids  can  be  obtained  in  the  crystalline  form  by 
allowing  extremely  dilute  solutions  of  the  reacting  components  to 
interact  slowly ;  in  the  case  of  very  slightly  soluble  substances, 
increase  of  the  solubility  by  suitable  means  also  favours  the  formation 
of  crystalline  particles.  The  actual  methods  which  have  been  used 
in  the  numerous  cases  recorded  in  the  literature  depend  on  one  or 
other  of  these  artifices.  The  influence  of  the  concentration  of  the 
reacting  solutions  on  the  structure  of  precipitated  aluminium  hydr- 
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oxide  has  been  examined.  Solutions  of  ammonia  and  aluminium 
chloride  more  concentrated  than  N'/500  give  rise  to  "amorphous" 
forms.  Solutions  less  concentrated  than  iV72500  yield  microscopic, 
crystalline  forms.  The  phenomena  thus  observed  with  aluminium 
hydroxide  (a  "colloid")  and  barium  sulphate  (a  "crystalloid")  are 
exactly  parallel ;  the  quantitative  differences  are  simply  due  to  the 
fact  that  aluminium  hydroxide  is  very  much  less  soluble  in  water  than 
barium  sulphate.  H.  M.  D. 

Hydrogels  in  the  Mineral  Kingdom.  Felix  Cornu  {Zeitsch. 
Chem.  hid.  Kolloide,  1909,  4,  15 — 18). — The  author  gives  a  list  of 
minerals  which  belong  to  the  group  of  hydrogels.  These  gels  are 
products  of  all  normal  weathering  processes,  whether  these  take  place 
in  silicate  rocks  or  in  the  oxidation  zones  of  ore  deposits. 

For  every  mineral  hydrogol  it  is  possible  to  find  a  corresponding 
crystalloid  form  ;  such  corresponding  foVms  are  grouped  in  a  table  by 
the  author.  The  mineral  gels  are  characterised  by  certain  general 
properties  in  respect  of  form,  cleavage,  optical  behaviour,  etc. 

H.  M.  D. 

Theory  of  Tanning.  Andrea  Ricevuto  {Gazzetta,  1909,  39,  i, 
28 — 34). — When  a  current  is  passed  through  a  colloidal  gelatin 
solution,  the  gelatin  particles  move  towards  either  the  anode  or  the 
cathode  according  as  the  reaction  of  the  liquid  is  alkaline  or  acid, 
whilst  no  transport  takes  place  if  the  reaction  is  neutral. 

The  author  has  carried  out  similar  experiments  on  tannin,  sumach, 
and  a  number  of  other  tanning  materials,  which,  as  would  be  expected, 
in  presence  of  an  acid  or  a  base  assume  a  charge  opposite  in  sign  to 
that  of  the  gelatin,  whilst  in  neutral  solution  no  precipitation  occurs 
on  mixing  solutions  of  gelatin  and  the  tanning  material.  It  is  note- 
worthy that  dialysis  removes  the  acidity  from  some  of  the  original 
tanning  materials,  but  not  from  others. 

The  author  regards  the  determining  cause  of  the  phenomenon  of 
tanning  as  the  diversity  of  the  electric  charges  carried  by  the  colloidal 
particles,  the  action  of  the  acid  present  being  of  the  highest  import- 
ance. T.  H.  P. 

Atomic  Weight  Formula  Based  on  the  Law  of  Mass  Action 
and  Avogadro's  Rule.  August  L.  Bernoulli  {Zeitsch.  physikal. 
Chem.,  1909,  65,  391  —  427). — A  more  detailed  account  of  work  already 
published  (Abstr.,  1908,  ii,  1001).  The  agreement  between  the  inter- 
national values  of  the  atomic  weights  and  the  "kinetic"  values 
calculated  according  to  the  author's  theory  is  in  "some  cases  only 
moderate,  but  the  agreement  is  better  when,  instead  of  the  international 
values,  "  reduced  "  values  calculated  from  the  experimental  data  on 
the  basis  of  some  fundamental  kinetic  values  are  used.  G.  S. 

Molecular  Diameters.  William  Sutherland  {Phil.  Mag.,  1909, 
[vi],  17,  320 — 321). — The  author  points  out  that  Jeans  in  his  estimate 
of  the  diameters  of  various  molecules  (Abstr.,  1905,  ii,  14)  neglected 
the  effect  of  cohesional  forces  on  viscosity,  condtictivity,  diffusivity, 
and  deviation  from  Boyle's  law.     A  correction,  J2'/{T+C),  is  there- 
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fore  applied,  where  T  is  the  absolute  temperature  and  C  is  a  parameter 
proportional  to  the  mutual  potential  energy  of  two  molecules  in 
contact.  A  revised  table  of  diameters  of  twelve  gaseous  molecules  is 
given.  R-  J.  C 

Molecular  Dimensions  on  the  Basis  of  the  Kinetic  Theory  of 
Gases.  Max  Reinganum  {Ann.  Physik,  1909,  [iv],  28,  142 — 152). — 
A  criticism  of  the  values  obtained  by  Sirk  {ibid.,  1908,  [iv],  25,  894) 
for  the  dimensions  of  molecules.  These  numbers  are  deduced  ou  the 
false  assumptiom  that  the  molecules  are  elastic  spheres  having  no 
action  on  one  another.  When  the  attractive  forces  are  taken  into 
account,  a  different  series  of  equations  is  obtained.  In  sonie  cases  the 
calculated  results  are  in  error,  because  of  the  fact  that  the  coeflBcienta 
of  viscosity  used  in  the  calculations  are  about  50%  too  large. 

H.  M.  D. 

Continuous  Apparatus   for   Preparation  of  Gases  Evolved 


Soc.    chini.,    1909,    [iv],   5, 


in  the  Cold.  Maxime  Gasniek  {Bull. 
56 — 58). — The  apparatus  shown  pos- 
sesses the  advantage  over  Kipp's  and 
others  of  the  same  class  that  the 
supply  pressure  remains  constant  what- 
ever the  amount  of  gas  taken.  Acid 
runs  from  constant  level  D  into  bulb 
A  containing  the  solid  reagent.  The 
saline  solution  produced  sinks  by 
gravity  into  B,  whence  it  eventually 
finds  its  way  through  tube  e  into 
the  reservoir  C,  and  is  run  off  by 
syphon  6'.  Insoluble  sediment  settles 
in  B.  If  the  rate  of  evolution  of  gas 
is  not  too  fast,  the  liquid  in  C  contains 
no  free  acid.  The  apparatus  is  more 
suitable  to  deliver  a  steady  stream  of 
gas  during  a  long  period  than  for  an 
intermittent  duty.  It  can  be  flushed  out 
with  water  without  opening.  R.  J.  C. 


Apparatus  for  Simultaneously 
Extracting  a  Solid  and  Filter- 
ing the  Solution  so  Obtained.  Frederick  Record  {Chem.  Xews, 
1909,  99,  53.  Compare  Abstr.,  1908,  ii,  575).— The  apparatus 
previously  described,  being  made  entirely  of  glass,  required  considerable 
skill  for  its  construction.  A  slightly  modified  form,  of  simpler 
construction,  has  now  been  devised.  The  inner  vesi^p',  containing  the 
filtering  disk,  is  made  separate  from  the  outer  vessel,  being  supported 
therein  and  held  in  position  by  a  cork  fitting  into  the  mouth  of  the 
outer  vessel.  J.  V.  £. 
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Hypohalogenous  Acids  and  Hypohalogenites.  II.  Kinetics 
of  the  Hypobromites  in  Weak  Alkaline  Solution.  Anton 
Skrabal  (Afonatsh.,  1909,  30,  51—76.  Compare  Abstr.,  1907,  ii, 
448). — The  author  has  investigated  the  kinetics  of  the  decomposition 
of  a  hypobromite  into  bromide  and  bromate  in  a  solution  containing 
hydroxyl  ions  in  small,  but  constant,  concentration.  This  constancy 
of  concentration  was  effected  by  the  use  of  sodium  carbonate  and 
sodium  hydrogen  carbonate  in  proportions  sufficiently  large  compared 
with  that  of  the  hypobromite.  With  reference  to  the  concentration 
of  hypobromite,  the  decomposition  of  the  latter  is  of  the  second  order, 
the  velocity  of  formation  of  bromate  being  proportional  to  the 
concentration  of  hydrogen  ions.  Diminution  of  the  concentration  of 
the  hydroxyl  ions  is  accompanied  by  increase  of  the  velocity  of  the 
change,  which  is  also  accelerated  by  the  presence  of  electrolytes,  this 
accelerating  action  being  especially  marked  in  the  case  of  the 
bromides.  The  following  kinetic  equation  represents  the  decom- 
position: -d[RBrO]/dt  =  [W]{[Br']  +  e[E]}K[UBvOf,  [E]  being  the 
concentration  of  the  electrolyte  and  e  and  K  constant  factors.  The 
action  of  an  electrolyte  is  very  approximately  proportional  to  the 
number  of  ionic  charges,  but  is  independent  of  the  nature  of  the 
electrolyte. 

From  the  fact  that,  with  small  concentration  of  the  electrolyte,  the 
reaction  proceeds  according  to  the  equation:  -<i[HBrO]/c?<  = 
[H'][Br']/^[HBrOp,  the  conclusion  is  drawn  that  the  mechanism  of 
the  reaction  is  similar  to  that  of  the  hypoiodite  reaction  {loc  cit.). 
Accordingly,  in  the  hypobromite  solution,  an  equilibrium,  HBrO  + 
Br'  +  H'  ;r:  Br2  +  HgO  or  2HBrO  +  Br'  +  H'  ZI  HBrgO  +  HgO,  must  be 
rapidly  set  up,  the  reaction  determining  the  velocity  being  the 
decomposition  of  Brg  or  HBrgO  into  bromide  and  bromate. 

T.  H.  P. 

The  System  Hydrogen  Bromide  and  Bromine.  Ernst  H. 
BiJCHNER  and  B.  J.  Karsten  [Proc.  K.  Akad.  Wetensch.  Amsterdam^ 
1909,  11,  504 — 508). — Sealed  tubes  containing  weighed  quantities  of 
bromine  and  hydrogen  bromide,  dried  by  passing  over  phosphoric 
oxide,  were  placed  in  a  mixture  of  alcohol  and  solid  carbon  dioxide  or 
of  calcium  chloride  and  ice,  and  the  temperature  allowed  to  rise  very 
slowly.  The  tubes  were  continually  shaken,  and  the  temperatures  at 
which  the  last  trace  of  solid  disappeared  were  recorded.  The  end 
melting  points,  when  plotted,  indicate  that  there  is  an  eutectic  at  about 
-  95°,  the  composition  corresponding  with  about  5  mols.  %  bromine. 
According  to  the  curves  no  compound  is  formed.  Although  certain 
facts  point  to  the  formation  of  compounds  between  hydrogen  bromide 
and  bromine  in  solution,  the  authors  point  out  that  this  is  only  true 
of  ionising  solvents,  and  that  the  union  is  probably  determined  by  the 
bromine  ion.  In  non-ionising  solvents  it  is  improbable  that  such 
uaiou  takes  place.  H.  M.  D. 
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Revision  of  the  Atomic  Weights  of  Iodine  and  Silver. 
(jIuKaoHY  P.  Baxter  and  George  S.  Tilley  {J.  Amer.  Chem.  Soc., 
1909,  31,  201—221  ;  Zeitsch.  anorg.  Chem.,  1909,  61,  293—319).— 
With  the  object  of  obtaining  a  trustworthy  value  for  the  ratio  of  the 
atomic  weight  of  silver  to  that  of  oxygen,  careful  analyses  have  been 
made  of  iodine  pentoxide,  the  ratio  of  the  atomic  weights  of  silver  and 
iodine  being  already  known  with  great  exactitude.  A  method  is 
described  for  ^preparing  pure  iodic  acid,  and  confirmation  has  been 
obtained  of  the  existence  of  the  compound  ToOj.HIOg  (compare 
GroschufF,  Abstr.,  1906,  ii,  16).  Iodic  acid  is  almost  completely 
converted  into  the  pentoxide  when  heated  at  240°,  but  a  small 
quantity  of  water  remains.  The  analysis  of  the  iodine  pentoxide  was 
effected  by  dissolving  the  substance  in  water,  reducing  it  to  hydriodic 
acid  with  a  suitable  reducing  agent,  and  titrating  the  hydriodic  acid 
against  a  weighed  amount  of  silver.  It  was  found  that  hydrazine 
was  the  most  satisfactory  reducing  agent,  and  that  sulphur  dioxide 
could  not  be  used,  as  silver  iodide  occludes  silver  sulphate. 

Iodine  pentoxide  has  D^  4*80.  Experiments  have  been  carried  out 
which  prove  that  this  substance  does  not  absorb  appreciable  quantities 
of  air. 

Two  series  of  analyses  have  been  made  in  which  three  different 
s.imples  of  iodine  pentoxide  and  four  samples  of  pure  silver  were 
employed.  The  ratio  2Ag  :  IjOj  has  been  found  to  be  0*646230, 
whence  the  atomic  weight  of  silver  is  107 "850,  and  that  of  iodine, 
126891  (0  =  16).  E.  G. 

Colour  of  Iodine  Solutions.  Joel  H.  Hildebrand  and  Ben  Leon 
Glascock  (J.  Amer.  Chevi.  Soc.,  1909,  31,  26 — 31).— Since  Beckmann 
(Abstr.,  1907,  ii,  340)  showed  that  the  molecular  weight  of  iodine 
in  all  solvents  corresponds  with  the  formula  I^  it  has  usually  been 
accepted  that  the  brown  colour  of  certain  sohitions  of  iodine  is 
connected  with  combination  between  the  latter  and  the  solvent.  To 
test  this  view,  the  freezing-point  depression  produced  by  iodine  and 
certain  liciuids,  separately  and  then  together,  has  been  determined 
with  broraoform  and  ethylene  dibromide  as  solvents.  Only  for 
liquids  which  form  brown  solutions  is  the  total  depression  less  than 
the  sum  of  the  separate  depressions,  showing  that  combination  has 
taken  place. 

The  equilibrium  between  iodiue  and  certain  "  active "  solvents 
(those  which  can  combine  with  iodine)  has  been  investigated  in 
such  inactive  solvents  as  carbon  disulphide  and  carbon  tetrachloride  by 
a  colorimetric  method,  and  it  is  shown  that  for  ethyl  alcohol,  acetic 
acid,  ethyl  acetate,  and  nitrobenzene  the  respective  compounds  contain 
1  molecule  each  of  the  solvent  and  iodine.  From  the  displacement  of 
the  equilibrium  with  temperature,  it  is  calculated  that  the  heat  of 
combination  of  iodine  and  ethyl  acetate  is  3,600  cal.  per  mol.      G.  S. 

Behaviour  of  Solutions  of  Hydriodic  Acid  in  Light  in  the 
Presence  of  Oxygen.  H,  Jermain  M.  Creighton  {Trans.  Xova 
Scotia  Inst.  Sci.,  1908,  12,  49 — 60). — The  object  of  the  investigation 
is  to  account  for  the  fact  that  the  amount  of  iodine  liberated  from 
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a  solution  of  hydriodic  acid  or  of  acidified  potassium  iodide  by  oxygen 
and  light  reaches  a  maximum  and  then  falls  to  zero. 

The  solution  used  contained  one  volume  of  aqueous  potassium 
iodide  (1  gram  per  litre)  to  eight  volumes  of  dilute  sulphuric  acid  (1 
vol.  of  acid,  D  1'84,  to  5  vols,  of  water).  The  liberated  iodine  was 
titrated  by  iV71250  sodium  thiosulphate. 

A  preliminary  experiment  showed  that  evaporation  of  the  iodine  is 
not  wholly  responsible  for  its  disappearance,  and  also  that  the  change 
of  the  iodine  is  accelerated  by  sunlight. 

The  acidified  potassium  iodide  solution,  500  c.c,  absorbed  about  25 
litres  of  oxygen  in  ten  weeks,  but  neither  iodine  nor  iodate  could 
be  detected  in  the  solution,  and  strong  reducing  agents  failed  to 
liberate  any  iodine.     The  nature  of  the  product  is  still  a  mystery. 

C.  S. 

Polyiodides.  F.  Olivari  (Atti  R.  Accad.  Lincei,  1908,  [v],  17, 
ii,  717 — 722). — The  freezing-point  curves  have  been  determined  for 
mixtures  of  metallic  iodides  with  iodine,  using  an  ordinary  cryoscopic 
apparatus. 

Mercuric  iodide  does  not  form  a  polyiodide  ;  the  curve  has  a  eutectic 
point  at  101*4°  and  12-5  molecular  %  Hglg.  The  curve  for  mixtures 
of  calcium  iodide  and  iodine  has  no  distinct  maximum,  but  an  almost 
horizontal  branch,  having  a  eutectic  point  on  the  iodine  side.  The 
polyiodide,  if  formed,  must  be  greatly  dissociated  at  the  melting 
point. 

Tetramethylammonium  iodide  and  iodine  give  a  freezing-point 
curve  presenting  several  maxima ;  some  of  the  results  are  uncertain, 
owing  to  the  hygroscopic  nature  of  the  substances.  The  polyiodide 
NMe^'NIg  crystallises  well  in  silky  needles. 

Phenyltrimethylammonium  iodide  forms  four  polyiodides,  III^,  RI5, 
RI7,  and  RI9  (R^NPhMcg),  freezing  at  112°,  83°,  63°,  and  25° 
respectively.  The  results  confirm  the  conclusion  of  Abegg  and 
Hamburger  (Abstr.,  1906,  ii,  747)  that  the  stability  of  the  poly- 
iodides increases  with  the  electro-positive  character  of  the  cation. 

C.  H.  D. 

Fluoro-salts.  Fritz  Ephraim  and  Paul  Barteczko  [Zeitsch. 
anorg.Cliem.,  1909,  61,  258 — 264). — A  tabular  review  of  the  known 
double  fluorides  is  given.  The  Werner  co-ordination  number  6  is 
exceeded  in  a  large  number  of  cases.  The  number  of  hydrofluoro- 
metallic  acids  is  also  larger  than  with  other  halogen  acids.  The 
type  M'gM'Ty  is  remarkable,  a  copper,  cobalt,  and  nickel  salt  being 
known.  C.  H.  D. 

Measurements  of  the  Efficiency  of  Ozone  Tubes.  VII. 
Emil  Warburg  and  G.  Leithauser  {Ann.  Physik,  1909,  [iv],  28, 
1—16.  Compare  Abstr.,  1906,  ii,  740,  741).— The  action  of  an 
ozone  tube,  regarded  as  a  system  of  condensers  in  series  with  one 
another,  is  subjected  to  mathematical  treatment.  Some  experiments 
are  communicated  which  show  the  influence  of  the  current  strength 
and  the  frequency  on  the  efficiency.    With  increasing  current  strength 
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the  efficiency  falls,  but  rises  with  increase  in  the  frequency  until  a 
certain  limiting  value  is  reached.  Ozonisers  with  an  inner  metal  tube 
are  more  efficient  than  those  with  an  inner  tube  of  glass.  At  a  given 
discharge  potentiiil,  small  ozonisers  combined  with  a  high  frequency 
of  discharge  yield  as  much  ozone  as  larger  ozonisers  with  a  smaller 
frequency.  H.  M.  D. 

Production  of  Ozone  from  Oxygen  and  Atmospheric  Air 
by  means  of  Ozonisers.  VIII.  Kmil  WAuiumGand  G.  Lkitiialsek 
(Ann.  rhysik,  190U,  [iv],  28,  17 — 36.  Compare  preceding  abstract). 
— The  dependence  of  the  yield  of  ozone  on  the  amount  of  ozone  already 
present  in  the  gas  operated  on  has  been  examined.  E  ]uations  are 
deduced  for  the  case  in  which  the  ozoniser  contains  a  motionless  and 
homogeneous  mixture,  and  also  for  that  in  which  a  steady  How  of  gas 
is  maintained  through  the  ozoniser.  In  the  latter  case,  the  percentage 
of  ozone  in  the  gas  acted  on  by  the  discharge  increases  gradually 
from  one  end  of  the  tube  to  the  other.  The  yields  of  ozone 
determined  experimentally  are,  in  most  cases,  in  agreement  with  the 
theoretical  formula},  but  when  oxygen  is  passed  through  the  ozoniser 
the  observed  limiting  ozone  concentration  is  greater  than  that  expected 
theoretically. 

In  the  second  part  of  the  paper,  the  authors  have  investigated  the 
variation  of  tlie  yield  of  ozone  with  the  current  density  and  with  the 
form  of  the  induced  current  as  niodi6ed  by  placing  an  induction-free 
resistance  in  parallel  current ;  further,  with  the  temperature  and  the 
nature  and  form  of  the  ozoniser.  Per  kilowatt  hour,  the  best  yields 
are  obtained  when  the  diameter  of  the  discharge  chamber  is  large, 
but,  on  the  other  hand,  if  a  high  concentration  is  required,  the  two 
tubes  of  the  ozoniser  should  be  comparatively  close  together. 

H.  M.  D. 

Formation  of  Ozone  at  Stationary  Linear  Electrodes. 
Franz  Fischer  and  Kurd  Bendixsohn  (Zeitach.  aiwrg.  C/iem.,  1909, 
61,  153 — 180.  Compare  this  vol.,  ii,  136). — A  device  is  described  by 
which  the  length  of  the  anode,  consisting  of  a  strip  of  platinum  foil, 
0"01  mm.  wide  and  sealed  into  glass,  could  be  varied.  Such  electrodes 
are  stable,  but  not  those  of  only  0'005  mm,  width. 

A  critical  current  density  is  observed,  at  which  the  potential 
difference  shows  a  sudden  increase,  the  current  at  the  same  time 
falling  slightly.  The  current  density  at  which  this  occurs  is  inde- 
pendent of  the  anode  area,  and  falls  with  increasing  concentration  of 
acid.  When  it  is  exceeded,  the  yield  of  ozone  diminishes  greatly.  On 
reducing  the  current  after  this  point  has  been  passed,  the  original 
potential  is  not  observed,  one  several  volts  higher  being  always  found. 
This  behaviour  of  the  anode  is  found  to  be  due  to  incrustation  of  the 
anode,  at  a  high  current  density,  with  platinum  sulphate.  Experi- 
ment shows  that  platinum  sulphate,  Pt(S04)2,  is  insoluble  in  concen- 
trated, but  soluble  in  dilute,  sulphuric  acid. 

A  reduction  in  the  width  of  a  stationary  anode  increases  the  yield 
of  ozone,  as  does  a  reduction  of  temperature,  the  yield  increasing  to 
27%  when  the  electrolyte  is  cooled  to   -3'5°.     Since,  however,  the 
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critical  current  density  falls  with  decreasing  temperature,  a  limit  is 
set  to  the  advantage  to  be  derived  from  cooling.  The  critical  point  is 
also  observed  with  rotating  electrodes.  C  H.  D. 

Dynamic  AUotropy  of  Sulphur.  II.  [Binary]  Systems  con- 
taining Sulphur.  Hugo  R.  Kruyt  {Zeitsch.  physikal.  Chem.,  1909, 
65,  486—510.  Compare  Abstr.,  1908,  ii,  1028).— In  liquid  sulphur 
there  is  equilibrium  between  the  forms  S^  and  S^.  The  theoretical 
part  of  the  present  paper  contains  a  general  discussion  of  the  possible 
types  of  partial  miscibility  in  liquid  systems  where  a  pseudo-binary 
substance,  such  as  sulphur,  forms  one  of  the  components,  and  no 
appreciable  chemical  reaction  takes  place. 

A  number  of  substances  which  react  with  sulphur  between  100°  and 
200°  are  mentioned.  Benzene,  toluene,  m-xylene,  and  triphenyl- 
methane  proved  suitable  for  the  investigation,  as  very  little  chemical 
reaction  took  place. 

Benzene  and  sulphur  are  completely  miscible  above  160°  and  below 
226°  ;  the  forms  of  the  miscibility  curves  below  and  above  these  tem- 
peratures have  been  determined.  Sulphur  and  toluene,  and  sulphur 
and  triphenylmethane,  show  curves  of  similar  type  to  the  sulphur- 
benzene  system ;  in  the  former  system  the  limits  of  complete 
miscibility  are  180°  and  220°;  in  the  latter  case,  145°  and  200°.  The 
system  sulphur — m-xylene  gives  a  curve  of  entirely  different  type,  as 
the  components  are  not  completely  miscible  in  all  proportions  at  any 
temperature  within  the  limits  employed.  The  types  of  curve  obseryed 
are  in  accord  with  the  theoretical  deductions. 

In  several  cases,  notably  in  the  system  m-xylene-sulphur,  retardation 
in  the  attainment  of  miscibility  was  observed,  a  result  ascribed  to  the 
peculiarities  in  the  behaviour  of  sulphur.  G.  S. 

Statics  of  Liquid  Sulphur  in  the  Dark  and  under  the 
Influence  of  Light.  Albert  Wigand  {Zeitsch.  physikal.  Chem.,  1909, 
65,  442—457.  Compare  Abstr.,  1908,  ii,  676).— The  melting  point 
of  pure  monoclinic  sulphur  is  118'95°. 

The  equilibrium  Sg  ^^i.  ^^  Sg  insoi.  has  already  been  determined  by 
Schaum  between  121°  and  140°,  and  the  author  has  now  extended  the 
observations  from  117'1°  to  119-6°  by  Schaum's  method.  The  results 
fit  in  well  with  those  of  Schaum.  From  the  results  it  is  calculated 
that  the  heat  of  transition  from  the  soluble  to  the  insoluble  form  is 
—  7180  cal.  per  gram-molecule,  Sg,  at  118'34°  as  compared  with  -  6000 
cal.  at  126-3°,  -5390  cal.  at  131-0°  and  -4700  cal.  at  135-9,  cal- 
culated from  Schaum's  observations. 

Some  preliminary  experiments  indicate  that  the  equilibrium  is 
slightly  displaced  by  light  in  favour  of  the  insoluble  form.  As  a 
source  of  light,  arc  lamps  were  used. 

The  possible  constitution  of  the  Sg  molecule  is  discussed.         G.  S. 

An  Automatic  Hydrogen  Sulphide  Generator.  Howard 
Waters  Doughty  {J.  Amer.  Chem.  Soc,  1909,  31,  60— 62),— A  modi- 
fication of  the  apparatus  devised  by   Bradley  (Abstr.,    1899,   ii,   413). 
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The  essential  difference  consists  in  an  arrangement  for  drawing  off 
the  spent  acid  as  fast  as  it  settles  to  the  bottom  of  the  sulphide 
compartment.  L-  db  K. 

Action  of  Sulphur  Chloride,  S^Clj,  on  Metallic  Oxides. 
Franqois  Boukiox  {Compt.  rend.,  1909,  148,  170 — 171.  Compare 
Abstr.,  1907,  ii,  690). — The  joint  action  of  chlorine  and  sulphur 
perchloride  on  some  oxides  is  so  violent  that  the  oxide  becomes 
incandescent,  and  a  certain  amount  of  oxychloride  is  formed  instead 
of  chloride.  Ordinary  sulphur  chloride  is  now  found  to  convert 
metallic  oxides  into  chlorides  even  in  those  cases  where  the  older 
method  gave  poor  results. 

The  vapour  of  sulphur  chloride  is  passed  over  the  oxide  contained 
in  a  tube  heated  just  sufficiently  to  start  the  action,  during  which 
sulphur  is  liberated  :  2M0  +  2S2CIJ  =  SO,  +  2 MCI,  +  3S.  Most  oxides 
are  attacked  slightly  below  or  at  the  boiling  point  of  sulphur,  and  the 
products  are  quite  free  from  oxychloride.  Samarium  chloride  prepared 
by  this  method  contained  41*40%  of  chlorine,  instead  of  the  calculated 
41-47%.  R.  J.  C. 

Hyposulphites.  VI.  Arthur  Binz  {Ber.,  1909,  42,  381—384. 
Compare  Abstr.,  1908,  i,  940). — Purely  theoretical.  Reviewing 
recent  work,  the  author  decides  that  0ISNa*0*S02Na  best  repre- 
sents the  constitution  of  sodium  hyposulphite.  C.  S. 

Electrochemical  Reactions  Induced  by  Sulphur  Ions. 
Mario  G.  Levi  and  E.  Migliorini  {Gazzetta,  1909,  30,  i,  110—120. 
Compare  Levi  and  Vogheia,  Abstr.,  1906,  ii,  81,  348,  436). — As 
sodium  thiosulphate  may  be  formed  electrolytically  by  the  action  of 
sulphur  ions  migrating  and  discharging  themselves  on  sodium  sulphite, 
the  authors  have  made  experiments  to  see  whether  other  thio-salts 
and  thio-organic  acids  are  formed  in  this  way. 

With  sodium  arsenate,  appreciable  quantities  of  the  thio-arsenate 
are  formed,  but  with  sodium  antimonate  and  molybdate,  no  thio-salt 
is  obtained ;  in  all  cases,  most  of  the  S"-ion8  undergo  oxidation 
to  SO/'. 

With  formic  and  acetic  acids,  no  thio-acid  is  formed,  but  hydrogen 
sulphide  is  always  formed  in  the  anode  chamber  containing  the 
organic  acid  ;  the  same  phenomenon  is  observed  when  dilute  sulphuric 
acid  is  used  as  anodic  liquid.  This  hydrogen  sulphide  is  formed 
electrochemically,  and  is  not  due  to  the  direct  action  of  the  acid  on 
the  sulphide,  since  experiment  shows  that  such  action  will  not  take 
place  through  the  Puckall  diaphragms  employed  in  the  time  occupied 
by  the  electrolysis.  The  amount  of  hydrogen  sulphide  formed  is 
proportional  to  the  quantity  of  electricity  passing  if  the  current 
is  low,  but  diminishes  relatively  when  higher  currents  are  used. 

T.  H.  P. 

Preparation  of  Hydrogen  Selenide.  Henri  Wuyts  and  Al. 
Stewart  {Bull.  Soc.  chim.  Belg.,  1909,  23,  9 — 11). — Moissan  and 
Etard  obtained  hydrogen  selenide  by  heating  selenium  with  colophene, 
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an  expensive  hydrocarbon  obtained  by  polymerisation  of  terebenthene. 
The  authors  find  it  advantageous  to  replace  colophene  with  paraffin 
wax,  which  commences  to  boil  at  380°.  Paraffin  wax  is  attacked  by 
sulphur  at  245°,  but  selenium  requires  a  temperature  of  335 — 340° 

A  regular  evolution  of  hydrogen  selenide  is  obtained  by  heating 
selenium  with  four  times  its  weight  of  paraffin  in  an  air-bath. 
Organic  selenium  compounds  which  accompany  the  gas  are  mostly 
condensed  at  60°.  The  hydrogen  selenide  may  then  be  further 
purified  by  condensation  by  a  mixture  of  solid  carbon  dioxide  and 
acetone,  and  fractional  distillation.  The  yield  is  75  to  80%  of  the 
theoretical.  R.  J.  C. 

Electrolysis  of  Solutions  of  Selenious  Acid.  I.  Camillo 
Manuelli  and  GuiDO  Lazzarini  [Gazzetta,  1909,  39,  i,  50—69). — 
When  solutions  of  selenious  acid  are  electrolysed,  the  acid  undergoes 
simultaneous  reduction  to  selenium  and  oxidation  to  selenic  acid  : 
HjSeOg  +  2H2  =  3H2O  +  Se  and  2H2Se03  +  20  =  2H2Se04.  Selenic  acid 
may  be  conveniently  prepared  in  this  way,  since  the  electrolysis  gives 
rise  neither  to  intermediate  reduction  products  nor  to  complex  acids, 
as  is  the  case  when  sulphurous  acid  is  electrolysed.  The  authors  have 
studied  the  influence  of  the  conditions  of  electrolysis  on  the  yields  of 
selenium  and  selenic  acid ;  theoretically,  0'7388  gram  of  selenium 
should  be  separated  at  the  cathode  per  ampere-hour,  whilst  at  the 
anode  a  quantity  of  selenious  acid  corresponding  with  1*4776  gram 
of  selenium  should  be  oxidised. 

The  results  show  that  diminution  of  the  concentration  of  selenious 
acid  and  increase  of  the  concentration  of  selenic  acid  are  accompanied 
by  a  fall  in  the  current  yield  both  of  selenium  and  selenic  acid.  When 
a  large  anode  and  consequently  a  small  anodic  current  density  is 
employed,  the  yield  of  the  oxidation  product  is  large,  whilst  with  a  Urge 
cathode  a  high  yield  of  selenium  is  obtained.  The  diminished  yield  of 
selenic  acid  obtained  when  the  quantity  of  this  acid  increases  is  not 
due  to  the  establishment  of  an  equilibrium  between  the  oxidation  of 
the  selenious  acid  and  the  reduction  of  the  selenic  acid,  since  in  the 
electrolysis  of  the  latter,  only  a  small  amount  of  reduction  occurs. 
The  yields  at  54- — 58°  are  not  markedly  different  from  those  at  25° 

T.  H.  P. 

Atomic  Weight  of  Tellurium.  Victor  Lenher  {J.  Amer. 
Chem.  Soc.y  1909,  31,  20— 24).— The  method  depends  on  the  fact  that 
when  potassium  telluribromide,  RgTeBr^,  is  heated  strongly  in  a 
current  of  chlorine,  and  finally  in  hydrogen  chloride,  only  potassium 
chloride  remains  behind  ;  the  latter  is  then  weighed. 

Tellurium  ores  from  three  different  sources  were  employed.  The 
oxide  obtained  from  the  ores  was  converted  into  the  double  bromide 
by  the  action  of  hydrobromic  acid  and  potassium  bromide ;  the  double 
bromide  was  crystallised  repeatedly  from  water  containing  a  little 
dilute  hydrobromic  acid,  and  was  finally  kept  over  soda-lime  in  a 
vacuum  for  eight  months. 

As  a  mean  of  sixteen  concordant  experiments,  the  value  Te=  127 '55 
was  obtained  (01  =  35-46,  Br  =  79-92,  K  =  39-095),  in  exact  agreement 
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with  the  International  value.     The  products  from  different  sources 
gave  identical  results.  G.  S. 

Non-existence  of  Tellurium  Oxychloride.  Victor  Lenher 
{J.  Amer.  Cham.  Soc,  1901),  31,  243— 244).— Tellurium  dioxide  (1  mol.) 
unites  at  about  0°  with  hydrogen  chloride  (3  mols.),  and,  on  raising 
the  temperature,  1  mol.  of  hydrogen  chloride  is  eliminated  with 
formation  of  the  compound  TeO2.2H.Cl.  When  this  substance  is 
heated  at  280 — 300°,  it  is  not  converted  into  the  oxychloride,  TeOCl,, 
as  stated  by  Ditte  (Abstr.,  1877,  i,  45),  but  into  a  mixture  of  the 
tetrachloride  and  dioxide  without  the  intermediate  formation  of  an 
oxychloride.  If  the  tetrachloride  and  dioxide  are  heated  together, 
combination  does  not  take  place,  but,  on  cooling,  the  original  compounds 
are  recovered  unchanged.  E.  G. 

Reaction  between  Fused  Potassium  Nitrate  and  Tellurium 
Dioxide.  Victor  Lenuer  and  P.  D.  Potter  {J.  Amer.  Chem.  Soc., 
1909,  31,  24 — 26). — When  tellurium  dioxide  is  fused  with  potassium 
nitrate,  yellowish-brown  substances  are  noticed  swimming  in  the 
fused  mass ;  on  continued  heating,  the  mass  becomes  clear,  the 
conversion  to  potassium  tellurate  being  then  complete.  The  brown 
products  have  been  isolated  by  extracting  with  water  until  nothing 
further  dissolves,  and  on  analysis  prove  to  be  compounds  of  potassium 
tellurate  with  tellurium  dioxide  in  proportions  depending  on  the  time 
of  heating  and  other  conditions.  The  same  brown  compounds  have 
been  prepared  by  fusing  together  potas.^ium  tellurate  and  tellurium 
dioxide;  they  are  insoluble  in  dilute  acids  and  alkalis,  but  are  slowly 
decomposed  by  hot  strong  hydrochloric  acid  with  evolution  of  chlorine. 
Analogous  compounds  are  obtained  by  fusing  tellurium  dioxide  with 
sodium  nitrate.  G.  S. 

Atomic  Weights  of  Nitrogen  and  Silver.  Theodore  W. 
Richards,  Paul  Kothner,  and  Erich  Tiede  (J.  Amer.  C/iem.  Soc., 
1909,  31,  6—20;  Zeitsch.  anorg.  Chem.,  1909,  61,  320— 337).— The 
method  employed  was  the  analysis  of  ammonium  chloride  by  decompos- 
ing with  silver  nitrate  and  weighing  the  resulting  silver  chloride.  The 
results  of  Scott  (Ti-ans.,  1901,  70,  147)  are  regarded  as  untrustworthy, 
because  the  solubility  of  silver  chloride  was  not  sufficiently  allowed 
for  ;  the  earlier  investigations  of  Stas  are  unsatisfactory  for  the  same 
reason,  and  also  because  the  ammonium  salt  was  not  free  from  organic 
impurities. 

One  specimen  of  the  salt  was  prepared  as  follows  :  Organic  impurities 
were  removed  by  heating  the  ammonium  sulphate  with  concentrated 
sulphuric  acid  and  a  little  potassium  permanganate  until  the  solution 
became  perfectly  colourless  (Kjeldahl).  To  a  solution  of  the  acid 
ammonium  sulphate,  pure  calcium  oxide  was  added,  and  the  mixture 
placed  in  a  desiccator,  which  also  contained  a  platinum  dish  filled  with 
hydrochloric  acid.  On  exhausting,  the  ammonia  was  absorbed  by  the 
acid.  Another  sample  was  prepared  by  the  electrolytic  reduction  of 
nitric  acid,  as  described  by  Hinrichsen  (Abstr.,  1908,  ii,  494). 

The  samples  were  recrystallised  from  dilute  ammonia,  and  perfect 
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neutrality  and  complete  dryness  were  secured  by  subliming  first  in  an 
atmosphere  of  ammonia  and  then  in  a  Sprengel  vacuum  (to  remove 
excess  of  ammonia),  quartz  vessels  being  used  throughout.  The 
methods  employed  are  fully  described. 

The  ratio  NH4CI :  AgCl  was  determined  by  methods  analogous  to 
those  fully  described  in  previous  papers,  and  nine  very  concordant 
results  are  quoted.  From  these  and  previous  results  of  Richards  and 
his  co-workers,  the  following  values  are  obtained:  Ag  =  107'881; 
01  =  35-4574;  N  =  14-0085,  based  on  0  =  16-000  and  H=  1-0076 
(Morley).  The  results  furnish  striking  evidence  in  favour  of  the  low 
values  for  nitrogen  and  silver  recently  advocated  from  different 
quarters.  G.  S. 

Products  of  the  Arc  and  Spark  Electric  Discharge  in 
Liquid  Argon  or  Nitrogen.  III.  Tin  Nitride  and  Pyro- 
phoric  Tin.  Franz  Fischer  and  George  Iliovici  (Ber.,  1909,  42, 
527—537.  Compare  Abstr.,  1908,  ii,  1034;  this  vol.,  ii,  139).— By 
using  tin  as  electrode  in  argon,  86 — 114  mg.  per  hour  of  a  substance 
was  prepared  which  behaves  abnormally,  as  compared  with  the  other 
substances  obtained  {loc.  cit.),  towards  cold  concentrated  nitric  acid.  It 
is  slightly  altered  by  exposure  to  air,  and  a  special  apparatus  was  con- 
structed so  that,  not  only  the  substance  could  be  prepared,  but  it  could 
also  be  heated  in  the  absence  of  air.  When  heated  to  redness  in  a 
quartz  tube,  nitrogen  was  evolved  (proved  by  spectrum  and  sparking 
with  oxygen);  the  maximum  amount  obtained  was  3-18%,  but  analysis 
of  various  specimens  gave  generally  less  nitrogen,  and  the  substance  is 
a  mixture  of  metal,  nitride,  and  some  oxide. 

Calcium  as  an  electrode  when  placed  in  a  gasometer  removes  the 
oxygen  and  nitrogen  from  argon.  The  calcium  arc  discharge  acts  best 
when  the  calcium  sublimes  on  the  walls  of  the  vessel;  by  this  means 
the  argon  is  rendered  very  pure,  the  "  substance "  from  the  tin 
electrode  discharge  containing  no  oxygen  and  only  0-8%  of  nitrogen. 
In  this  case  the  tin  was  rendered  pyrophoric,  due  to  the  fine  state  of 
division.  W.  E. 

Chloroamine.  Fritz  Raschig  {Verh.  Ges.  deut.  Natur/orsch. 
Aertze.,  1907,  II,  i,  120 — 123). — The  well-known  hypochlorite  colour 
reaction  of  aniline  is  or  is  not  obtained  according  as  ammonia  is  added 
after  or  before  the  hypochlorite  and  the  aniline  solutions  are  mixed. 
Moreover,  whilst  concentrated  solutions  of  ammonium  hydroxide  and 
sodium  hypochlorite  immediately  evolve  nitrogen  when  mixed,  gas  is 
evolved  from  dilute  solutions  only  after  some  time.  These  facts  led 
the  author  to  deduce  the  existence  of  a  compound  intermediate 
between  ammonia  and  nitrogen.  Solutions  containing  equal  molecular 
quantities  of  ammonia  and  sodium  hydroxide  react  quantitatively, 
thus  :  NaOCl  -|-  NHg  =  NHgCl  -f-  NaOH  ;  by  distilling  the  solution  in  a 
vacuum  at  a  low  temperature,  chloroamine,  NHgCl,  can  be  obtained  as 
an  unstable,  faintly  yellow  oil  floating  in  the  distillate  water.  The 
solution  of  chloroamine,  obtained  as  above,  yields  with  potassium 
iodide  at  first  a  brown  solution  and  then  a  black  precipitate  of 
nitrogen  iodide,  and  with  potassium  cyanide,  cyanogen  chloride,  and 


INORGANIC   CHEMISTRY.  233 

ammonia,  oxidises  sulphurous  acid,  and  reacts  with  alkali  hydroxides, 
the  more  rapidly  the  greater  the  concentration  of  the  alkali,  to  form 
ammonia,  nitrogen,  and  potassium  chloride:  3NH.,G1  + 3K.0H  = 
NHg  +  Ng  +  3KC1  +  SH./).  The  reaction  with  ammonia'is  similar  :  (I) 
3NH2Cl  +  2NH3  =  No  +  3NH^CI,  but  in  addition  a  small  quantity 
of  hydrazine  is  form'ed,  (II)  NHjCl  +  NH3  =  N^H^jHCI.  After  many 
trials  the  author  has  succeeded  in  hindering  reaction  I  and  accelerating 
reaction  II  to  such  an  extent  that  by  treating  normal  sodium  hypo- 
chlorite solution  with  fifty  times  the  calculated  quantity  of  ammonium 
hydroxide  in  the  presence  of  a  little  glue,  75 — 80%  of  the  calculated 
quantity  of  the  ammonia  is  converted  into  hydrazine.  C.  S. 

Oxidation  of  Hydrazine.  III.  Arthur  W,  Browne  and  F.  F. 
Shetterly  {J.  Aimr.  Cliem.  Soc.,  1909,  31,  221— 237).— In  earlier 
papers  (Abstr.,  1907,  ii,  863  ;  1908,  ii,  373)  an  account  has  been  given 
of  the  oxidation  of  hydrazine  sulphate  by  ammonium  meta vanadate, 
and  potassium  chlorate,  bromate,  and  iodate.  Experiments  are  now 
described  on  the  behaviour  of  aqueous  solutions  of  hydrazine  sulphate 
towards  potassium  persulphate,  permanganate,  and  perchlorate, 
hydrogen  peroxide,  sodium  periodate,  red  lead,  and  lead  and  man- 
ganese dioxides,  with  the  object  of  determining  the  amounts  of 
azoimide  and  ammonia  produced  in  each  case  under  certain  conditions. 

When  hydrazine  sulphate  was  heated  with  potassium  persulphate  in 
presence  of  sulphuric  acid,  the  maximum  yield  of  azoiuiide  was  40'3%, 
whilst  that  of  ammonia  was  1*5  mols.  from  2  mols.  of  hydrazine.  In 
alkaline  solution,  only  small  amounts  of  azoimide  were  produced  and 
about  20%  of  ammonia.  The  methods  described  by  Pannain  (Abstr., 
1904,  ii,  638)  and  Rimini  (Abstr.,  1906,  ii,  898)  for  estimating 
persulphates  by  means  of  hydrazine  sulphate  are  inaccurate,  on 
account  of  the  formation  of  azoimide  and  ammonia. 

When  hydrazine  sulphate  was  treated  in  acid  solution  with  potass- 
ium permanganate,  maximum  yields  of  319%  of  azoimide  and  1*65 
mols.  of  ammonia  from  2  mols.  of  hydrazine  were  obtained,  whilst 
in  alkaline  solution  only  small  quantities  of  azoimide  were  formed. 
Petersen  (Absti*.,  1893,  ii,  605)  has  expressed  the  reiction  between 
hydrazine  sulphate  and  potassium  permanganate  in  presence  of 
sulphuric  acid  by  the  equation:  17N.,H^,H.,S0^4- 130=  13H.,0  + 
7(NHJ2SO4  +  10N2  +  10H2SO^.  It  is  now  proved  that  the  greater 
part  of  the  hydrazine  is  converted  into  nitrogen  and  ammonia,  as 
Petersen  has  stated,  but  that,  under  certain  conditions,  appreciable 
quantities  of  azoimide  are  formed. 

With  hydrogen  peroxide  in  acid  solution,  maximum  yields  of  38*5% 
of  azoimide  and  I'lO  mols.  of  ammonia  from  2  mols.  of  hydrazine 
were  produced,  whilst  in  alkaline  solution  only  small  amounts  of  azo- 
imide, and  fairly  large  amounts  of  ammonia,  were  formed. 

The  maximum  yields  produced  by  potassium  perchlorate  in  acid 
solution  were  22-4%  of  azoimide  and  44%  of  ammonia.  When 
hydrazine  sulphate  was  treated  with  sodium  periodate  in  acid  solution 
in  presence  of  silver  sulphate  to  prevent  the  liberation  of  iodine, 
considerable  quantities  of  azoimide  were  formed.  With  lead  dioxide 
in  acid   solution,    maximum  yields  of  41%  of    azoimide  and    13*2% 
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of  ammonia  were  obtained.  Red  lead  and  manganese  dioxide  also 
oxidise  hydrazine  sulphate  to  azoimide  and  ammonia,  the  maximum 
yields  in  the  latter  case  being  2-32%  of  azoimide  and  1"53  mols. 
of  ammonia  from  2  mols,  of  hydrazine.  E.  G. 

Action  of  Zinc  on  Hydrazine  Hydrate.  Erich  Ebler  and 
E.  ScHOTT  {J.  pr.  Chem.,  1909,  [ii],  79,  72—74.  Compare  Abstr.,  1908, 
ii,  1029). — When  zinc  is  partly  immersed  in  hydrazine  hydrate  and 
exposed  to  the  action  of  the  air,  a  white,  crystalline  substance  is 
formed  with  the  evolution  of  hydrogen.  Analyses  show  that  this 
compound  is  zinc  hydrazinecarboxylate  dihydrazinate, 

NHg-NH-CO-O^,^  ^.'NHg-NHg 

NH2-NH-C0'0'^'^''  --NH2-NH2 ' 
it   does   not  give  a    precipitate  with  a  solution  of  a  chloride  of  an 
alkaline   earth,    but   when    the  solution   is  boiled,  the  substance  is 
hydrolysed  and  the  carbonate  of  the  alkaline  earth  precipitated. 

W.  H.  G. 

Action  of  Air  and  Oxidising  Agents  on  Coals.  Octave 
BouDOUARD  {Compt.  rend.,  1909,  148,  284 — 286). — In  contact  with 
air  at  100°,  coal  readily  undergoes  oxidation,  the  increase  in  weight 
through  absorption  of  oxygen  may  amount  to  10%.  After  oxidation 
in  this  way,  coal  is  found  to  contain  humic  acid,  and  to  have  lost 
its  property  of  coking.  Concentrated  nitric  acid  causes  more  complete 
oxidation  and  increases  the  yield  of  humic  acid. 

Analyses  are  given  of  anthracite,  coal,  and  lignite  before  and  after 
oxidation.  W.  0.  W. 

Weight  of  Carbon  Dioxide  with  a  Table  of  Calculated 
Results.  Samuel  W.  Parr  {J.  Amer.  Chem.  Soc,  1909,  31, 
237 — 243). — In  view  of  the  discrepancies  between  the  various  tables 
of  the  weights  of  1  litre  of  carbon  dioxide  at  different  temperatures 
and  pressures,  a  new  series  of  values  has  been  calculated.  Dietrich 
(Zeitsch.  anal.  Chem.,  1864,  4,  142)  published  a  table  in  which  he 
employed  the  value  1*9678  for  the  observed  weight  of  1  litre  of  carbon 
dioxide  at  0°  and  760  mm.,  which  agrees  fairly  well  with  those  usually 
employed  at  the  present  time  (compare  Guye,  Abstr.,  1907,  ii,  605). 
On  correcting  this  value  for  the  latitude  41°  and  an  elevation  of 
100  metres,  it  becomes  1*9760.  The  coefficient  of  expansion  of  carbon 
dioxide  at  constant  volume  has  been  given  by  Chappuis  as  0*0037135. 
Employing  these  values,  a  new  table  has  been  compiled,  the  calcula- 
tions being  made  by  means  of  the  formula 

W=  1  •976(/' -w-  6)/760(l  +  0*0037135  x  t), 
where  W  is  the  weight  of  1  litre  observed  volume  reduced  to  0°  and 
760  mm. ;  P,  the  observed  pressure ;  w,  the  correction  for  tension 
of  aqueous  vapour ;  and  b,  correction  for  barometer,  glass  scale. 

E.  G. 

Properties  of  Hydrogels  when  Dehydrated.  Jakob  M.  van 
Bemmelen  (fihem.  Weekblad,  1909,  6,  63 — 82;  Zeitsch.  anorg.  Chem., 
1909,  62,  1 — 23). — A  continuation  of  the  author's  criticism  (Abstr. 
1908,  ii,  838)  of  Tschermak's  silicic  acid  formulse  (Abstr.,  1905,  ii. 
816).  A.  J.  VV 
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Phenomenon  Observed  in  the  Action  of  Hydrochloric  Acid 
on  very  Dilute  Alkali  Amalgams.  G.  McPhail  Smith  (/.  Amer. 
Chem.  Soc,  1909,  31,  31 — 35). — In  the  decomposition  of  the  alkali 
amalgams  by  means  of  hydrochloric  acid,  a  point  is  reached  at  which 
there  is  a  sudden  increase  in  the  surface-tension  of  the  amalgams, 
which  is  accompanied  by  the  sudden  evolution  of  a  cloud  of  very  small 
bubbles  of  hydrogen,  and  by  a  sudden  fall  in  the  potential  between 
the  amalgam  and  the  solution.  G.  S. 

Theory  of  Bell-chamber  Process  for  Electrolysis  of  Alkali 
Chlorides.  M.  F.  Chancel  {Bull.  Soc.  chim.,  1909,  [iv],  6,  58—61). 
— The  author  controverts  some  of  Brochet's  conclusions  (Abstr.,  1908, 
ii,  1034).  The  concentration  of  the  alkali  obtained  in  this  process 
should  be  proportional  to  the  conductivity  of  the  salt  solution,  but 
independent  of  the  mobility  of  hydroxyl  ions.  In  order  to  obtain  a 
theoretical  yield  of  sodium  hydroxide  on  the  current  used,  the  velocity 
of  the  liquid  away  from  the  cathode  must  exceed  a  certain  minimum. 
With  a  slower  flow  a  more  concentrated  solution  is  obtained,  but  the 
yield  on  the  current  is  less,  owing  to  the  alkali  hydroxide  taking  part 
in  the  electrolysis.  In  practice  convection  currents  interfere,  and  the 
theoretical  conditions  are  never  realised.  R.  J.  C. 

Colloidal  Potassium  Chloride.  Carl  Paal  and  Kurt  Zahn 
{Ber.,  1909,  42,  277—290.  Compare  Abstr.,  1906,  ii,  351,  749 ;  1908, 
ii,  179). — Organosols  of  potassium  chloride,  similar  to  those  of  sodium 
chloride,  are  obtained  by  the  action  of  ethyl  chloroacetate,  chloroaceto- 
phenone,  chloroacetone,  and  acetyl  chloride  on  ethyl  potassiomalonate 
and  its  ethyl,  benzyl,  and  i-amyl  derivatives.  The  liquid  and 
suspended  organosols  are  more  stable  than  those  of  sodium  chloride, 
and  contain,  as  a  rule,  a  higher  percentage  of  the  salt ;  thus  solid 
potassium  chloride  organosols  containing  93*6  and  96*4%  KCl  have 
been  obtained.  On  drying,  however,  the  organosols  pass  quickly  into 
solid  irreversible  gels.  The  intermediate  colloidal  solution,  which  is 
seemingly  a  homogeneous  liquid,  gives,  on  filtration  through  paper,  the 
liquid  gel,  the  solvent  being  separated.  This  liquid  gel  is  converted 
by  light  petroleum  into  a  solid  reversible  gel,  this  being  re-converted 
into  the  liquid  form  by  benzene,  which  gradually  passes  on  keeping 
into  the  irreversible  form.  Increase  in  the  molecular  weight  of  the 
malonate  does  not  give  any  increase  in  stability  of  the  colloidal 
potassium  chloride.  There  are,  therefore,  five  forms  of  these 
adsorption  compounds  of  colloidal  potassium  chloride  :  a  solid  and 
liquid  organosol,  a  liquid  gel,  and  two  solid  gels,  one  of  which  is 
reversible.  The  importance  of  solvents  free  from  water  in  this  work  is 
emphasised.  W.  R. 

Colloidal  Potassium  Bromide  and  Iodide.  Carl  Paal  and 
Kurt  Zahn  {Ber.,  1909,  42,  291 — 300.  Compare  preceding  abstract). — 
Adsorption  compounds  of  colloidal  potassium  bromide  are  obtained  by 
the  action  of  ethyl  bromoacetate,  bromoacetophenone,  bromoacetone, 
and  acetyl  bromide  on  ethyl  potassiomalonate  and  its  ethyl  and 
benzyl  derivatives  in  benzene,  xylene,  or  ether  solutions.  The  potassium 
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bromide  organosol  cannot  be  obtained  from  the  condensation  of  ethyl 
bromoacetate  and  ethyl  potassiomalonate,  the  gel  being  formed,  but  it 
may  be  obtainedfrom  the  potassium  derivatives  of  ethyl  ethyl-  or  benzyl- 
malonates.  Liquid  organosols  and  gels  are  given  with  benzene, 
whereas  with  ether  the  more  stable  solid  organosol  is  obtained, 
which  often  may  be  preserved  under  ether  for  some  days.  On 
drying  the  organosols  pass  into  irreversible  gels.  The  liquid  gels  by 
transmitted  light  appear  as  cloudy  liquids  (compare  sodium  bromide, 
Abstr.,  1908,  ii,  179),  due  to  separation  of  small  quantities  of 
irreversible  gels,  probably  occasioned  by  traces  of  water.  These 
substances  are  therefore  less  stable  than  the  colloidal  potassium 
chloride  compounds. 

By  the  taction  of  ethyl  /3-iodopropionate  on  ethyl  potassiobenzyl- 
malonate  in  benzene  or  ether  solution,  there  result  a  labile  organosol 
as  well  as  the  irreversible  gel  of  potassium  iodide.  W.  R. 

Double  Salts  of  Ammoniuin  Sulphate  and  Ammonium 
Nitrate.  Frans  A.  H.  Schreinemakkrs  and  P.  H.  J.  Hoenen  {Chem. 
WeekUad,  1909,  6,  51 — 56). — From  aqueous  solutions  of  ammonium 
sulphate  and  ammonium  nitrate  at  30°,  the  two  double  salts, 
(NH4)2S04,(NH4N03)2  and  (NH4)2S04,(NH4N03)3,  have  been  isolated. 
They  are  decomposed  by  water,  but  are  stable  in  presence  of  excess  of 
ammonium  nitrate.  A.  J.  W. 

Effect  of  Water  on  the  Freezing  Point  of  Molten  CaCl2,6H20. 
J.  Livingston  R.  Morgan  (J.  Amer.  Chem.  Soc,  1909,  31,  251 — 252  ; 
Zeitsch.  anorg.  Chem.,  1909,  61,  347 — 348). — An  acknowledgment  of 
the  error  in  calculation  pointed  out  by  Cock  (this  vol.,  ii,  18)  in 
Morgan  and  Benson's  paper  on  molten  hydrated  salts  as  solvents  for 
the  freezing-point  method  (Abstr.,  1907,  ii,  747).  E.  G. 

Rapid  Preparation  of  Calcium  Phosphide  for  the  Evolution 
of  Hydrogen  Phosphide.  CAMiLLEMATiGNONandR.  TRANNOY(Com;7i. 
rend.,  1909,  148,  167 — 170). — Hydrogen  phosphide,  usually  prepared 
by  the  action  of  dilute  acid  on  aluminium  phosphide,  may  also  be 
prepared  from  calcium  phosphide.  Calcium  phosphate,  the  source  of  all 
phosphorus  compounds,  is  intimately  mixed  with  the  correct  amount 
of  aluminium  powder  and  ignited.  A  mixture  of  calcium  phosphide, 
aluminium  oxide,  and  a  trace  of  calcium  results,  which  readily  yields 
hydrogen  phosphide  with  acidified  water.  The  gas  is  not  spontaneously 
inflammable,  and  its  only  impurity  is  a  small  proportion  of  hydrogen. 

A  small  acetylene  generator  may  be  employed,  or  the  powdered 
phosphide  may  be  placed  in  a  flask  with  water,  and  dilute  hydrochloric 
acid  run  in  from  a  dropping  funnel.  R.  J.  C. 

Double  Fluorides  and  Chlorides  of  Univalent  Thallium. 
Fritz  Ephraim  and  Paul  Bakteczko  {Zeitsch.  anorg.  Chem.,  1909, 
61,  238 — 257). — Thallous  fluoride  is  best  prepared  by  dissolving 
thallium  in  dilute  sulphuric  acid,  removing  lead  as  sulphide,  precipitat- 
ing thallous  sulphide  from  ^Ik^liije  solution,  *pd  dissolving  in  hjdro- 
jauoric  acid. 


I 
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Ferric  thallous  Jlvmide,  3TlF,2FeF3,  prepared  by  evaporating  a 
solution  of  ferric  and  thallous  fluorides,  the  former  being  in  excess, 
separates  in  bright  pink  crystals. 

Chromic  thallous  fluoride,  3TlF,2CrF3,  prepared  in  similar  manner, 
forms  a  green,  crystalline  powder.  The  aluminium  compound, 
3T1F,2A1F3,  forms  white  crystals.  All  these  salts  are  decomposed 
only  slowly  by  sodium  carbonate,  especially  the  aluminium  compound, 
indicating  the  presence  of  complex  ions. 

An  aqueous  solution  of  thallous  and  lead  chlorides  deposits  only  the 
original  mixture  of  salts  on  evaporation.  In  hydrochloric  acid  solu- 
tion, thcdlous  lead  chloride,  TlCl.PbClj,  is  formed,  and  crystallises  in 
six-sided,  elongated  leaflets. 

Thallous  chloride  dissolves  in  molten  antimony  trichloride,  and  on 
the  addition  of  concentrated  hydrochloric  acid,  the  double  salt, 

STlCI.SbClg, 
is  precipitated  in  light  yellow,  lustrous  scales.  When  antimony 
pentachloride  is  used  in  the  same  way,  it  rapidly  loses  chlorine,  and  a 
double  salt  of  thallous  chloride  and  antimony  tetrachloride  is  obtained 
as  a  dark  violet  solid,  TlCl.SbCl^,  the  yellow  compound  first  formed, 
which  is  probably  TlCl,SbCl5,  being  unstable,  and  blackening  in  the 
air.  By  passing  chlorine  into  a  solution  of  thallous  chloride  in 
antimony  trichloride,  a  black,  felted  mass  is  obtained,  containing 
quadrivalent  antimony,  and  probably  having  the  formula 

TlClg,2TlCl,2SbCl4, 
part  of  the  thallium  being  oxidised  to  the  thallic  state. 

Thallous  bismuth  chloinde,  STlCljBiClg,  prepared  in  hydrochloric  acid 
solution,  forms  large,  very  thin,  colourless  plates,  rapidly  breaking  up 
into  opaque,  white  scales.  When  a  less  excess  of  bismuth  chloride  is 
employed,  a  second  compound,  6TlCl,BiCl3,  is  obtained,  resembling 
the  first  in  appearance. 

Thallium  is  best  estimated  as  iodide,  a  slight  excess  of  potassium 
iodide  being  added  at  50 — 60°.  After  twelve  Jiours,  the  precipitate  is 
collected  on  a  Gooch  filter,  using  only  very  gentle  suction,  and  washed 
with  pure  water.  C.  H.  D. 

Burning  of  Admixtures  on  Refining  Copper  in  a  Rever- 
beratory  Furnace.  V.  Vanjukoff  {J.  Buss.  Fhys.  Chem.  Soc, 
1908,  40, 1649 — 1675). — After  discussing  the  literature  of  the  purifica- 
tion of  copper  by  the  so-called  Swansea  or  dry  refining  process,  the 
author  gives  the  results  of  his  own  investigations  in  this  direction. 

Before  the  copper  is  melted  in  the  reverberatory  furnace,  its 
temperature  apparently  falls,  wjiilst  during  boiling  the  temperature 
rises,  the  exothermic  reaction:  2Cu20-f-Cu2S  =  6Cu-|-S02  + 39  Cal. 
then  taking  place.  The  end  attained  by  the  second  refining  is  the 
removal  of  arsenic  and  antimony ;  the  fact  that  only  a  slight  amount 
of  arsenic  is  burnt  away  during  the  first  refining  is  explained  by  the 
layer  of  slag  and  sulphur  compounds  covering  the  copper,  this  layer 
preventing  oxidation.  Up  to  the  end  of  the  oxidation  period,  sulphur 
exists  in  the  copper  in  the  forms  of  cupi-ous  sulphide  and  sulphur  di- 
oxide. The  course  of  the  refining  was  followed  by  analysing  the  gases 
evolved.  T.  H.  P. 
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A.ncient  Copper  Objects  from  Transcaucasia.  Wladimir 
A.  iiKiNT>ER  {Hull.  Acad.  Sci.  St.  Petersburg,  1909,  1,  75— 78).— The 
specimens  investigated  were  covered  with  a  greenish-red  layer,  which 
in  one  case  reached  a  depth  of  2  mm.  Three  specimens  were  analysed, 
with  the  following  results:  (1)  Copper  =  94-75%,  iron  =  0-37%, 
sulphur  =  0-39%.  (2)  Copper  =  96-80%,  sulphur  =  0-13%.  (3) 
Copper  =  97-01%,  antimony  =  0-05%,  iron  =  0-45%.  The  remainder 
in  each  case  consisting  of  silicon,  carbon  dioxide,  and  oxygen  in  the 
adhering  slag. 

The  super  ficial  layer  of  the  first  specimen  consists  of  malachite  mixed 
with  a  small  quantity  of  silica.  Z.  K.. 

Solid  Solutions  in  the  Dissociation  of  Cupric  Oxide.  Lothar 
WoHLER  and  W.  Frey  {Zeitsch.  Elektrochem.,  1909,  15,  34—38. 
Compare  Abstr.,  1907,  ii,  33). — Metallic  copper  is  not  formed  in  the 
dissociation  of  cupric  oxide ;  cuprous  oxide  has,  therefore,  a  lower 
dissociation  pressure  than  cupric  oxide.  The  fi.rst  small  quantities  of 
cuprous  oxide  formed  by  the  dissociation  of  cupric  oxide  diminished 
the  pressure  at  which  oxygen  is  in  equilibrium  with  the  mixture  of 
oxides  in  a  very  marked  way.  If  the  oxide  is  not  heated  for  very 
long,  the  same  equilibrium  pressure  is  attained,  at  a  given  temperature 
and  for  a  given  composition,  whether  oxygen  has  been  removed  from 
a  higher  oxide  or  caused  to  combine  with  a  lower  one.  Very  pro- 
longed heating,  however,  somewhat  diminishes  the  pressure.  This  is 
probably  due,  in  part  at  least,  to  false  equilibrium,  resulting  from  the 
very  slow  rate  of  solution  of  cuprous  and  cupric  oxide  in  each  other. 

T.  E. 

Phase  Equilibrium  of  the  Red  Cupri-ferrous  Sulphates. 
Arthur  J.  Allmand  {Zeitsch.  anorg.  Ghem.,  1909,  61,  202 — 237). — 
The  red  or  yellow  salts  obtained  by  Etard  (Abstr.,  1879,  104)  and  by 
Scott  (Trans.,  1897,  71,  564)  by  the  action  of  sulphuric  acid  on  a 
concentrated  mixed  solution  of  cupric  and  ferrous  sulphates  correspond 
in  composition  with  solid  solutions  of  the  general  formula 

(Cu,Fe)S04,H20. 
This  does  not  account  for  the  colour,  EeSO^jHgO  being  white,  and 
CuSO^.HgO,  pale   blue.     The  possibility  that  cuprous-ferric  salts  may 
also  be  present    is  not  to  be  tested  analytically,  on  account  of  the 
reactions  taking  place  when  the  salts  are  dissolved  in  water. 

In  the  study  of  the  phase  equilibrium,  60  c.c.  of  a  0-8  molar  solution 
of  cupric  and  ferrous  sulphates  were  taken,  and  75  c.c.  of  concentrated 
sulphuric  acid  added,  in  an  atmo.sphere  of  carbon  dioxide.  The 
mixture  was  then  shaken  for  three  weeks  in  a  thermostat  at  25°,  and 
the  liquid  and  solid  phases  analysed  separately,  the  solid  being  previ- 
ously washed,  first  with  sulphuric  acid  of  the  same  concentration  as 
the  mother  liquor,  and  then  with  alcohol. 

The  brown  colour  of  the  mixed  salts  increases  in  depth  from  both 
ends  of  the  series,  reaching  a  maximum  in  the  crystals  containing 
18%  Fe  and  1 6%  Cu.  All  the  crystals  are  microscopically  homogeneous. 
When  heated  gently  in  a  test-tube,  their  reddish-brown  colour  becomes 
chocolate-brown,  and  finally  mauve,  the  original  colour  being  restored 
on  exposure  to  air. 
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Only  a  very  small  quantity  of  ferric  iron  is  present,  and  is  to  be 
regarded  partly  as  an  impurity,  being  formed  by  the  reaction  Cu" + 
Fe"  — >-  Cu*  +  Fe***.  The  quantity  of  SO^  is  always  somewhat 
deficient,  the  salts  being  slightly  basic  in  spite  of  the  acidity  of  the 
solution.  This  basicity  is  probably  due  to  hydrolysis  of  the  ferric 
salt. 

The  curves  expressing  the  relation  of  the  liquid  and  solid  phases 
present  certain  peculiarities,  the  origin  of  which  is  not  fully  explained. 
It  appears  that  cupric  sulphate  dissolves  in  solid  ferrous  sulphate  in 
the  form  of  normal  molecules  up  to  about  75%.  Beyond  this  limit, 
polymerisation  occurs. 

The  red  colour  is  not  due  to  ferric  salts  or  to  cuprous  oxide.  A 
suggestion  is  made  that  the  cause  of  the  colour  may  be  an  oscillation 
of  electrons,  due  to  the  presence  of  metals  in  different  stages  of  oxida- 
tion, as  in  Baly's  explanation  of  the  colour  of  organic  compounds,  since 
ferric  ferrocyanide  and  ferrous  ferricyanide,  in  which  similar  conditions 
occur,  are  also  coloured.  C.  H.  D. 

Preparation  of  Metallic  Aluminium  from  AJuminium 
Silicate.  Max  Moldenhauee  {Metallurgie,  1909,  6,  14 — 19). — 
Aluminium  silicate  may  be  freed  from  silicon  by  reducing  with  carbon 
in  the  presence  of  ferric  oxide,  when  iron  silicide  is  formed.  In 
practice,  the  dry  clay,  having  the  formula  Al203,'2Si02,  is  fused 
in  an  electric  furnace  with  ferrosilicon  (10%  Si),  the  products  being 
alumina,  containing  13*4%  SiOj,  and  an  iron  silicide,  containing 
49%  Si.  The  alumina  is  then  fused  in  a  separate  furnace  with 
hsematite  and  carbon,  the  products  being  practically  pure  alumina  and 
10%  ferro-silicon.  The  alumina  is  freed  from  mechanically  admixed 
ferro-silicon  by  grinding  and  extracting  with  a  magnet,  and  is 
electrolysed  in  solution  in  cryolite. 

The  freezing-point  curve  of  mixtures  of  cryolite  and  alumina  shows 
a  rapid  fall  from  the  freezing  point  of  cryolite  (975°)  to  a  eutectic 
point  at  880°  and  20%  AI3O3.  C.  H.  D. 

The  Apparent  Retardation  of  Fusion  of  Aluminium. 
Oamille  Matignon  {Bull.  Soc.  chim.,  1909,  [iv],  5,  91— 92).— With 
reference  to  von  Bolton's  observation  that  aluminium  wire  may 
be  heated  above  its  melting  point  without  losing  its  shape  {Zeitsch. 
Elektroc/iem.,  1908,  14,  766),  the  author  points  out  that  he  has 
recoi'ded  this  fact  already  {Moii.  Sci.,  1900,  [iv],  14,  357),  and 
explained  it  as  due  to  the  formation  of  a  protective  layer  of 
alumina.  T.  A.  H. 

Sodium  Alum.  Warren  R.  Smith  {J.  Amer.  Chem.  Soc,  1909, 
31,  245 — 247). — The  existence  of  sodium  alum  (Auge,  Abstr., 
1890,  1059  ;  Wadmore,  Proc,  1905,  21,  150)  has  been  confirmed, 
and  experiments  are  described  which  prove  that  it  is  a  definite 
chemical  compound  It  is  a  true  alum,  since  it  forms  mixed  and 
layer  crystals  with  other  alums.  The  foUowiag  solubility  data  are 
recorded,  which  express  the  number  of  grams  of  the  anhydrous  salt, 
Na2S04,Al2(S04)3,   contained    in    100   grams  of  a  saturated  solution. 
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At  10°,  26-9;  at  15°.  27*9;  at  20°,  29-0;  at  25°  30'1,  and  at  30°, 
31  •4.  The  quantities  of  the  crystalline  salt  contained  in  100  grams 
of  the  saturated  solution  are:  at  10°,  50-8;  at  15°,  52*7;  at  20°, 
54-8  ;  at  25°,  56-9,  and  at  30°,  59-4.  E.  G. 

The  Constitution  of  Blast-Furnace  Slags.  M.  Theusner 
(Metallurgie,  1908,  5,  657 — 667). — Finely-powdered  slags  (!ontaining 
25-- 31%  SiOa,  14—18%  AI2O3,  and  43—51%  CaO,  were  extracted  with 
various  solvents,  the  composition  of  the  solution  and  of  the  residue 
being  determined  in  each  case  by  analysis.  Citric  acid,  ammonium 
citrate,  and  ammonium  chloride  were  used  as  solvents.  The  basicity 
of  the  slags  depends  on  the  ratio  of  lime  to  silica,  and  is  practically 
independent  of  the  proportion  of  alumina. 

From  the  more  basic  slags,  solvents  at  first  extract  lime,  the  ratio 
of  alumina  to  silica  in  the  residue  remaining  constant,  whilst  less 
basic  slags  are  less  attacked,  and  the  residue  contains  more  lime  than 
the  residue  from  the  originally  more  basic  specimens. 

Acid  slags  are  found,  microscopically,  to  contain  much  melilite,  which 
is  absent  from  the  basic  slags.  An  artificial  melilite  behaves  towards 
solvents  in  exactly  the  same  manner  as  an  acid  slag.  Artificial 
mixtures  in  difiPerent  proportions  show  that  the  attack  by  solvents 
is  greatest  when  the  ratio  of  silica  to  alumina  is  highest. 

Water  attacks  the  slags  much  less  readily  than  salt  solutions. 
The  lime  is  chiefly  dissolved,  small  quantities  of  silica  and  alumina 
being  also  taken  up  in  a  colloidal  form.  C.  H.  D. 

Magnetieable  Manganese  Alloys.  X.  Manganese- 
Aluminium-Copper.  Friedrich  Heusler  and  Franz  Richarz 
(Zeitsch.  anorg.  Chem.,  1909,  61,  265— 279).— Forged  alloys 
containing  20%  or  less  manganese,  and  6%  or  more  aluminium, 
the  remainder  being  copper,  are  entirely  non-magnetic  when  quenched 
from  a  red  heat  in  water  or  mercury,  but  after  heating  for  several 
hours  in  boiling  xylene,  a  maximum  degree  of  magnetisability  is 
reached,  and  the  alloy  is  found  to  be  free  from  hysteresis.  The  same 
alloys,  slowly  cooled,  show  hysteresis,  which  is  the  greater  the  slower 
the  cooling  through  the  critical  range.  The  magnetic  susceptibility 
decreases  rapidly  with  increase  in  the  proportion  of  aluminium. 

The  variation  of  magnetic  properties  with  composition  is  expressed 
on  a  diagram  with  triangular  co-ordinates.  The  conclusion  is  drawn 
that  the  maximum  susceptibility  is  obtained  when  the  alloys  have  the 
composition  AlMg,  in  which  M  represents  manganese  and  copper, 
which  replace  one  another  isomorphously  in  the  compound.  In  this 
isomorphous  series,  the  magnetic  susceptibility  increases  with  increas- 
ing manganese,  and  a  maximum  should  be  reached  by  the  compound 
AlMuo,  which  is  to  be  examined  for  its  magnetic  properties. 

C.  H.  D. 

The  Production  of  Malleable  Cast-iron.  Fedkrico  Giolitti, 
F.  Carnevali,  and  G.  Giierardi  (AUi  Ji.  Accad.  Lined,  1908,  [v],  17, 
ii,  748—754.  Compare  Wust,  Abstr.,  1908,  ii,  287).— The  pearlitic 
zone  observed  byWiist  is  also  observed  in  mild  steel (005%C)  exposed 
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to  pure  methane  at  1100°,  under  which  conditions  carbon  is  freely 
deposited.  The  carbon  varies  in  the  first  place  regularly  with  the 
depth,  increasing  from  the  outside  inwards,  but,  in  cooling,  segregation 
takes  place,  the  ferrite  crystals  at  the  surface,  and  the  cementite 
crystals  lower  down,  growing  at  the  expense  of  the  intermediate  zone. 
It  is  shown  microscopically  that  the  process  of  decarburisation 
depends  much  more  on  the  action  of  gases  than  on  the  diffusion 
of  solid  carbon.  ^  C.  H.  D. 

The  Structure  of  Hardened  Steel.  W.  J.  Kurbatoff  [and,  in 
part,  M.  M.  Matweieff]  {Metallurgie,  1908,  5,  721 — 728). — Austenite 
is  best  prepared  by  quenching  steel  containing  1"8 — 2"2%  of  carbon 
from  1250°  in  mercury  at  130°.  No  change  is  produced  by  heating 
such  steel  containing  austenite  at  65 — 85°  for  several  months.  At 
118°  recrystallisation  is  visible  in  a  few  days.  At  180°  austenite 
changes  to  troostite,  this  transformation  reaching  a  maximum  at 
245°. 

The  reaction  austenite  ^  troostite  proceeds  from  right  to  left 
at  110 — 150°,  from  left  to  right  above  150°,  and  again  from  right  to 
left  above  1000°.  Austenite  is  regarded  as  a  lower  carbide  of  iron, 
the  composition  of  which  approaches  the  formula  Fe^C.  Troostite 
and  sorbite  appear  to  be  solutions  of  carbon  in  /3-  and  a-iron 
respectively.  C.  H.  D. 

Influence  of  Manganese  on  the  System  Iron-Carbon. 
Friedrich  Wt)8T  i Metallurgie,  1909,  6,  3 — 14). — Manganese  readily 
vaporises  and  attacks  the  platinum  of  an  electric  furnace.  A 
magnesite  crucible  is  therefore  placed  inside  a  vertical  iron  tube, 
through  which  a  current  of  nitrogen  is  passed.  The  iron  tube  is 
coated  externally  with  asbestos  and  kaolin,  and  is  surrounded  by  the 
heating  tube  of  the  resistance  furnace. 

The  addition  of  manganese  up  to  13%  lowers  the  freezing  point  of 
iron  saturated  with  carbon.  Further  additions  raise  the  freezing  point, 
which  is  at  1250°  in  an  alloy  containing  80%  of  manganese.  The 
temperature  at  which  the  eutectoid,  pearlite,  is  formed  is  rapidly 
lowered  by  the  addition  of  manganese,  becoming  580°  at  5%  Mn,  and 
disappearing  at  higher  concentrations.  The  difference  between  the 
transition  points  on  heating  and  on  cooling  is  also  increased. 

Microscopically,  the  increase  in  the  proportion  of  manganese  is 
shown  by  the  disappearance  of  graphite  and  the  increase  of  cementite. 
The  plates  of  cementite  also  increase  in  size,  and  the  eutectic  dis- 
appears, its  place  being  taken  by  a  solid  solution  of  carbon  in  iron  and 
manganese. 

The  iron-graphite  eutectic  point  is  displaced  by  manganese,  being  at 
4*05%  C  for  an  alloy  containing  50%  Mn.  Manganese  thus  enters  into 
both  series  of  solid  solutions,  that  rich  in  iron  and  that  rich  in  carbon. 

C.  H.  D 

Metallic  Hydroxides.  Hermann  Waldemar  Fischer  {Habilitations- 
schrift,  Breslau,  1907). — The  red  colloidal  hydroxide  at  first  obtained 
by  the  hydrolysis  of  ferric  chloride  solutions  is  converted  by  the  hydro- 
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chloric  acid  also  formed  into  a  yellow  modification,  insoluble  in  hydro- 
chloric acid.  Fresh  suspensions  of  this  modification  show  a  greea  fluor- 
escence. Neutralisation  of  a  part  of  the  acid  hinders  the  formation  of 
the  yellow  colloid.  At  150 — 170°  in  a  sealed  tube,  in  concentrated 
solution,  a  violet-black,  dense  colloid  is  also  formed,  distinct  layers  of 
the  yellow  and  black  modifications  being  found  together.  The  black 
colloid  contains  only  1"5 — 3%  of  water.  Similar  results  are  obtained 
with  hydrolysable  salts  of  other  metals  at  210°. 

A  study  of  the  dehydration  of  the  mineral  ferric  hydroxides  leads 
to  the  conclusion  that  limonite  and  xanthosiderite  are  only  colloidal 
goethite  containing  various  quantities  of  adsorbed  water.  Xantho- 
siderite is  thought  to  be  identical  with  the  yellow  colloid  described 
above.  Goethite  is  a  definite  compound,  whilst  the  existence  of 
hydrohsematite  is  doubtful. 

When  sodium  hydroxide  is  added  to  a  solution  of  chromic  chloride, 
the  precipitate  formed  soon  re-dissolves,  and  a  further  addition  of 
alkali  is  necessary  to  produce  a  precipitate.  This  process  may  be 
repeated  several  times.  A  method  is  also  described  of  determining, 
by  observations  of  the  conductivity  of  such  solutions,  whether  basic 
chlorides  are  formed.  Barium  hydroxide  is  used  as  the  base,  being 
added  to  solutions  of  metallic  chlorides  (0*liV  chlorine)  at  0°.  The 
existence  of  the  compounds  Fe2Cl5'OH  and  Fe2Cl(OH)5  is  clearly  shown 
by  the  curves,  as  is  that  of  Al2Cl(OH)5,  Cr^Clg-OH,  and  Cr2Cl4(OH)2. 

C.  H.  D. 

Resistance  of  Ferrous  Solutions  to  Oxidation  by  the  Air. 
T.  Warynski  (Ann.  Chim.  anal.,  1909,  14,  45 — 47). — Experiments 
showing  that  solutions  of  ferrous  sulphate  in  presence  of  free  sulphuric 
acid  are  very  stable  in  contact  with  the  air.  Addition  of  strong 
hydrochloric  acid  renders  them  more  liable  to  oxidation.  Traces  of 
certain  substances,  such  as  cupric  chloride,  platinic  chloride,  and 
palladium  nitrate,  greatly  favour  the  oxidation  process.        L.  de  K. 

Absorption  of  Hydrogen  by  Metallic  Nickel.  Adolf  Sikverts 
and  JoH.  Hagenacker  {Ber.,  1909,  49,  338—347). — The  authors  are 
unable  to  account  for  the  discrepancy  between  Sieverts'  work  (Abstr., 
1907,  ii,  741)  and  Mayer  and  Altmayer's  (Abstr.,  1908,  ii,  950)  as  to 
the  amount  of  hydrogen  absorbed  by  nickel  at  360°  and  560°.  They 
have  repeated  and  confirmed  Sieverts'  experiments,  using  about 
3  grams,  16  "5  grams,  and  27  grams  of  nickel ;  Mayer  and  Altmayer's 
contention  that  equilibrium  was  not  attained  in  Sieverts'  experiments, 
owing  to  the  large  quantity  of  nickel  used,  is  thus  disproved. 

Henry's  law  does  not  hold  for  hydrogen  and  nickel  at  822°  and  923°, 
the  amount  of  hydrogen  absorbed  being  more  nearly  proportional  to 
the  square  root  of  the  pressure.  C.  S. 

Alloys  of  Cobalt  and  Bismuth.  F.  Ducelliez  {Bull.Soc.  chim., 
1909,  [iv],  6,  61 — 62). — The  author  has  attempted  to  obtain  alloys  of 
cobalt  and  bismuth  by  heating  mixtures  of  the  powdered  elements  to 
various  temperatures  in  an  atmosphere  of  hydrogen.  No  development 
of  heat  is  observed,  and  malleable  products  are  obtained  in  which  the 
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cobalt  retains  its  magnetic  properties  and  from  which  the  bismuth  can 
be  distilled.  R.  J.  C. 

Solubility  of  Chromic  Oxide.  Milorad  Z.  Jovitschitsch 
{Monatsh.,  1 909,  30,  47 — 50). — The  author  finds  that  the  statement  that 
strongly  ignited  chromic  oxide  is  insoluble  in  acids  is  incorrect.  In 
two  experiments,  2*85  grams  and  ()*815  gram  of  chromic  oxide, 
after  ignition  first  by  means  of  a  Bunsen  Hame,  and  subsequently 
for  ten  to  fifteen  minutes  by  a  blowpipe  flame,  dissolved  in  con- 
centrated nitric  acid  to  the  extents  of  2*585  grams  and  0772  gram 
respectively ;  the  residue  in  each  case  proved  highly  resistant  to  the 
action  of  the  acid  and  only  dissolved  in  traces. 

Evaporation  of  the  acid  solution  until  nearly  all  odour  of  nitric 
acid  has  disappeared  yields  a  dark  brown  mass,  the  absolute  alcoholic 
solution  of  which  gives  on  evaporation  a  green,  crystalline  crust 
rocrystallisable  from  hot  water.  On  analysis,  this  crust  is  found  to  be 
a  neutral  chromic  nitrate,  Cr2(ON0.2)3,  which  is  stable  towards  light  and 
takes  up  moisture  (maximum,  SHjO)  from  the  air,  becoming  a  darker 
green.  T.  H.  P. 

Thorium.  H.  Karstens  (Zeitsch.  Elektrochem.,  1909,  15,  33—34). 
— In  reply  to  Meyer's  criticism  (this  vol.,  ii,  53)  the  author  gives  further 
details  of  the  chemical  part  of  the  work  described  by  Bolton  (this 
vol.,  ii,  53).  The  thorium  chloride  used  was  a  pure  white,  crystalline 
substance,  whicli  dissolves  completely  in  water  and  contains  thorium 
and  chlorine  in  the  ratio  required  by  the  formula  ThCl^.  If  the 
temperature  is  allowed  to  rise  too  high,  a  yellow,  non-crystalline 
product  is  obtained  which  contains  oxygen.  When  the  metal  is 
shaken  with  5%  hydrochloric  acid,  85%  of  it  dissolves,  but  only  10% 
is  present  in  the  solution  in  the  foim  of  the  complex  acid.  Comparison 
of  the  acid  with  meta-thorium  chloride  showed  their  properties  to  be 
different.  T.  E. 

The  Newly  Discovered  Element  of  the  Tin  Group.  Anton 
Skrabal  and  Paul  Artmann  {Chevi.  Zeit,  1909,  33,  143). — The 
metal  of  the  tin  group,  obtained  by  Evans  (Trans.,  1908,  93,  660) 
from  thorianite,  and  by  Ogawa  (Abstr.,  1908,  ii,  953),  from 
molybdenite,  closely  resembles  molybdenum  in  its  reactions.  A  metal 
resembling  molybdenum,  but  differing  from  it  in  some  reactions,  was 
observed  in  certain  specimens  of  iron  and  steel  in  1897  (Boucher, 
Abstr.,  1898,  ii,  73;  Ruddock,  C hem.  News,  1897,  76,  118;  Jones, 
ibid.,  171). 

The  authors  have  obtained  from  a  ferro- vanadium  a  small  quantity 
of  a  sulphide  resembling  that  of  molybdenum  in  its  reactions,  but  failing 
to  give  the  characteristic  blue  coloration  when  dissolved  in  nitric  acid 
and  evaporated  with  sulphuric  acid.  This  metal  may  be  identical 
with  the  new  metal  from  thorianite.  C.  H.  D. 

Tetragenic  Double  Salts  of  Antimony  Fluoride  and  their 
Applicability  as  Mordants.  Arthur  Rosenheim  and  Herbert 
Grunbaum  {Zeitsch.  anorg.  Chem.,  1909,  61,  187— 201).— Tetragenic 
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double  salts  are  those  containing  four  different  elements  or  radicles, 
exclusive  of  water  of  crystallisation  (Meyerhoffer,  Abstr.,  1903,  ii, 
292).  Salts  containing  antimony  fluoride  as  a  component  find  application 
as  mordants. 

Antimony  trifluoride,  prepared  from  antimony  trioxide  and  hydro- 
fluoric acid,  is  best  stored  in  vessels  of  white  celluloid.  Three  hundred 
and  eighty-five  grams  dissolve  in  100  grams  of  water  at  0°,  and  564 
grams  in  100  at  30°.  There  is  no  appreciable  hydrolysis  below  30°. 
The  solubility  is  increased  by  the  addition  of  alkali  salts,  but  very 
unequally,  potassium  sulphate  having  only  a  small  effect,  whilst 
potassium  chloride,  oxalate  or  tartrate  increases  the  solubility  greatly. 
When  the  quantity  of  alkali  salt  exceeds  a  certain  limit,  the  tetragenic 
double  salt  separates. 

More  dilute  solutions  have  been  investigated  by  means  of  their 
conductivity.  The  conductivity  of  the  mixed  solution  is  compared 
with  the  sum  of  the  conductivities  of  antimony  fluoride  and  of  the 
alkali  salt  at  0°.  The  solutions  containing  potassium  nitrate,  sulphate, 
and  hydrogen  oxalate  do  not  give  any  evidence  of  the  presence  of 
complex  ions,  whilst  solutions  containing  normal  potassium  oxalate  and 
tartrate,  ammonium  oxalate,  and  potassium  antimony  tartrate  indicate 
considerable  formation  of  complex  ions,  even  in  dilute  solution.  The 
two  classes  of  salts  are  very  sharply  distinguished  by  plotting  curves, 
of  which  the  ordinates  are  ^^(SbFg  4-  X)  -  X^SbFj,  and  the  abscissae,  Jv. 
Only  those  salts  the  complex  ions  of  which  persist  in  dilute  solutions 
are  of  use  as  mordants. 

Several  of  the  double  salts  have  been  isolated  in  the  crystalline  solid 
state.  Potassium  nitrate  forms  the  salt,  3KN03,SbF3  ;  ammonium 
oxalate  forms  large,  transparent  crystals  of  4(NH4).2C204,3SbF3  ;  sodium 
oxalate  forms  2Na2C204,3SbF3,  crystallising  unchanged  from  water ; 
potassium  antimony  oxalate  forms  the  stable  salt, 

K3SbO(C,,04)2.SbF3,8H20. 
Mercuric    chloride  and    cyanide,    like    antimony    fluoride,    have    the 
power  of   forming  tetragenic  double  salts,  and  all  of  these  are  very 
weak  electrolytes,  having  also  the  power  of  forming  complex  ions. 

C.  H.  D. 

Some  New  Fluorides.  Otto  Ruff,  Julian  Zedner,  Emil  Schiller, 
and  Alfred  Heinzelmann  {£er.,  1909,  42,  492 — 497). — Columbium 
pentafiuoride,  CbFg,  was  prepared  by  the  action  of  fluorine  on  columbium 
containing  about  6%  of  aluminium.  The  roughly-powdered  metal  con- 
tained in  a  boat  was  placed  in  a  platinum  tube  25  cm.  long  and  l"2cm. 
diameter,  the  middle  portion  of  which  is  insertedi  n  an  asbestos  box  ; 
the  constricted  end  of  the  tube  is  cooled  by  a  lead  worm,  and  connected 
to  a  receiver,  from  which  moisture  is  carefully  excluded.  The  fluorine 
when  passed  over  the  merely  warmed  columbium  at  once  combined, 
and  the  reaction  was  finished  when  the  tube  began  to  cool.  The  box 
was  next  heated  at  250°,  when  the  pentafiuoride  distilled  into  the 
cooled  portion  of  the  tube,  the  aluminium  fluoride  remaining  behind. 
On  re-distillation  in  a  vacuum  at  110°,  it  is  obtained  as  colourless, 
strongly  refractive,  monoclinic  prisms,  m.  p.  72 — 73°  (corr.)  and  b.  p. 
236°/760  mm.  (corr.).     It  is  very  hygroscopic  and  dissolves  in  water, 
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from  whk^h  .odium  hydroxide  and  ammonia  precipitate  col„mbic  acid  ; 

Tantalum  pmtofiuoride,  TaF,.  Dreoared  in  »  oirr,;i 
purified  by  distilktion   in  a   va^uuTat  90     100°    f       ""^"f ''  T""^ 
strongly  refractive  prists,  a.,  p.  ^7^^lT~lt '^  ^^^^^^'nti 
mm   (corr.).     It  it  very  hygroscopic,  dissolving  in  wa^eV   from  which 

atta  Ls"f]'"'"r"iP""P^'"'^  '^"^^^'«  -^^^  containing' fluorTne      It 
^^1,%:'''^''   ''   ^^'^--^   temperatures,  quicfly  atTgheJ! 

J''C;lZ^''^^^^^^^^  very  vigorous  one. 

oxygenated    substance  ^and      he    hextfluoridrt  "^'^  n    "^'^  ^^'"^ 
t^mmwm  liexaiiuoridp    TT?     ;»  i     ^^^•^•'^"^"'ie    in   small   quantities. 

cooled  in  a/'^^oZSaS'     o^dl  Ku™'  'rter'thr^"'""'^ 

fuming,  monoclinio  Drisms    wt,  .h  H         !  ™',  K'I''*""'*:.  colourless, 
ordinary  temperrture'"™:;  Sistd"lsT„re   'it  ""''"''  f  ">^ 

aqueous  soTutL   doe,  no/ d      l"       "''  "'•"'""'  oxyfluoride.     Us 
aLonia  forra"mri„ruri:rd?ruS:."  ^'■"^"^^''eilV-'' 


W.  R. 


i^  not  appreciably'lo^ered  by  th7akln  JfTSu'^'VtT''"'"'-''' 
point  curve  rises  tn  «  r«...;  ^'^'^*"'»  "i  piatinum.  Ihe  freezmg- 
r  vuivc   rises   to   a   maximum   at    1226°  and    ii.-7o/  Ui.  * 

.spending  with  the  compound  PtSb  A  «o«  ^  44  7%  Pt,  corre- 
PtSb,  is  formed  at  1045°  The  curv«  fht  Tu^.  compound,  probably 
685°  and  77%  Pt.  and  rises  to  Zf  """'  *°  ^  ^"^*^*^^^  Po^^t  at 

reactions  take  place  in  th«°  1  /  fl'""^  P^''^*  °^  platinum.  Two 
transformed  into  one  richer  t  ^^'''  '*^'  '°^P°""^  ^'Sb  being 
Pt.Sb,  being  ftm^  f  om"a  Lr STn  ^iL^  '^''\  ^^^^^  ' 
eutectic  structure  disappearing  when  fLii^'''"  ^^  ^^*  '  *^« 
some  hours  at  this  teTperaturl  Th.  ^^"  ^'!  maintained  for 
blackens  when  heated  '"""P^"^^*"'^-        ^he   compound     PtSb^   readily 

C.  H.  D. 

-The  blood-red  colou,'  tTciJTu^T^'-  ^''''''^  ^^^^'  "'  105-106). 
platinum  salts  darkens  ^a?trf  by  stannous  chloride  in  solutions  of 
finally  the  solution  becomt  bl  T'  "f'-V^P^^^Y  on  warming,  and 
colour   is   extrac  ed    bv  Zt'  .^^  ^^'^^'^^   ^^^^^d-      The  red 

on  addition  of  water  a  chocola^!.  "''^'  ''^''  ''  ''^^^  ^'''-'-'  and 
platinum,   tin    and    oxvten  t'"^"°^'"  precipitate  forms,  consisting  of 

precipitated.  the'^ubsTaSs "ollbir^f  SZ^T  J'^^''  '^"^^^^^ 
becomes  almost  insoluble   on    Til  t   ^      Mrochloric  acid,  but 

parchment    paper     and    is    fh^f^"     ^'  '^°"'   ^°'    ^^^"««  ^^^^ough 
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chlmide  with  an    ethereal   solution   of    phosphorus   in    the    presence 
of  gelatin. 

When  stannous  bromide  and  platinum  tetrabromide  are  brought 
together,  there  is  a  reversible  equilibrium:  2SnBr2  +  PtBr4  :^ 
Pt  +  2SnBr4,  which  is "  displaced  towards  the  left  by  raising  the 
temperature.  G.  S. 


1 


Mineralogical    Chemistry. 


Optical  Investigation  of  Sakhalin  Naphtha.  Michael  A. 
Rakusin  {J.  Russ.  Phys.  Chem.  Soc,  1908,  40,  1735—1746.  Compare 
Abstr.,  1907,  ii,  882,  883). — The  author  has  carried  out  an  optical 
investigation  of  the  various  fractions  of  Sakhalin  naphtha,  from  the 
results  of  which  conclusions  are  drawn  as  to  the  geological  age 
of  the  naphtha.  This  age  is  divided  into  two  periods:  (1)  that 
during  which  filtration  and  distillation  occurred,  and  (2)  that  of 
carbonisation.  T.  H.  P. 

New  Chromium  Mineral  from  Servia.  Milorad  Z. 
JoviTSCHiTSCH  {Monatsh.,  1909,  30,  39 — 46). — The  brooks  below  one  of 
the  branches  of  the  Kopaonik  mountains  contain  a  small-grained, 
glittering  sand,  from  which  a  magnet  removes  a  dark  dull  portion, 
leaving  light,  shining  crystals  behind.  After  purifying  from  sandy 
impurities,  these  two  constituents  were  examined  separately. 

The  shining  crystals,  D  3*1,  to  which  the  author  gives  the  name 
chromitite,  give  analytical  numbers,  which,  if  small  proportions  of 
aluminium  and  magnesium  are  neglected,  correspond  with  the  formula 
FeCrOg,  FeaCr^Og,  or  Fep^,Gr^Os. 

The  dull  crystals  resemble  magnetite,  both  in  their  appearance  and 
in  their  magnetic  properties,  but  on  separating  by  means  of  a  magnet 
placed  at  varying  distances  from  the  sand,  three  fractions  were 
obtained  containing  (1)  66-99%  Fe  and  6-01%  Or;  (2)  43—45%  Fe 
and  21-5—25%  Cr;  (3)  34—38%  Fe  and  34—36%  Cr.  Fraction  (2) 
corresponds  with  a  compound  having  the  formula  2Fe203,Cr203, 
which  the  author  regards  as  a  transition  stage  to  the  chromitite 
crystals.  T.  H.  P. 

Rosaeite,  a  New  Mineral  from  the  Mines  of  Rosas  (Sulcis, 
Sardinia).  Domenico  Lovisato  (Atti  B.  Accad.  Lincei,  1908,  [v], 
17,  ii,  723 — 728). — The  new  mineral  occurs  sparingly  in  small  veins, 
associated  with-  malachite  and  aurichalcite,  as  compact,  apparently 
fibrous,  light  green,  mammellated  masses,  D^o  4*074,  H  4-5. 

COg.  OuO.  ZnO.  PbO.  HjO.  Total. 

30-44  36-34  3357  trace  0-21  100-.'>6 

The  analysis  corresponds  approximately  with  the  formula 
2CuO,3CuC03,5ZnC03. 
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It  does  not  appear  to  be  merely  an  intimate  mixture  of  malachite  and 
smithsonite. 

A  dark  green  mineral  was  found  coating  the  rosasite,  but  in  quantity 
insufficient  for  analysis.  C.  H.  1). 

Brugnatellite,  a  New  Mineral  Species  Found  in  Val 
Malenco.  Kttoke  Artini  (Atti  It.  Accad.  Lined,  1909,  [v],  18,  i, 
3 — 6). — The  asbestos  strata  of  Val  Malenco  contain  a  mineral  which 
has  not  been  previously  described,  and  which  occurs  in  the  form  of 
flesh-red  lamina;  or  laminar  aggregates  resembling  mica  and  exhibiting 
ready  cleavage  and  slight  nacreous  lustre.  This  mineral,  to  which  the 
author  gives  the  name  BrugnatelliUt  is  a  hydrated,  ultra-basic 
carbonate  having  the  composition  : 


nsol.  in  HCl. 

H^O. 

COa. 

Fe,0,. 

MnO. 

MgO. 

Total. 

1-03 

3377 

7-78 

13-20 

1-80 

42-79 

100 -37 

Replacing  the  small  proportion  of  MnO  by  an  equivalent  amount 
of  MgO,  the  above  numbers  are  in  good  agreement  with  those  required 
by  the  formula  Mg^FeCOgoHoi  or  MgCOg,5Mg(OH),,Fe(OH)j,4H,0. 
In  its  natural  position,  Brugnatellite  is  accompanied  by  asbestos, 
aragonite,  magnesite,  artinite,  and  brucite.  T.  H.  P. 

Composition  of  Warwickite.  W.  M.  Bradley  {Aaier.  J.  Set., 
1909,  [iv],  27,  179 — 184). — Under  I  is  given  the  mean  of  two  analyses 
of  material,  D  3*342,  separated  by  means  of  heavy  liquids  from 
a  metamorphic  limestone  occurring  in  contact  with  granite  at  Amity, 
New  York.  The  mineral  has  the  form  of  minute,  slender  crystals, 
showing  the  characteristic  copper>red  reflections  on  the  cleavage 
surfaces. 


B,0,. 

TiO.. 

SiOj. 

MgO. 

FeO. 

FejO.^ 

AUO,. 

Total. 

I. 

21 -29 

24-86 

1-39 

35-71 

9-15 

4-76 

2-91 

100-07 

I. 

23-87 

27-87 

1-66 

38-63 

807 

— 

— 

100-00 

Spinel  and  magnetite  are  intimately  associated  and  intergrown  with 
the  mineral,  and  deducting  alumina  and  ferric  oxide,  together  with 
equivalent  amounts  of  magnesia  and  ferrous  oxide,  the  composition  of 
the  pure  mineral  is  recalculated  under  II.  This  corresponds  with  the 
formula  B203,TiO._„3(Mg,Fe)0  or  (Mg,Fe)3TiB.,08.  L.  J.  S. 

Diopside  and  its  Relations  to  Calcium  and  Magnesium 
Metasilicates.  Eugene  T.  Allen  and  W.  P.  White,  with  optical 
study  by  Fked.  Eugene  Wright  and  Esper  S.  Larsen  (Amer.  J.  Sci., 
1909,  [iv],  27,  1 — 47). — The  thermal  and  optical  relations  of  calcium 
metasilicate  and  of  magnesium  metasilicate  have  been  previously 
studied  (Abstr.,  1906,  ii,  683,  865),  and  the  investigation  is  now 
extended  to  mixtures  of  these.     Only  one  stable  compound, 

CaMg(Si03)2, 
was  obtained,  this  being  identical  with  diopside;  it  melts  at  1380°, 
and  has  D  3*275  ;  well-formed  crystals  were  crystallised  from  molten 
calcium  chloride.     Two  eutectics  with  melting  points  of   1348°  and 
1375°  occur;  the  former  consists  of  60%  diopside  and   40%  pseudo- 

17—2 


248  ABSTRACTS   OF   CHEMICAL   PAPERS. 

wollastonite,  and  the  latter  of  95*5%  of  mixed  crystals  (these  contain- 
ing 62-5%  diopside  and  37 '5%  MgSiOg)  and  4-5%  a-MgSiOg.  A 
method  for  the  more  accurate  determination  of  the  composition 
of  eutectic  mixtures  is  described.  Six  different  series  of  solid 
solutions  are  recognised,  only  two  of  which  contain  more  than  3  or  4% 
of  the  minor  component ;  wollastonite  may  take  up  17%  of  diopside, 
and  diopside  dissolves  60%  of  magnesium  silicate.  The  specific- 
volume  curve  consists  of  three  well-defined  branches,  the  first 
corresponding  with  mechanical  mixtures  of  pseudo-wollastonite  and 
diopside,  the  second  with  solid  solutions  of  a-MgSiOg  in  diopside,  and  the 
third  with  mixtures  of  the  saturated  mixed  crystals  and  free  j8-MgSiOg. 
There  is  a  sharp  minimum  in  the  curve  corresponding  with  diopside. 
A  new  method  is  described  for  determining  the  inversion  temperatures 
of  magnesium  silicate  and  of  the  mixed  crystals.  L.  J.  S. 

Glaucophane-rocks  from  Switzerland.  Ulrich  Grubenmann 
{Zeitsch.  Kryst.  Min.,  1909,  46,  128;  from  Festschr.  H.  Bosenbusch, 
Stuttgart,  1906). — Analysis  of  glaucophane  from  Lavintzie  in  the 
Bagne  valley,  Wallis,  gave  : 

HjO    Loss 
(at    on  igni- 
SiOg.    TiOo.  Al.Ps.  Fe^Og.   FeO.    CaO.    MgO.   KgO.  'Na.fi.  100°).  tion.  Total.  Sp.  gr. 
52-76    0-94     6-80     10-38    8-45    2*25     9-38     1:11     7-20     0-08     0-44   99  79   3-155 

corresponding  with  64Na2 AlgSi^O^^  +  64Na,Fe2Si40j2  + 
40Ca(Mg,Fe)3Si4Oi;  +  51(Mg,Fe),Si40j2. 
The  material  differs  from  other  glaucophanes  in  the  high  percentage 
of  iron,  and  approaches  crossite  in  composition.  L.  J.  S. 

Mineralogy  of  Sardinia.  Andeeine  [Plagioclase]  from 
Monte  Palmas  (between  Sassari  and  Alghero).  Federico 
MiLLOSEViCH  {Atti  R.  Accad.  Lincei,  1909,  [v],  18,  i,  22 — 24). — The 
author  gives  measurements  of  aftdesine  found  at  Monte  Palmas,  the 
numbers  being  in  good  agreement  with  von  Rath's  values  corrected 
by  Dana.  The  crystals  found  have  D  2*679,  and  are  in  nearly  all  cases 
twinned,  various  types  of  twinning  being  observed.  Analysis  gives 
the  following  numbers  : 


SiOj. 

AI2O3. 

FeaOj. 

CaO. 

NasO. 

K2O. 

Total. 

59-14 

25-74 

0-32 

7-87 

6-87 

0-61 

100-55 

The  crystallographic  and  optical  characters  are  in  accord  with  the 
acid  character  indicated  by  the  analytical  numbers,  T.  H.  P. 

Meteorite  of  St.  Christophe-la-Ohartreuee  (Vendue).  Alfred 
Lacroix  {Ghem.  Zentr.,  1909,  i,  316;  from  Bull.  Soc.  Sci.  nat.  de 
I'Ouest,  France,  1906,  [ii],  6,  81— 112).— The  stone  weighing  5396 
grams  which  fell  on  November  5,  1841,  at  St.  Christophe-la-Char- 
treuse,  near  Rocheserviere,  is  a  grey  chrondrito  with  the  following 
mineralogical  composition  :  nickel-iron,  9-57;  schreibersite  and  graph- 
ite, traces;  troilite,  69  ;  chromite,  067;  olivine  (near  hyalosiderite), 
42-83 ;  hypersthene,  28-39 ;  diopside,  346  ;  felspar,  839.  There  is 
also  present  in  small  amount  a  monoclinic  pyroxene  similar  to  rhombic 
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pyroxene  in  composition,  which  is  referred  to  as  clinohyperstheiie ;  this 
has  crystallised  out  from  the  fused  rhombic  pyroxene,  and  it  is 
identical  with  the  artificially  prepared  magnesia- pyroxene  ;  its  presence 
has  been  detected  in  several  chronditic  meteorites.  Maskelynite  and 
an  undetermined  mineral  resembling  monticellite  are  also  present. 
The  felspar  has  the  composition  (Ab,Or)jQAnj^.  The  nickel-iron 
contains :  Fe,  81  1  j  Ni,  17'8 ;  Co,  Tl ;  P,  trace.  L.  J.  S. 
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Influence  of  Oxygen  on  Athletes.  Leonard  E,  Hill  and 
Martin  Flack  {Proc.  physioL  Soc,  1909,  xxviii — xxxvi ;  J.  Physiol., 
38). — Experiments  on  athletes  designed  to  show  the  beneficial  effect 
of  oxygen  inhalation.  \V,  D.  H, 

Oxygen  Capacity.  Arthur  E.  Boycott  and  C.  G.  Douglas 
(J.  Path.  Bad.,  1909,  13,  256— 295).— The  carbon  monoxide  method 
for  determining  the  total  oxygen  capacity  and  volume  of  the  blood 
gives  satisfactory  results  in  rabbits.  Normal  rabbits  have  about  5  5 
c.c.  of  blood  and  0'7  c.c.  of  oxygen  capacity  per  100  grams  of  body- 
weight  ;  females  have  more  dilute  blood  than  males.  About  93%  of 
the  total  haemoglobin  in  rabbits  is  in  the  blood.  Experiments  are 
given  in  detail  showing  the  rate  of  regeneration  of  the  blood  after 
single  and  multiple  haemorrhages.  Apparent  anaemia  after  haemorrhage 
and  in  aniline  poisoning  may  be  due  to  increase  in  the  blood-volume. 

W.  D.  H. 

The  Sugar  of  the  Blood.  V.  Peter  Rona  and  Leonor 
Michaelis  (Biochem.  Zeitsch.,  1909,  16,  60 — 67.  Compare  Abstr,, 
1908,  ii,  117). — By  the  use  of  the  methods  previously  described,  it  is 
shown  that  a  considerable  fraction  of  the  blood-sugar  is  contained  in 
the  corpuscles.  W.  D.  H. 

Activation  of  Haemolysin  by  Amino-acids.  Takaoti  Sasaki 
{Biochem.  Zeitsch.,  1909,  16,  71 — 80). — Guinea-pig's  serum  has  very 
little  haemolytic  action  on  the  corpuscles  of  the  goat  and  horse  ;  the 
addition  of  glycine  or  alanine  leads  to  active  haemolysis. 

W.  D.  H. 


» 


The  Gastric  Digestion  of  Oaseinogen.  Louis  Gaucher  (Compt. 
rend.,  1909,  148,  53 — 56). — The  digestion  of  milk  was  studied  in  the 
case  of  a  dog  with  a  duodenal  fistula.  Three  phases  could  be  dis- 
tinguished :  (I)  In  the  first  quarter  of  an  hour  after  ingestion,  the 
milk  could  be  obtained  from  the  fistula  in  a  practically  unchanged 
state.  (II)  It  was  afterwards  obtained  in  a  clotted  form.  (Ill)  In 
the  third  phase  it  was  more  altered,  and  coloured  with  bile.  The 
crtseinogen  passes  the  stomach  without  peptonisatiou,  and  clotting 
is  not  necessary  for  the  subsequent  stages  of  digestion.  S.  B.  S. 


Ik 
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The  Part  Played  by  Elementary  Hydrogen  in  Metabolism. 
Carl  Oppenueimer  {Biochem.  Zeitsch.,  1909,  16,  45 — 59). — Elementary 
hydrogen,  like  elementary  nitrogen,  plays  no  part  in  metabolism  in  the 
animal  body.  W.  D.  H. 

Protein  Metabolism  in  Development.  John  A.  Murlin  {Pr  oc 
Amer.  physiol.  6'oc.,  1908,  xxxi — xxxiii ;  Amer.  J.  Physiol.,  23). — In 
pregnant  dogs  there  is  a  minus  nitrogen  balance  in  the  first  four 
weeks,  and  an  increasing  plus  balance  in  the  last  five  weeks  of  gesta- 
tion. On  a  creatine- free  diet,  the  creatinine  output  was  constant,  but 
during  uterine  involution  after  parturition,  creatine  appeared  in  the 
urine.  The  differences  obtained  by  subtracting  the  total  resting 
metabolism  of  the  mother  dog  from  the  total  metabolism  of  the 
mother  and  puppies  after  parturition  are  not  quite  proportional  to  the 
weights,  probably  because  the  metabolism  in  the  puppies  was  reduced 
as  they  helped  to  keep  each  other  warm.  In  the  puppies,  immediately 
after  birth,  the  respiratory  quotient  was  unity  ;  this  indicates  com- 
bustion of  carbohydrate  (glycogen).  W.  D.  H, 

Fate  of  the  Non-hydroxylated  Benzene  Ring  of  Protein 
in  the  Animal  Body.  Haralamb  Vasiliu  (Bied.  Zentr.,  1909,  38, 
46 — 48  ;  from  Mitt,  landw.  Inst.  K.  Univ.  Breslau,  1908,  4, 
355 — 374). — The  benzoic  acid  obtained  by  oxidising  foods  with 
permanganate  is  derived  from  the  a-phenylaminopropionic  acid 
group  of  the  protein ;  the  benzene  ring  of  the  tyrosine  group  is 
destroyed. 

The  benzene  ring  of  a-phenylaminopropionic  acid  is  only  to  a 
very  slight  extent  destroyed  by  herbivorous  animals  ;  most  of  it  appears 
in  the  urine  partly  ashippuric  acid  and  partly  as  a-phenylarainopropionic 
acid.  In  the  human  body,  and  most  probably  in  the  case  of  carnivorous 
animals,  the  greater  part  is  destroyed,  and  only  small  amounts  of 
a-phenylaminopropionic  acid  pass  into  the  urine. 

Experiments  with  sheep  showed  that  42%  of  the  non-hydroxylated 
benzene  was  present  in  the  urine  as  hippuric  acid ;  the  remainder, 
58%,  is  presumably  in  the  form  of  a-phenylaminopropionic  acid  or  its 
polypeptide. 

The  destruction  of  the  benzene  ring  by  carnivorous  animals  is 
attributed  to  the  co-operation  of  acid  products,  due  to  animal  food. 
Indications  were  obtained  in  experiments  with  a  calf,  fed  with  milk, 
of  the  breaking  up  of  the  benzene  ring.  N.  H.  J,  M. 

Effect  of  Carbon  Dioxide  on  the  Frog's  Pupil.  John  Auer 
{Proc.  Amer.  physiol.  Sac,  1908,  xvi ;  Amer.  J.  Physiol.,  23). — In 
asphyxia  the  pupils  of  mammals  are  dilated.  In  the  frog,  exposure  to 
carbon  dioxide  caus^es  extreme  contraction  ;  this  also  occurs  in  the 
isolated  eyeball.  Tlie  gas  is,  however,  unable  to  overcome  fully 
the  opposite  effect  produced  by  adrenaline,  and  adrenaline  is  unable 
to  exert  its  full  effect  when  the  iris  is  under  the  influence  of  carbon 
dioxide.  W.  D.  H. 

Autolysis.  S.  Yosuimoto  {Zeitsch.  physiol.  Chem.,  1909,  58, 
341 — 368). — The  commonly  used  preservatives,  boi-ic  and  salicylic  acids 
hasten  fermentation  actions  in  the  liver  at  certain  small  "  optimum " 
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concentrations  ;  excess  slows  or  stops  the  action.  The  same  is  true 
for  allylthiocarbiiuide  and  alcohol,  although  the  actual  figures  of 
optimum  concentiation  are  naturally  different  in  all  cases.  Normal 
autolysis  and  that  which  is  produced  by  carbon  dioxide  in  chloroform 
water  run  the  same  course  ;  there  is  no  lessening  of  the  yield  of 
purine  bases,  such  as  is  said  to  occur  with  other  acids.  The  following 
table  gives  the  optimum  concentrations  of  the  substances  mentioned, 
together  with  the  amount  of  autolysis  as  judged  by  the  proportion  of 
the  total  nitrogen  going  into  solution  under  similar  conditions  : 

y. 

Chloroform  water  (taken  as  the  normal)      21-59 

Alcohol  (concentration  5%)    32'0l 

Allylthiocarbimide  (concentration  1/8%,  saturated  solntion)  3878 

IJoric  acid  (concentration  1%)    40*80 

Salicylic  acid  (concentration,  half  saturated  solution )  i 7  '37 

W.  D.  H. 

Heat  coagulation  in  Plain  Muscle.  Edward  B.  Meigs  (Proe. 
Amer.  physiol.  6'oc.,  1908,  xv — xvi ;  Ainer.  J.  Pliy8iol.,Q3). — In  both 
plain  and  striated  muscle  of  the  frog,  irritability  is  lost  about  40°  ;  the 
shortening  of  striated  muscle  is  marked  at  50°,  but  at  this  tempera- 
ture the  plain  muscle  lengthens.  In  both  cases  the  protein  is 
coagulated,  and  lactic  acid  liberated  ;  the  swelling  of  the  sarcostyles 
in  the  case  of  striated  muscle  [so  produced  causes  shortening,  whereas 
the  swelling  of  the  plain  fibre  with  a  different  histological  structure 
produces  lengthening.  W.  D.  H. 

The  Influence  of  Sodium  Chloride  and  Calcium  Chloride  in 
the  Potassium  Contraction.  William  D.  Zoethout  {Amer.  J. 
Physiol.,  1909,  23,  374 — 388). — The  amount  of  sodium  in  a  muscle  is 
sufficient  to  counteract  the  stimulating  effect  of  a  small  quantity 
of  potassium  salt.  The  removal  of  this  sodium  by  immersion  in  a  6% 
sugar  solution  renders  the  muscle  more  irritable  toward  potassium  ; 
the  same  is  probably  true  for  calcium.  Both  sodium  and  calcium 
favour  the  relaxation  of  a  muscle  in  potassium  contraction.  Ringer's 
solution,  and  0"7%  sodium  chloride  solution,  speedily  reduce  the 
irritability  of  muscle  toward  potassium.  Although  such  solutions 
preserve  muscular  irritability  toward  electrical  stimulation  for  a  long 
time,  they  cannot  be  regarded  as  altogether  inert  fluids.     W.  D.  H. 

The  Influence  of  Salts  of  Strong  Organic  Bases  on  the 
Resting  Current  and  Excitability  of  Frog's  Muscle.  Rudolf 
HoBER  and  Heinrich  Waldenberg  (PJluger's  Archiv,  1909,  126, 
331 — 350). — The  salts  of  quaternary  ammonium  bases,  piperidine, 
guanidine,  and  trimethylsulphine,  that  is,  of  strong  organic  bases, 
affect  the  resting  current  and  excitability  of  frog's  muscle  in  the 
same  way  as  do  salts  of  strong  inorganic  bases,  and  most  closely 
resemble  the  effects  of  caesium  salts.  The  action  is  a  reversible  one. 
The  resting  current  and  excitability  are  both  affected  in  the  same 
way.  W.  D.  H. 
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Cholesterol  in  Heart  Muscle.  G.  W..  Ellis  and  John  A. 
Gardner  (Proc.  physiol.  Soc,  1908,  viii — x;  /.  Physiol.,  38). — The 
amount  of  cholesterol  in  heart  muscle  is  approximately  the  same  as  in 
other  kinds  of  muscular  tissue.  W.  D.  H. 

Cycloses.  Franz  Rosenbergkr  (Zetfec^.  joAystoZ.  CAew.,  1909,  68, 
369 — 372). — Polemical.     A  reply  to  Starkenstein  (this  vol.,  ii,  77). 

W.  D.  H. 

Black  Cephalopod  Inks.  Eaffaele  Paladino  (Biochem.  Zeitsch., 
1909,  16,  37 — 44). — The  black  excretion  of  Eledone  moscata  has  the 
following  composition  :  water  40,  soluble  mineral  substances  4*06, 
soluble  organic  substances  2-32,  insoluble  mineral  substances  6'67,  in- 
soluble organic  material- 40  6%.  The  secretion  of  Sepia  officinalis  has 
the  values  :  water  20,  soluble  mineral  8*5,  soluble  organic  3'5,  insoluble 
mineral  15-0,  insoluble  organic  34*0%.  The  composition  of  the  black 
insoluble  pigment,  melanin,  is  C  52*4,  H  4"02,  N  5'6%,  together  with 
sulphur  and  iron. 

The  following  were  shown  to  be  present  in  the  inks  :  sodium, 
potassium,  calcium,  iron,  chloride,  carbonate,  and  sulphate.  Urea,  uric 
acid,  and  dextrose  could  not  be  detected.  J.  J.  S. 

Parent  Substance  of  Hippuric  Acid.  Haralamb  Vasiliu  {Bied. 
Zentr.,  1909,  38,  132—133;  from  Mitt,  landw.  Inst.  K.  Univ. 
Breslau,  1908,  4,  374—378.  Compare  Abstr.,  1908,  ii,  211).— The 
hippuric  acid  produced  from  clover  hay  is  derived  partly  (3/5)  from 
proteins  and  partly  (2/5)  from  a  non-nitrogenous  substance.  In  the 
case  of  meadow  hay  the  amount  produced  from  non-nitrogenous  sub- 
stances is  fifteen  times  as  great  as  the  portion  derived  from  proteins. 
It  seems  probable  that  as  regards  foods,  such  as  leguminous  foods,  oil 
cakes,  etc.,  which  give  rise  to  relatively  small  amounts  of  hippuric  acid, 
most  of  the  acid  is  derived  from  proteins,  whilst  in  the  case  of  foods 
which  furnish  large  amounts  of  the  acid,  its  production  is  mainly  from 
non-nitrogenous  substances.  The  parent  substance  in  the  latter  case 
seems  to  contain  a  hydroxylated  benzene  ring  ;  it  is  possibly  quinic  acid, 
which  is  always  present  in  meadow  hay,  and  yields  in  the  animal  body 
36%  of  the  theoretically  possible  amount  of  hippuric  acid. 

N.  H.  J.  M. 

The  Influence  of  Calcium  Chloride  on  the  Formation  of 
Transudates.  Leo  Loeb,  S.  M.  Fleischer,  and  D.  M.  Hoyt  (Zentr. 
Physiol.,  1908,  22,  No.  16,  reprint). — The  addition  of  calcium  chloride 
to  0  85%  salt  solution,  diminishes  the  rate  of  excretion  of  liquid  by 
the  kidneys,  and  also  into  the  intestine,  when  the  solution  is  injected 
intravenously  into  rabbits.  It  increases,  on  the  other  hand,  the  rate 
of  transudation  into  the  peritoneal  cavity.  The  latter  action  is  due  to 
two  factors,  namely,  the  indirect  factor,  which  results  from  diminished 
kidney  excretion,  and  the  direct  factor,  due  to  the  action  of  the  calcium 
salt  on  the  endothelium  of  the  vessels  or  peritoneum.  The  latter  can 
take  place  when  the  action  of  the  kidneys  is  excluded.  S.  B.  S. 

Phosphorus  of  Urine.  G.  C.  Mathison  (Proc.  physiol.  Soc,  1909, 
XX — xxii ;  J.  Physiol.,  38). — The  total  phosphorus  was  estimated  by 
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Baylfssand  Plimmer's  modification  of  Neumann's  method,  and  inorganic 
phosphates  by  precipitation  with  magnesia  mixture  ;  tlie  difference 
represents  organic  phosphorus.  The  latter  represents  5  to  10%  of  the 
total,  a  higher  figure  than  has  been  previously  obtained.     W.  D.  H, 

Excretion  of  Magnesium  and  Calcium.  Lafayette  B.  Mendel 
and  Stanley  R.  Benedict  {Proc.  Amtr.  physiol.  Soc.,  1908,  xviii ; 
Amer.  J.  Physiol.,  23). — When  magnesium  salts  are  introduced' 
parenterally,  elimination  occurs  through  the  urine  in  about  forty-eight 
hours,  although  some  may  be  retained  for  two  weeks.  There  is  no 
purgation.  There  is  accompanying  this  an  increased  excretion  of 
calcium  by  the  kidney  and  a  lessened  excretion  of  calcium  by  the 
bowel.     Nitrogen  and  chlorine  are  not  appreciably  altered. 

If  calcium  salts  are  introduced  into  the  circulation,  the  calcium, 
especially  in  rabbits,  is  abun<lantly  excreted  in  the  urine ;  this  is 
Jiccompanied  by  an  increased  output  of  magnesium  w/d.  H. 

Acetone  Substances  in  the  Organs  of  Cases  of  Diabetic 
Coma.  II.  H.  Christian  Geelmuyden  {Zeitscfi.  physiol.  Chem 
1909,  58,  255—272.  Compare  Abstr.,  1904,  ii,  276).— The 
investigations  of  the  amounts  of  acetone  substances  were  'made 
in  surviving  organs ;  during  the  life  of  diabetics,  other  relationships 
may  prevail.  The  view  put  forward  is  that  during  life  y3-hydioxy- 
butyric  acid  is  formed  mainly  in  the  liver ;  it  is  thence  carried  by  the 
blood  to  other  organs,  and  taken  up  by  them;  the  increase  of 
fat  metabolism,  owing  to  the  small  amount  of  carbohydrate 
metabolism,  leads  to  a  greater  production  of  the  acid  than  occurs  in 
health  ;  but  as  it  leaves  the  liver  for  distribution,  the  amount  remain- 
ing in  the  hver  is  comparatively  small.  The  formation  of  the  acid 
and  Its  conversion  into  acetoacetic  acid  are  oxidation  processes.  In 
diabetes,  the  glycogenic  function  of  the  liver  is  in  abeyance,  and  little 
or  none  of  the  substance  is  found  there.  W.  D.  H 

Experimental  Nephritis.  John  Liohterwood  Green  (J.  Path 
Jiact.,  1909,  13,  296-310).— In  nephritis  produced  in  rabbits  by 
potassium  chromate  the  quantity  of  urine  on  the  first  two  days  sinks 
to  50%  of  the  normal,  and  then  gradually  returns  to  normal.  The 
protein  rises  to  maximum  on  the  second  day,  and  then  gradually  dis- 
appears. The  protein  consists  of  albumin  and  globulin,  in  inconstant 
proportions.  In  a  dog  the  total  nitrogen  was  reduced  by  20%,  the 
chlorides  by  50%,  the  creatinine  was  slightly  reduced,  and  the 
phosphates  were  unaltered.  In  three  cases  of  the  disease  in  man,  the 
urea  nitrogen  was  found  to  follow  the  total  nitrogen,  but  there  is  no 
constancy  in  the  reduction  of  either;  in  two  cases  the  ammonium 
excretion  was  low,  and  in  the  third,  high ;  the  creatinine  was  slightly 
reduced  in  two  cases.  In  the  blood  in  the  experimental  cases  there 
was  a  fall  of  14%  in  the  red  corpuscles  on  the  onset  of  nephritis,  and 
a  rise  of  43%  in  the  colourle.^s  corpuscles  (especially  of  polynuclear 
leucocytes) ;  the  return  to  normal  was  gradual.  W.  D.  H. 

Effect  of  Calcium  on  the  Cardiac  Vagus.  John  Auer  and 
Samuel  J.  Meltzer  {Proc.  Aimr.  physiol.  Soc.,  1908,  xx— xxi ;  Amer.  J 
rhyswL,  23).— Calcium  restores  the  irritability  of  the  cardiac  vagus 
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in  animals  poisoned  by  magnesium  salts,  but  in  the  normal  animal 
calcium  infused  in  Mj^  solutions  reduces  or  even  abolishes  the 
irritability  of  the  inhibitory  fibres  of  this  nerve,  leaving  its  motor 
fibres  unaffected.  W.  D.  H. 

The  Behaviour  of  Phthalic  Acid  in  the  Animal  Organism. 
Julius  Pohl  (Biochem.  ZeitscL,  1909,  16,  68 — 70). — Porcher  states 
that  75%  of  tsophthalic  and  terephthalic  acids  appear  in  the  urine, 
whilst  phthalic  acid  is  almost  completely  burnt  in  the  organism  of 
the  dog.  The  last  statement  is  in  contradiction  of  work  by  Pribram. 
The  present  experiments  confirm  the  observation  of  Pribram  that  the 
ortho-acid  is  almost  completely  recoverable  in  dog's  urine. 

W.  D.  H. 

Pressor  Substances  from  Putrid  Meat.  George  Barger  and 
George  S.  Walpole  {Proc.  physiol.  Soc,  1909,  xxiii ;  J.  Physiol.,  38). 
— The  presence  of  a  substance  or  substances  producing  a  rise  of 
arterial  pressure  has  been  noted  by  Abelous  in  putrid  meat,  and  by 
Dixon,  Taylor,  and  Rosenheim  in  putrid  placenta.  Two  substances 
was  separated  from  putrid  meat,  namely,  isoamylamine  and  jo-hydroxy- 
phenylethylamine  ;  both  are  pressor  substances,  especially  the  latter. 
The  relation  of  these  two  bases  to  leucine  and  tyrosine  respectively  is 
clear,  and  the  possibility  of  their  formation  in  the  intestine  is  of 
interest.  W.  D.  H. 

Physiological  Action  of  Primary  Patty  Amines.  George 
Barger  and  Henry  H.  Dale  (Proc.  physiol .  »S'oc.,1909,  xxii;  J.  Physiol., 
38). — Barger  and  Walpole's  work  (see  preceding  abstract)  suggested  the 
examination  of  other  amines.  The  following  were  tested  :  methylamine, 
ethy  lamine,  w-propylamine,  isopropylamine,  «-butylamine,  tsobutylamine, 
isoamylamine,  w-amylamine,  w-hexylamine,  n-heptylamine,  and  ri-octyl- 
amine.  The  hydrochlorides  were  used  in  all  cases  in  ^/lO  solution. 
The  first  to  give  a  pressor  effect  is  tsobutylamine  ;  the  activity  rapidly 
increases  on  ascending  the  series  up  to  hexylamine ;  those  still 
higher,  show  a  decreasing  action.  W.  D,  H. 

Action  of  Digitalin  and  Allied  Substances  on  Striated 
Muscle.  Augustus  D.  Waller  {Proc.  physiol.  Soc,  1908,  x — ^xvi ; 
J.  Physiol.,  38). — Natroelle's  digitalin  has  no  action  on  muscle; 
Merck's  digitonin  cryst.,  digitalinum  pulv.  pur,  (Merck),  digitalinum 
venum  (Schmiedeberg),  and  digitoxin  (Merck)  were  also  employed. 
The  last-named  has  also  no  action  ;  the  other  three  vary  in  degree  of 
activity,  but  all  produce  characteristic  effects,  namely,  well-marked 
contraction  and  loss  of  contractility.  The  action  of  saponin  is  very 
similar.  W.  D.  H. 

Action  of  Muscarine  and  Pilocarpine  on  the  Heart.  Hugh 
MacLban  {Bio-Chem.  J.,  1909,  4,  66— 71).— The  effect  of  these  drugs 
is  to  be  ascribed  to  their  stimulating  influence,  doubtless  by  chemical 
interaction  on  the  nerve  endings  of  the  inhibitory  nerve  fibres  of  the 
heart.  W.  D.  H. 


VEGETABLE    PHYSIOLOGY    AND  AGRICULTURE.  255 

The  Passage  of  Phenolphthalein  and  of  its  Disodium 
Derivative  Through  the  Organism.  C.  Fleio  {J.  Fharm.  Chim., 
1909,  [vi],  29,  55—57.  Compare  Ab.str.,  1908,  ii,  313).— When  given 
by  the  mouth,  85%  of  the  phenolphthalein  is  found  in  the  faeces  ;  it  does 
not  appear  in  the  urine  unless  very  large  quantities  are  given  per  os, 
or  unless  it  is  administered  hypoderraically  or  intraveuou.sly.  Phenol- 
phthalein is  never  hydrolysed  in  the  tissues,  but  probably  passes  into 
the  urine  in  combinntion  with  sulphuric  or  glycuronic  acid.       G.  B. 

AtoxyL  III.  Ferdinand  Blumenthal  and  Ernst  Jacoby  (^M)cA«m. 
Zeitsck.,  1909,  16,  20— 36).— The  introduction  of  acid  radicles  (for 
example,  acetyl)  into  the  amino-group  of  the  sodium  salt  of  7>-amino- 
phenylarsinic  acid  (atoxyl)  lessens  its  toxicity ;  the  introduction  of  a 
methyl  group  does  not.  Complete  substitution  of  the  amino-group  by 
iodine  increases  the  toxic  action ;  as  also  does  its  replacement 
by  hydroxyl  (Ehrlich).  The  toxicity  of  the  mercury  salt  depends  on 
the  amount  of  mercury  given.  Reduction  products  of  atoxyl  are 
more  toxic  than  atoxyl  itself. 

In  the  body,  atoxyl  acts  directly  as  an  antiseptic.  Details  are  given 
regarding  its  deposition  in  the  tissues,  and  its  excretion  in  the  urine. 

W.  D.  H. 

The  Present  State  of  Chemotherapeutics.  Paul  EHRLicn 
{Ber.,  1909,  42,  17—47). — A  lecture  delivered  before  the  German 
Chemical  Society.  C.  S. 
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Ammoniacal  Fermentation.  Jean  Effront  {Compt.  rend., 
1909,  148,  '238 — 240). — The  author  gives  details  of  some  experiments 
which  throw  light  on  the  function  of  butyric  ferments  in  the  conver- 
sion of  atmospheric  nitrogen  into  a  form  assimilable  by  plants. 
Distillery  residues  sown  with  an  earth  culture  undergo  symbiotic 
fermentation  through  the  action  of  aerobic  ferments  and  an  anaerobic 
butyric  ferment.  The  latter  has  been  isolated,  and  its  action  studied 
on  dextrose  solutions  containing  various  amino-acids.  In  the  case  of 
aminoacetic  acid,  asparagine,  and  glutamic  acid,  the  ammonia  formed 
was  free  from  amines,  but  when  beta,ine  was  present,  pure  trimethyl- 
amine  was  obtained.  Distillery  residues  gave  ammonia  and  trimethyl- 
amine.  The  ammoniacal  fermentation  in  each  case  proceeded  at  the 
same  rate  as  the  destruction  of  the  dextrose.  Analogous  results  were 
obtained  using  ordinary  earth  in  place  of  the  pure  culture,  but 
the  action  was  more  rapid  and  complete.  W.  O.  W. 

Decomposition  of  Nitrates  by  Bacteria.  S.  A.  Sewerin 
{Centr.  Bakt,  Par.,  1909,  ii,  22,  348—370.  Compare  Abstr.,  1900, 
ii,  232). — Under  anaerobic  conditions  (in  an  atmosphere  of  hydrogen) 
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the  denitrifying  power  of  Vibrio  denitrificans  is  increased,  whilst  in  the 
case  of  Bacillus  pyocyaneus  there  is  a  still  more  marked  increase. 
Nitrites  are  also  reduced  under  anaerobic  conditions  by  both  organisms, 
although  less  readily  than  nitrates. 

In  the  reduction  of  nitrates  by  B.  pyocyaneus  there  is  always 
a  production  of  nitrites,  both  in  aerobic  and  anaerobic  cultures. 
With  Vibrio  denitrificans,  nitrites  could  not  be  detected  in  the  majority 
of  cases,  and,  when  present  at  all,  generally  showed  a  less  distinct 
reaction. 

The  reducing  power  of  both  organisms  is  diminished  when  hydrogen 
is  replaced  by  carbon  dioxide ;  and  B.  pyocyaneus  failed  to  grow 
in  broth  free  from  nitrates  in  an  atmosphere  of  carbon  dioxide. 

Results  of  experiments  with  diiferent  soils  indicated  that  a  total 
destruction  of  nitrates  does  not  take  place  in  soils  in  their  natural 
condition.  Addition  of  2%  of  horse  dung  and  4%  of  straw  to  garden 
soil  and  other  soils  resulted  in  complete  reduction  of  nitrates  by 
B.  pyocyaneus.  With  V.  denitrificans  complete  reduction  only 
occurred  in  one  soil,  a  marl  to  which  8%  of  dung  had  been  added. 
Nitrites  were  not  found  in  any  of  the  experiments  with  soils. 

N.  H,  J.  M. 

Use  of  Silver  Salts  in  Sterilising  Water.  F.  Traetta-Mosca 
{Gazzetta,  1909,  39,  i,  69 — ^109). — Tlie  author  has  examined  isotachyol 
and  silver  chlorate,  perchlorate,  and  sulphate  in  regard  to  their  powers 
of  disinfecting  water  (compare  Paterno  and  Cingolani,  Abstr.,  1907, 
ii,  713). 

All  these  compounds  exhibit  marked  germicidal  characters,  and  can 
be  advantageously  employed  for  the  sterilisation  of  drinking  water, 
pathological  organisms,  such  as  those  of  cholera,  typhoid,  and 
dysentery,  being  rapidly  destroyed  by  very  small  proportions  of  the 
disinfectant. 

This  bactericidal  action,  which  is  exhibited  to  a  far  greater  degree 
by  isotachyol  than  by  the  other  silver  compounds  examined,  depends 
principally,  although  not  entirely,  on  the  silver  ions.  According  to 
D'Anna  {Arch.  Farm.  sper.  sci.  affini,  1904),  the  acid  radicle  of  a 
metallic  salt  influences  the  disinfecting  action  of  the  latter  only  in  so 
far  as  it  varies  the  proportion  of  active  metal  present.  But  the 
author's  results  are  not  in  agreement  with  this  view,  since  silver 
sulphate,  containing  69*2%  of  silver,  is  inferior  as  a  sterilising  agent 
to  the  chlorate  and  perchlorate,  containing  56-3  and  52  0%  of  silver 
respectively.  T.  H.  P. 

The  Role  of  Oxalate  in  the  Germination  of  Beet  Seed.  G. 
DoBY  [Landw.  Versuchs-Stat.,  1909,  70,  155 — 158). — During  germina- 
tion the  alkali  oxalate  disappeared  completely,  whilst  the  amount  of 
calcium  oxalate  remained  unchanged.  Only  the  former  substance  can 
therefore  be  considered  as  reserve  material.  N.  H.  J.  M. 

Chemical  Nature  of  Root  Secretions.  Julius  Stoklasa  and 
Adolf  Ernest  (Jahrb.  wise.  Bat.,  1908,  46,  55 — 102.  Compare 
Abstr.,  1905,  ii,  607). — Water-culture  experiments  with  maize,  oats, 
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and  buckwheat  showed  that  when  oxygen  is  deficient,  the  roots  secrete 
very  marked  amounts  of  fatty  acids  (formic  and  acetic  acids).  In  the 
case  of  barley  there  was  only  a  slight  production  of  acids.  Sugar  beet 
secreted  oxalic  and  acetic  acids.  Under  conditions  of  abundant 
aeration,  no  acids  are  secreted,  being  oxidised  to  carbon  dioxide  within 
the  roots  ;  in  some  cases,  traces  of  hydrogen  were  given  off  along  with 
the  carbon  dioxide.  No  secretion  of  mineral  acids  took  place  either 
under  conditions  of  aeration  or  without  aeration. 

The  amount  of  carbon  dioxide  given  off  by  roots  varies  considerably 
with  different  plants.  Of  the  various  plants  employed,  barley  pro- 
duced the  greatest  amount  of  dry  matter  in  roots,  and  also  gave  off 
the  greatest  amount  of  carbon  dioxide.  When,  however,  the  amount 
of  carbon  dioxide  given  off  in  twenty-four  hours  is  expressed  in  mg. 
per  gram  of  dry  matter,  it  is  seen  that  barley  produces  the  smallest 
amount.  The  quantities  for  the  different  plants  are  as  follows  : 
barley,  63-2— 746  ;  oats,  111-5— 135-4;  wheat,  87-6—94-8,  and  rye, 
100-7—131-0  mg.  COg  per  gram. 

In  accordance  with  these  results,  it  was  found  that  when  the  four 
plants  were  grown  in  powdered  gneiss  and  in  basalt  manured  with 
ammonium  nitrate,  sulphate,  and  chloride,  barley  produced  the  least 
growth  and  assimilated  the  smallest  amount  of  potassium  and 
phosphoric  acid,  whilst  oats  produced  the  greatest  amount  of  dry 
matter.  All  the  plants,  as  was  also  the  case  with  water  saturated 
with  carbon  dioxide,  extracted  more  mineral  matter  from  basalt  than 
from  gneiss.  N.  H.  J.  M. 

Significance  of  the  Colloidal  Nature  of  Aqueous  Dye- 
solutions  for  their  Penetration  into  Living  Cells.  Willy 
RuHLAND  {Ber.  Deut.  hot.  Ges.,  1908,  26a,  772— 782).— A  study  of 
the  colloidal  nature  of  dyes  does  not  lead  the  author  to  modify  his 
criticism  of  Overton's  theory,  according  to  which  theory  the  cell  wall 
is  a  semi-permeable  lipoid  membrane.  The  rate  at  which  various 
dyes  (both  basic  and  acidic)  are  taken  up  by  living  cells  bears 
apparently  no  relation  to  the  degree  of  colloidity  of  their  aqueous 
solutions.  G.  B. 

Amounts  of  Iron  and  Phosphorus  in  Vegetables.  E. 
Haensel  (Biochem.  Zeitsch.,  1909,  16,  9 — 19). — Determinations  of  dry 
matter,  ash,  iron,  and  phosphorus  in  twenty-four  vegetables  and  fruits. 

N.  H.  J.  M. 

Loss  of  Nitrates  and  of  Hydrogen  Cyanide  during  the 
Desiccation  of  Plants.  E.  Couperot  {J.  Pharm.  Chim.,  1909,  [vi], 
29,  100 — 102). — Experiments  with  the  leaves  and  other  parts  of 
Samhucus  nigra,  S.  laciniata,  and  S.  racemosa  show  that  when  these 
are  allowed  to  dry  by  mere  exposure  to  the  air  at  atmospheric 
temperature,  the  quantity  of  nitrates  present  may  be  reduced  by 
from  20  to  50%.  The  first  two  species  also  yield  hydrogen 
cyanide,  and  {he  quantity  of  this  substance  obtainable  from  the  fresh 
parts  of  these  plants  is  similarly  reduced  after  air-drying.  On  the 
contrary,  if  the  fresh  parts  of  these  plants  are  placed  immediately  in 
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a  drying  apparatus  at  60°  and  maintained  at  this  temperature  until 
dry,  there  is  no  loss  of  nitrates  or  of  hydrogen  cyanide.  The 
conclusion  is  drawn  therefore  that  the  losses  referred  to  are  due  to 
the  utilisation  of  nitrates  and  cyanogenetic  products  by  the  living 
cells  as  reserve  materials.  T.  A.  H. 

Composition  of  Amapa  latex.  A  Rathje  (Arch.  Pharm.,  1909, 
247,  49— 53).— This  latex  (sp.  gc.  1-0304),  which  is  used  by  the, 
South  American  Indians  in  the  Amazon  valley  as  a  remedy  for 
consumption,  is  probably  derived  from  a  Ilancomia  sp.  It  is  acid  in 
reaction  and  taste,  and  contains  neither  alkaloids  nor  glucosides. 
The  resinous  product  obtained  on  coagulation  has  m.  p.  45°,  saponifica- 
tion number  96'4  (156"7  when  saponified  under  pressure),  iodine 
number  (Wys'  method)  39 '3 — 53*4,  depending  on  the  time  the  product 
is  left  in  contact  with  iodine  solution,  a,nd  Reichert-MeissI  number  9'2. 
It  contains  gum,  sugars,  water,  formic,  acetic,  propionic  and  butyric 
acids,  faity  acids  melting  at  53—54°,  63—64°,  69—70°,  and  78—79°, 
pbytosterol,  and  other  fatty  alcohols  and  hydrocarbons  or  their  near 
allies,  having  m.  p.  120— 121°   196—197°,  200—201°,  and  205—206°. 

T.  A.  H. 

Maltase  of  Maize.  R.  Huerre  [Compt.  rend.,  1909,  148, 
300 — 302). — The  discrepancies  in  the  observations  of  various  authors 
are  due  to  the  dissimilarity  of  the  ferment  in  different  varieties. 
The  (ungerminated)  seeds  from  one  variety  of  maize  from  the  Landes 
("  blanc  hatif  ")  have  a  maltase  acting  between  0°  and  65°,  with 
optimum  at  40°  (and  an  amylase  with  a  much  lower  optimum  tempera- 
ture). Another  variety  of  maize  ("  jaune  hatif  ")  has  a  maltase  acting 
between  20°  and  80°,  with  optimum  at  60—62°.  G.  B. 

Pentosans  of  Soja  hispida.  G.  Borghesani  {Bied.  Zentr.,  1909, 
38,  141  ;  from  Staz.  sper.  agrar.  ital.,  1907,  40,  118). — The  following 
percentage  results  are  given  : 

Furfur- 
aldehyde. 

Soja  hispida  himida,  van:  pallida    1*67 

,,         ,,        platycarpa,  var.  pallida  1'74 

,,         ,,  ,,  ,,     melanosperma.         2 '26 

,,         ,,  ,,  ,,     castanea 2'15 

„       (green)    2-11 

N.  H.  J.  M. 

Is  the  Omission  of  Magnesium  in  Soil  Analysis  Justifiable  ? 
Oscar  Loew  {Chem.  ZeiL,  1909,  33,  118 — 119). — Attention  is  called 
to  the  importance  of  determining  magnesium  in  soil  in  addition 
to  potassium,  calcium,  phosphoric  acid,  and  nitrogen.  Experiments 
on  the  effect  of  magnesium  manures  have  frequently  been  made 
without  ascertaining  the  amount  already  present  in  the  soil, 
A  large  number  of  soils  in  the  Rhine  Palatinate  were  found  by 
Kling  to  contain  only  0  04 — 0  06%  MgO,  whilst  m<5re  than  half 
contained  only  traces,  and  some  none  at  all.  On  the  other  hand, 
a  soil  near  Munich  contains  over  10%  MgO  (as  dolomite). 


Pentose. 

Pentosan, 

3-25 

2-86 

3-38 

2-97 

4-39 

3-86 

4-17 

3-67 

4-09 

3-60 
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The  frequently  discordaut  results  of  experiments  on  the  relative 
values  of  sodium  and  calcium  nitrates  are  attributed,  in  part, 
to  varying  relations  of  the  amounts  of  calcium  and  magnesium  in  the 
soil.  Soil  already  containing  a  high  relation  of  calcium  to  magnesium 
would  be  injured  by  further  applications  of  calcium,  especially  when  in 
a  readily  available  form  such  as  nitrate.  N.  H.  J.  M. 

Decompoeition  of  Soil-producing  Rocks.  Emil  Haselhoff 
{Landw.  Versuchs-Stat.,  1909,  70,  5.*{ — 143). — Gramineous  and  legu- 
minous plants  are  able  to  produce  more  or  less  growth  in  freshly- 
broken  un weathered  rocks,  such  as  basalt,  muschelkalk,  etc.  Of  the 
two  groups,  the  leguminous  plants,  owing  to  their  greater  range  of 
roots  and  their  power  of  utilising  atmospheric  nitrogen,  have  a  much 
greater  power  of  obtaining  nutrients  from  the  minerals  than  gramineous 
plants.  The  different  plants  of  the  two  groups  aUo  vary  in  this 
respect  among  themselves. 

Addition  of  nitrogenous  manures  distinctly  increased  the  yields 
and  also  the  amounts  of  nitrogen  in  the  plants  ;  there  wa.^,  however, 
no  increase  in  the  amounts  of  other  constituents.  N.  U.  J.  M. 

Diffusion  of  Manurial  Salts  in  Soil.  Achille  MOntz  and  H. 
Gaudixuon  {Compt.  rend.,  1909,  148,  253— 258).— When  soluble  salts, 
such  as  sodium  uitiate  and  potassium  chloride,  are  applied  to  airdried 
soils  in  small  patches,  the  soil  gradually  darkens  in  the  places  con- 
taining the  salt,  owing  to  deposition  of  moisture  from  the  surrounding 
portions.  Determinations  of  moisture  after  a  week  or  ten  days 
showed  that  the  parts  of  the  soil  to  which  the  salts  were  applied  con- 
tained more,  whilst  the  intermediate  poi  tions  contained  less,  moisture 
than  was  originally  present.  In  the  case  of  potassium  chloride  it 
was  found  that  in  ten  days  no  lateral  diffusion  had  taken  place  to  a 
distance  of  20  mm.,  whilst  the  soil  of  the  spot  to  which  the  salt  had 
been  applied  contained  1'48%.  These  results  are  considered  to 
explain  the  failure  of  crops  when  the  seed  and  manure  have  been  sown 
about  the  same  time  in  dry  weather ;  some  of  the  seeds  become 
surrounded  by  concentrated  solutions  of  salts,  whilst  the  remaining 
seeds  fail  to  germinate  because  of  the  diminished  amount  of  water. 

Similar  experiments  with  a  wet  soil  (containing  15*6%  water),  which 
received  at  different  points  2  grams  of  sodium  nitrate  and  potassium 
chloride  at  a  depth  of  1  cm.,  showed  that  in;  six  days  no  appreciable 
lateral  or  vertical  diffusion  had  taken  place  at  a  distance  of  25  mm. 
In  another  experiment  in  soil  containing  16*1%  of  water,  a  slight 
diffusion  at  a  distance  of  20  mm.  was  detected  at  the  end  of  a  month, 
but  not  at  40  mm. 

When  rain  falls,  the  solutions  of  the  particles  are  cariied  straight 
down  without  appreciable  lateral  diffusion  of  the  salts.  It  is  only 
during  very  prolonged  falls  of  rain  that  a  gradual  distribution  of  the 
salts  occurs. 

Under  ordinary  conditions,  the  diffusion  of  salts  in  the  soil  is  ex- 
tremely slow.  N.  H.  J.  M. 

Physiological  Characterisation  of  Ammonium  Salts.  Dmitri 
Prianischnikoff  {Bei:   Deut.  bol.  Ges.,    1908,   26a,   716— 724).— The 
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partial  replacement  of  sodium  nitrate  by  ammonium  sulphate  in  sand 
cultures  has  a  beneficial  effect  on  the  absorption  of  crude  phosphates, 
but  when  the  whole  of  the  nitrogen  is  supplied  as  ammonium  sulphate 
the  "  physiological  acidity  "  of  the  latter  salt  acts  unfavourably,  and 
calcium  carbonate  must  be  added  in  order  to  neutralise  the  sulphuric 
acid  set  free.  The  calcium  carbonate  can  be  replaced  by  sodium 
nitrate,  but  only  partly  by  ammonium  nitrate.  G.  B. 

Properties  and  Action  of  Ammonium  Sulphate  Containing 
an  Excess  of  Sulphuric  Acid.  Otto  Lemmermann  {Bied.  Zentr., 
1909,  38, 15—17  ;  from  Fiihling's  Landw.  Zeit.,  1908— 9.).— The  two 
chief  varieties  of  ammonium  sulphate  contain  excess  of  sulphuric  acid 
amounting  to  1 — 1'5  and  0*5%  respectively.  The  presence  of  hydrogen 
ammonium  sulphate,  even  when  the  excess  of  sulphuric  acid  reaches 
the  amount  of  3%,  does  not  render  the  manure  appreciably  more 
hygroscopic,  whilst  the  results  of  pot  experiments  with  barley  failed 
to  show  any  injurious  action.  N.  H.  J.  M. 

Manurial  Experiments  with  the  Two  Commercial  Forms 
of  Calcium  Cyanamide  and  with  Calcium  Nitrate.  Bb.  Steglich 
{Verhandl.  Ges.  deut.  NaturforscL  Aertze.,  1907,  II,  147 — 150). — 
Experiments  on  various  crops  from  1903  to  1907,  in  which  the  action 
of  the  three  manures  is  compared  with  that  of  sodium  nitrate  and  in 
most  cases  with  ammonium  sulphate  as  well. 

The  results  vary  considerably  in  different  years.  The  averages  over 
the  whole  period  indicated  that  "  kalkstickstoff "  has  a  value  of  96  as 
compared  with  sodium  nitrate  =100  and  ammonium  sulphate  =  95. 
"  Stickstoffkalk,"  which  was  only  included  in  the  experiments  of  1906 
and  1907,  and  calcium  nitrate  (1907)  showed  values  of  94  and  101 
respectively. 

The  percentage  of  nitrogen  in  a  sample  of  "  kalkstickstoff  "  which 
was  kept  for  three  years  fell  from  18'5  to  12.  N.  H.  J.  M. 

Manurial  Experiments  with  Calcium  Cyanamide.  Johannes 
Behrens  {Uied.  Zentr.,  1909,  38,  67  ;  from  Her.  landw.  Versuchsstat. 
Augustenberg,  1906,  40). — Field  experiments  with  barley,  in  which 
calcium  cyanamide  was  applied  a  week  before  the  seed  was  sown,  showed 
an  increase  of  about  20%  of  grain  as  compared  with  the  unmanured 
plot,  whilst  sodium  nitrate  more  than  doubled  the  yield. 

When  applied  as  a  top-dressing  to  buckwheat  and  barley,  the  former 
was  injured  beyond  recovery,  whilst  the  latter,  although  injured  at 
first,  recovered  later  on.  N.  H.  J.  M. 

Action  of  Calcium  Cyanamide  on  Carrots,  Kohl-rabi, 
and  Mangolds  under  Damp  Climatic  Conditions.  Albert 
Stutzkr  {Bied.  Zentr.,  1909,  38,  104—106  ;  from  Fuhling's  Landw. 
Zeit.,  1908). — Sodium  nitrate,  ammonium  sulphate,  and  calcium 
cyanamide  applied  to  carrots  gave  similar  results  as  regards  total  dry 
matter,  whilst  the  relations  of  roots  to  leaf  varied,  sodium  nitrate 
producing  the  greatest  'amount  of  leaf  and  cyanamide  the  most  root 
(both  as  dry  matter).     The  cost  of  producing  an  increase  of  10  kilos. 
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of  dry  matter  (roots)  of  carrots,  kohl-rabi,  and  mangolds  was  less  when 
calcium  cyanamide  was  employed  than  with  sodium  nitrate. 

The  rainfall  had  been  excessive  in  June,  July,  and  August,  and 
August  was  cold  and  windy.  N.  H.  J.  M. 

Action  of  Calcium  Nitrate  and  Calcium  Cyanamide  on 
Peat  Soils.  Hjalmah  von  Fkilitzen  {Mitt.  Ver.  Ford,  ^foorhlllur, 
1909,  Heft.  1  and  2;  and  Svenaka  Mosskulturfor.  Tidskr.,  1909,  No. 
1). — Calcium  nitrate  applied  to  oats,  potatoes,  and  hemp  grown  in 
peaty  soil  deficient  in  nitrogen  and  in  sandy  soil  gave  results  equal 
to  those  obtained  with  sodium  nitrate ;  in  some  cases  calcium  nitrate 
produced  higher  yields  than  sodium  nitrate. 

Calcium  cyanamide  yielded  good  results  when  applied  to  different 
peaty  soils.  As  compared  with  sodium  nitrate  the  yields  were 
sometimes  higher  and  sometimes  lower.  When  used  for  grass,  it 
should  be  applied  some  time  before  the  commencement  of  growth  to 
avoid  injurious  action.  N.  H.  J.  M. 

Manurial  Experiments  with  Calcium  "Nitrate  on  Potatoes. 
Albeht  Stutzek  {Jiied.  ZeiUr.,  1909,38,  138—139;  from  AliU.  deut. 
Iciiidw.  Ges.,  1908,  St.  4,  19). — Equal  amounts  of  nitrogen  as  sodium 
and  calcium  nitrates  gave  equally  increased  yields  of  tubers.  The 
greatest  amount  of  starch  was  produced  by  50  kilos,  of  nitrogen  per 
hectare  as  sodium  nitrate,  and  the  next  largest  amount  by  25  kilos, 
of  nitrogen  as  calcium  nitrate.  Larger  amounts  of  calcium  nitrate 
reduced  the  amount  of  starch. 

In  experiments  with  tobacco,  calcium  nitrate  acted  very  favourably 
ou  leaf  development,  and  the  burning  quantity  of  the  leaf  was  better 
than  with  sodium  nitrate.  N.  H.  J.  M. 


Amount  and  Composition  of  the  Drainage  Waters 
Collected  during  the  Year  1907-8.  B.  C.  Bukt  {Rep.  Cawnpore 
Ayric.  Stat.,  for  the  year  ending  June  30,  1908,  18—19.  Compare 
Abstr.,  1908,  ii,  890). — The  total  amounts  of  rain  and  drainage,  and 
of  nitrogen  as  nitrates  in  the  drainage,  from  June  1  to  October  31, 
were  as  follows  : — 

Depth  Nitrogen  as  nitrates. 

of  soil  Rainfall,  Drainage,         / ' % 

No.       in  inches.  inches.  inches.  Per  million.       lb.  per  acre. 

1 72  1715  3-645  11'70                  9-65 

2 72  17-15  4-844  12-(J1                13-83 

3 36  17-15  5-920  24  26                32-49 

4 36  17-15  6-756  24-30               37-15 

N.  H.  J.  M. 

Use  of  Ferrous  Arsenate  against  Insect  Parasites  of 
Plants.  Vermorel  and  DantoxNY  {Compt.  rend.,  1909, 148,  302—304). 
— A  4%  solution  of  crystallised  ferrous  sulphate  is  slowly  added  to  a 
4%  solution  of  sodium  arsenate  until  a  potassium  ferro-  or  ferri-cyanide 
test-paper  is  turned  blue ;  the  mixture  is  then  diluted  with  four 
volumes  of  water,  so  that  it  contains  about  0-2%  of  ferrous  arsenate, 
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and  is  used  as  a  spray.  It  is  much  less  toxic  to  plants  than  the 
alkali  arsenates,  and  adheres  better  than  Scheele's  or  Schweinfurth's 
green.  G,  B. 


Analytical   Chemistry. 


Automatic  Sampler  and  Mixing  Apparatus.  0.  Binder 
(Zeitsch.  anal.  Chem.,  1909,  48,  32 — 35). — For  fairly  uniform  samples 
the  apparatus  consists  of  a  channel  or  gutter  provided  with  a  number 
of  funnels ;  the  sample  is  placed  in  a  separate  funnel,  the  stem  of 
which  is  closed  with  the  finger,  and,  by  moving  the  finger,  the  sample 
is  allowed  to  run  into  the  channel  and  thence  through  the  funnels 
into  bottles  placed  below  the  funnels.  If  the  sample  is  large  and 
consists  of  pieces  of  widely  varying  sizes,  it  should  be  introduced  into 
a  chamber  divided  into  four  compartments  by  means  of  diagonal 
partitions ;  two  of  the  "  quarterings "  thus  obtained  are  mixed, 
re-distributed  over  the  apparatus,  and  so  on,  until  a  conveniently 
small  average  sample  has  been  obtained.  This  sample  may  then  be 
divided  into  smaller  parts  by  means  of  a  funnel  and  dividing  plates. 

W.  P.  S. 

Weighing  Hygroscopic  Substances  in  the  Open.  R. 
HoTTiNGER  {Zeitsch.  anal.  Chem.,  1909,  48,  73 — 78). — It  is  shown 
that  the  weight  of  hygroscopic  substances  may  be  obtained  in  open 
vessels:  by  weighing  the  substance,  dried  previously,  several  times  at 
regular  intervals.  By  plotting  a  curve  showing  the  increase  of  weight 
at  definite  intervals  of  time,  the  correct  weight  of  the  dry  substance 
may  be  obtained  by  extrapolation.  W.  P.  S. 

Gravimetric  Estimation  of  Halogens  by  means  of  Silver 
Nitrate.  Ernst  Alefeld  {Zeitsch.  anal.  Chem.,  1909,  48,  79 — 80). 
— A  precipitate  which  filters  readily  and  is  free  from  turbidity  is 
obtained  if  about  5  c.c.  of  ether  be  added  to  the  halogen  solution 
acidified  with  nitric  acid  before  the  addition  of  the  silver  nitrate 
solution.  The  precipitate  should  be  collected  on  a  Gooch  filter 
moistened  previously  with  ether.  W.  P.  S. 

Iodine  Compounds  and  Gold  Solutions.  C.  J.  Reichardt 
{Pharm.  Zeit.,  1909,  54,  58). — If  a  few  drops  of  1%  auric  chloride  are 
added  to  a  little  of  a  very  dilute  solution  of  potassium  iodide,  iodine  is 
liberated,  particularly  on  heating  to  boiling.  If,  when  cold,  the  liquid 
is  shaken  with  chloroform,  this  turns  violet.  If  potassium  bromide  is 
present,  yellow  crystals  will  be  found  floating  on  the  chloroform.  The 
process  is  suitable  for  the  detection  of  traces  of  iodides  in  commercial 
bromides  ;  a  1%  sodium  aurichloride  solution  is  then  employed. 

If  to  a  few  drops  of  a  1%  sodium  aurichloride  solution  are  added 
8  c.c.  of  water  and  then  a  drop  of  a  freshly-prepared  0*5%  potassium 
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iodide  solution,  the  liquid  on  heating  shown  a  yellow  opalwoence,  but 
remains  clear  in  transmitte<l  light.  If  now  are  added  substances 
capable  of  reJncin^  ^'^M.  and  the  heating  ifl  continued  for  about  half  a 
minuto,  chara( '  'lorations  are  noticed.     It  is  remarkable  that 

lacto.'^e,  unlike  <:  .  gives  no  reduction.     A  list  is  given  of  some 

homeopathic  compountiH  which  give  colorations  varying  from  violet  to 
(lark  blue.  The  colourn  should  be  observed  in  transmitted  and  also 
in  incident  light,  and  compared  with  a  similar  liquid  to  which  lactoae 
has  been  added.  L.  Dl  K. 

Colorimetric  Estimation  of  Diasolved  Oxygen  in  Water. 
(iEoiKiK  H.  Fkankkoktkk,  Ct.  W.  Walker,  and  A.  I).  Wilhoit  {J. 
Amer.  Chein.  .Soc.,  1908,  31,  35 — 43). — An  apparatus  is  described 
with  which  the  colorimetric  estimation  of  dissolved  oxygen  by  means 

r  ainmoniacul  cuprous  chloride,  according  to  Ramsay  and  Homfray 
;Abistr.,  1902,  ii,  171),  can  be  made  with  considerable  accuracy.  The 
essential  parts  of  the  apparatus  are  constructed  entirely  of  glass,  and 
Mio  mixing  of  the  cuprous  chloride  and  ammonia  is  effected  in  the 

jiparatus  itself.  A  few  experiments  have  been  made  on  the  rate  at 
which  oxygen  is  absorbed  by  water.  O.  8. 

Bstimation  of  Sulphur  in  Urine.  Emil  Abdxrbaldkm  and 
Ca.simir  Kink  {ZeiUch.  f,/i»/nol.  CUm.,  1909,  68,  331—333).— The 
statement  of  Osterber^'  and  Wolf  that  Schuls's  method  gives  too  low 
results  is  conilnnod.  (iood  results  are  obtained  if  the  oxidation  of  the 
urine  is  effected  with  sodium  peroxide.  W.  D.  H. 

EiStimation  of  Total  Sulphur  in  Urine.  F.  W.  Gill  and 
Habky  S.  Grindlky  (J.  Avier.  Ch«m,  «S'oo.,  1909,  31,  52 — 59). — 
Experiments  showing  that  there  is  a  loss  of  sulphur  attending  the 
estimation  of  this  element  in  urines  when  the  sodium  peroxide  methods 
or  other  iilkaline  fusion  methods  are  resorted  to.  The  loss  may 
amount  to  10"o,  or  even  more,  of  the  total  sulphur  present. 

L.  DB  K. 

Estimation  of  Total  Sulphur  in  Urine.  Otto  Folin  (/.  Aimt. 
C/tem.  Soc,  1909,  31,  284— 285).— A  reply  to  Gill  and  Grindley's 
criticism  (preceding  abstract)  on  the  author's  sodium  peroxide  method 
for  the  estimation  of  the  total  sulphur  in  urine  (Abstr.,  1906,  ii,  124). 

E.  G. 

EiStimation  of  Sulphide  in  Alkali  Cyanides.  Thomas  Ewan 
{J.  Soc.  Chem.  Lid.,  1909,  28,  10— 13).— A  critical  examination  of 
several  methods  of  estimating  small  quantities  of  sulphide  in  solid 
cyanides.  (1)  Ten  gi"ams  of  the  cyanide  are  dissolved  in  15  c.c.  of  water 
and  the  sulphide  titrated  by  a  standard  lead  nitrate  solution  until  a 
drop  of  the  solution  no  longer  gives  a  brown  stain  when  brought  in 
contact  with  a  drop  of  the  lead  solution  on  filter  paper.  This  is  a 
rapid  works'  method  ;  the  chief  error  is  due  to  oxidation  of  the 
sulphide  by  atmospheric  oxygen,  which  is  much  accelerated  by  the  lead. 
The    results    when    multiplied    by    1*25    are    sufficiently    accurate, 

18—2 
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(2)  Colorimetric  methods,  using  lead  sulphide,  are  only  correct  when 
the  two  solutions  compared  are  of  identical  composition,  and  when 
oxidation  is  avoided  or  made  to  affect  both  solutions  equally.  A 
method  described  by  G.  W.  Williams  fulfils  these  conditions  (/.  Clietii. 
Metall  Min.  Soc.  S.  Africa,  1905,  6, 170).  W.  Feld's  method,  in  which 
the  sample  is  distilled  with  excess  of  magnesium  chloride  in  a  current 
of  carbon  dioxide,  the  hydrogen  sulphide  evolved  being  collected 
in  standard  iodine  solution,  is  also  accurate,  but  somewhat  troublesome. 

T.  E. 

Titration  of  Sulphites  with  Permanganate,  Jaroslav 
MiLBAUEK  {Zeitsch.  anal.  Ghem.,  1909,  48,  17 — 24). — Owing  to  the 
fact  that  sulphurous  compounds  are  not  completely  oxidised  to 
sulphuric  acid  by  means  of  permanganate,  the  estimation  of  sul{)hites 
by  direct  titration  with  permanganate  solution  is  untrustworthy. 
Results  may  be  obtained,  however,  which  agree  well  with  those  found 
on  titration  with  iodine,  if  a  very  dilute  solution  of  the  sulphite 
is  added  to  ten  times  the  required  quantity  of  permanganate  solution, 
acidified  with  more  than'  20%  (by  volume)  of  concentrated  sulphuric 
acid,  and  the  excess  of  pei-manganate  then  titrated  with  standard 
oxalic  acid,  ferrous  sulphate,  or  hydrogen  peroxide  solution.  The 
excess  of  permanganate  cannot  be  titrated  with  thiosulphate  solution 
after  the  addition  of  potassium  iodide.  The  addition  of  a  trace  of 
iodine  or  bromine  has  a  favourable  influence  on  the  oxidation. 

W.  P.  S. 

Qualitative  Analysis  of  Sulphates,  Sulphites,  and  Thio- 
sulphates.  Wladimir  Alexandroff  {Zeitsch.  anal.  Ghem.,  1909,  48, 
31 — 32). — The  method  described  for  the  separation  and  identification 
of  sulphates,  sulphites,  and  thiosulphates  in  the  presence  of  each  other 
depends  on  the  different  solubilities  of  barium  sulphate,  sulphite,  and 
thiosulphate,  and  on  the  fact  that  silver  thiosulphate  decomposes  at 
the  ordinary  temperature  with  the  formation  of  silver  sulphide,  whilst 
silver  sulphite  remains  unaltered.  About  0"1  gram  of  the  mixed  salts 
is  dissolved  in  water,  and  the  boiling  solution  is  treated  with  an  excess 
of  barium  nitrate  solution ;  when  quite  cold,  the  precipitate,  consisting 
of  barium  sulphate  and  a  little  barium  sulphite,  is  collected  on  a 
filter,  washed,  and  tested  in  the  usual  way  for  sulphite.  The  filtrate 
is  treated  with  silver  nitrate  solution,  and  the  mixture  is  set  aside  for 
about  forty  minutes  or  until  the  silver  thiosulphate  has  decomposed. 
Ammonia  is  then  added,  the  silver  sulphide  is  removed  by  filtration, 
and  the  filtrate  is  acidified  with  hydrochloric  acid.  The  silver  chloride 
is  collected  on  a  filter,  and  the  filtrate  is  treated  with  bromine  after 
the  addition  of  ammonium  chloride.  The  sulphite  is  thus  oxidised, 
and  a  precipitate  of  barium  sulphate  is  formed.  W.  P.  S. 

Simple  Method  of  Estimating  the  Nitrogen  as  Nitrates 
and  Nitrites  in  Mixtures  and  in  Presence  of  Organic 
Matter.  T.  Zeller  {Landw.  Versucfis-Stat.,  1909,  70,  145 — 154). — 
The  solution  containing  nitrates  and  nitrites  is  boiled  with  a  measured 
amount   of   a   solution  of    ammonium   chloride   of    known   strength 
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(3 — 4%)  in  a  100  c.c.  flask  until  about  2  c.c.  remains.  The  residue  is 
diluted  to  100  c.c.  The  nitrogen  as  ammonium  chloride  Htill 
remHining  is  determined  in  40  c.c.  by  boiling  with  magnesia.  The 
(liiTorenco  between  the  initial  amount  of  ammonium  chloride  and  the 
iimount  of  ammonium  recovered  represents  the  nitrogen  as  nitrites. 
A  Hecond  40  c.c.  is  reduced  with  sulphuric  acid  and  iron,  and  distilled 
with  8odium  hydroxide.  The  result  obtained  leas  the  first  result 
gives  the  amount  of  nitrogen  as  nitrate. 

CarbonntcH,  when  present,  must  be  precipitated  with  barium 
chloride  before  treatment  with  ammonium  chloride. 

Kosults  of  a  considerable  number  of  estimations  in  weighed  amounts 
of  sodium  nitrite,  both  alone  and  in  presence  of  other  substances, 
inorganic  and  organic,  show  that  the  method  is  trustworthy. 

N.  H.  J.  M. 

Oravimetric  Estimation  of  Nitric  Acid.  A.  Hks  {Zeilaeh. 
anal.  Chem.,  1909,  48,  81— 98).— In  order  to  obtain  trustworthy 
rej'ults  by  the  method  described  by  Busch  (Abstr.,  1905,  ii,  282),  the 
Holution  should  contain  about  0*1%  of  nitrate ;  the  nitrate  solution 
under  examiimtion  should,  therefore,  be  concentrated  or  diluted  until 
this  conceutratiou  is  attained.  Dextrin,  gelatin,  and  possibly  other 
organic  cunipounds  hinder  the  crystallisation  of  nitron  nitrate, 
but  the  presence  of  aluminium  sulphate,  magnesium  sulphate, 
aiiunonium  sulphate,  potassium  phosphate,  magnesium  chloride, 
tartaric  acid,  citric  acid,  sucrose,  and  dextrose  is  without  influence  on 
the  estimation.  When  oxalic  acid  is  present,  the  results  obtained  are 
too  high.  Chloric  acid  precipitates  nitron  quantitatively  ah 
nitron  chlorate  if  the  solution  contains  about  0*25%  of  chloric  acid, 
but  nitric  and  chloric  acids  may  be  estimated  together  in  the  same 
solution  if  the  amount  of  one  of  the  acids  is  known.  W.  P.  S. 

Detection  of  Phosphorus.  J.  Peset  (Zeitseh.  aiuU.  Chem.,  1909, 
48,  35 — 36). — From  the  experiments  carried  out  by  the  author,  it  is 
seen  that  Mitscherlich's  process  is  capable  of  detecting  the  presence  of 
as  little  as  00000021  gram  of  phosphorus,  whilst  the  phosphorescence 
protlucod  by  0  0000085  gram  is  very  visible.  In  carrying  out  the 
test,  it  is  recommended  that  the  liquid  or  substance  suspected  of 
containing  phosphorus  should  be  placed  in  a  flask  of  about  400  c.c. 
capacity  and  connected  with  a  glass  tube  some  60  cm.  long  and  6  mm. 
in  diameter.  If  the  contents  of  the  flask  are  heated  to  boiling,  then 
cooled  slightly,  and  again  boiled,  the  phosphorescence  is  more  readily 
seen,  not  only  in  the  glass  tube,  but  also  in  the  flask.  W.  P.  S. 

Detection  of  Phosphatic  Compounds  in  Cereals.  P.  Carles 
{Ami.  C'hivi.  aiml.,  1909,  14, 57 — 58). — The  substance  (flour,  bran,  etc.) 
is  mixed  with  its  own  weight  of  nitre  and  a  tenth  of  its  weight  of 
sodium  hydrogen  carbonate,  and  introduced  by  degrees  into  a  platinum 
crucible  heated  to  redness.  When  cold,  the  mass  is  powdered  and 
again  heated.  The  mass  is  then  heated  with  dilute  nitric  acid,  and 
should  there  remain  any  char,  this  may  be  readily  burnt.  After 
boiling  the  acid  liquid  foi-  half  an  hour,  adding  more  nitric  acid  if 
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necessary,  the  phosphoric  acid  is  present  in  its  normal  form,  and 
may  be  precipitated  by  magnesium  mixture  and  finally  titrated  with 
uranium  solution.  By  means  of  this  method,  the  results  of  the 
analyses  will  be  perfectly,  concordant.  L.  de  K. 

Oolorimetric  Estimation  of  Phosphoric  Acid.  Isidore  Pouget 
and  D.  Chouchak  {Bull.  Soc.  chim.,  1909,  [iv],  5,  104— 109).— The 
method  depends  on  the  formation  of  an  insoluble  precipitate  of 
strychnine  phosphomolybdate  when  a  solution  containing  sodium 
molybdate,  strychnine  sulphate,  and  nitric  &^,id  is  added  to  a  solution 
of  a  phosphate  in  nitric  acid.  The  opalescent  nquids  produced  in  this 
way  show  in  the  colorimeter  tints  varying  frcm  yellow  to  brown, 
depending  on  the  intensity  of  the  opalescence.  The  exact  conditions 
of  working  and  the  precautions  to  be  observed  in  presence  of  excess  of 
calcium,  iron,  or  arsenic  are  described  in  detail  in  the  original. 

T.  A.  H. 

Oolorimetric  Estimation  of  Phosphates  in  SoluUon  with 
Other  Salts.  Clarence  Estes  {J.  Amer.  Chem.  Soc,  lS09,  31, 
247 — 250). — Yeitch  (Abstr.,  1903,  ii,  329)  has  shown  that  amTionium 
salts  and  certain  chlorides  affect  the  colour  of  phosphomolybdate 
solutions.  It  has  now  been  observed  that,  in  estimating  phosphorus 
in  meat  by  the  colorimetric  method,  the  salts  introduced  into  the 
solution  with  the  phosphates  from  the  oxidising  agents  used  interfere 
very  seriously  with  the  intensity  of  the  colour.  A  study  has  theie- 
fore  been  made  of  the  influence  of  several  reagents  on  the  coloratioi.. 
The  results  of  the  experiments  show  that  sodium  nitrate  and  probablj 
potassium  ethyl  sulphate  at  first  decrease  the  colour  in  proportion  to 
the  quantity  of  salt  present,  but  that  as  the  amount  is  increased  a 
certain  intensity  is  reached,  beyond  which  further  addition  of  the  salt 
does  not  produce  any  change.  Sodium  sulphate,  potassium  hydrogen 
sulphate,  magnesium  sulphate,  sodium  chloride,  and  an  excess  of  nitric 
acid  all  greatly  diminish  the  intensity  of  the  colour,  and,  if  present  in 
large  quantities,  reduce  it  to  a  mere  trace.  When  calcium  or  magnesium 
nitrate  is  added  to  the  solution,  the  colour  is  at  first  reduced,  but,  on 
adding  a  larger  quantity,  the  colour  is  gradually  restored,  until  it  becomes 
nearly  normal.  Tables  are  given  which  express  the  percentage  error 
caused  by  these  salts  in  the  colorimetric  estimation  of  phosphates, 
and  also  the  quantity  of  each  salt  which  will  produce  an  error  of 
approximately  5%  in  the  readings.  E.  G. 

Volumetric  Estimation  of  Phosphoric  Acid,  Mono-alkali  and 
Di-alkali  Phosphates.  John  M.  Wilkie  {J.  Soc.  Chem.  Ind.,  1909, 
28,  68 — 69). — The  method  is  based  on  the  fact  that  when  silver 
nitrate  is  added  to  an  orthophosphate  the  precipitate  always  consists  of 
trisilver  phosphate  ;  the  precipitation  is  rendered  complete  by  addition 
of  sodium  acetate,  and  the  amount  of  acetic  acid  liberated,  which,  of 
course,  varies  according  to  the  nature  of  the  phospliate  used  (phos- 
phoric acid,  mono-sodium  hydrogen  phosphate,  di-sodium  hydrogen 
phosphate)  is  then  titrated  with  i\^/10  barium  hydroxide,  using  phenol- 
phthaleiu  as  indicator.    By  way  of  a  check,  a  definite  quantity  of  iV/10 
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silver  solution  having  been  ufled,  the  ezoen  of  silver  may  be  titrated 
by  Vollmrd'H  method. 

If  carbonates  are  present,  the  silver  titration  should  be  applied  after 
expelling  the  carbon  dioxide  by  means  of  N/IO  sulphuric  acid. 

L.  DR  K. 

Detection  of  Small  Quantities  of  Arsenic  and  Preparation 
of  Arsenic  free  Chemicals.  Qioro  LocKKHAifN  (Verk,  G«$.  d«ut. 
Naturfortich.  Aerlte.^  lUOT,  ii,  143 — 145). — The  organic  matters  are 
destroyed  by  heating  with  nitric  and  sulphuric  acids  and  aubeeqaent 
f  uHion  with  nitre.  The  neutral  or  faintly  acid  solution  finally  obtained 
iH  mixed  wilh  a  little  iron-alum,  and  enough  ammonia  is  added  to  com- 
pletely precipitate  the  ferric  hydroxide,  which,  in  the  cold,  oarriss  down 
the  arsenic.  After  half  an  hour,  the  precipitate  is  collected,  washed 
with  cold  water,  and  then  redissolved  in  dilute  sulphuric  acid  and 
tested  in  the  Marsh  apparatus.  According  to  the  author,  iron  salts  do 
not  retard  the  reaction. 

Sulphuric  acid  may  be  freed  from  arsenic  by  heating  it  at  360®  and 
patusin^  a  current  of  hydrogen  chloride.  Araenic-free  chlorides  and 
nitrate.s  may  be  obtained  by  treating  their  solutions  with  excess  of 
ferric  hydroxide;  even  ammonia  may  be  thus  purified.  From  the 
purified  chlorides  and  nitrates,  the  corresponding  arsenic-free  acids  may 
thou  be  prepared.  L.  DB  EL 

EiStimation  of  Carbon  Dioxide  in  Blood.  W.  Dibbktt  (Cktm. 
Zentr.,  1909,  i,  49;  from  Arbb.  Geb.  Path.  AntU.  Baet.,  1908,  6, 
228—235). — A  weighed  quantity  of  blood  (about  5  c.c.)  is  mixed  in 
a  special  apparatus  with  10  c.c.  of  strong  oxalic  acid  solution,  and  the 
carbon  dioxide  evolved  is  absorbed  in  standard  barium  hydroxide 
solution.  When  the  Itarium  carbonate  has  subsided,  the  excess  of 
hydroxide  ia  titrated  with  standard  oxalic  acid.  L.  db  K. 

Estimation  of  Calcium  Oxide  in  Presence  of  Oaloinm 
Carbonate,  etc.  Heyer  (CKein.  Zeit.,  1909,  33,  102— 103).— 25 
Grams  of  the  sample  are  placed  in  a  half -litre  flask  with  125  c.c. 
of  water,  and,  after  shaking,  125  c.c.  of  2%  ammonium  chloride 
solution  are  'added.  The  stopper  is  inserted,  and  the  whole  well 
shaken  at  intervals  for  some  time.  Water  is  then  added  up  to 
the  mark  (or  a  trifle  over  to  compensate  for  undissolved  matter), 
the  whole  is  again  well  shaken,  and  then  allowed  to  subside. 
An  aliquot  part  is  withdrawn  and  titrated  with  N/XO  acid.  The 
ammonia  found  represents  the  calcium  oxide,  for  calcium  carbonate 
does  not  act  on  ammonium  chloride  in  the  cold.  L.  db  K. 

Volumetric  Estimation  of  Barium.  Arthur  E.  Hill  and 
William  A.  H.  Zink  (/.  Amer.  Chem.  Soc,  1909,  31,  43— 49).— A 
quantity  of  barium  salt  containing  about  0*1  gram  of  barium  is 
dissolved  in  water  and  rendered  faintly  alkaline  with  ammonia.  After 
diluting  to  60 — 70  c.c,  N/6  potassium  iodate  is  added  to  the  extent  of 
25  c.c.  more  than  is  required  theoretically.  When,  after  stirring,  the 
barium  iodate  has  settled,  it  is  collected  on  a  filter  and  washed  three 
times  with  strong  ammonia  and  then  with  alcohol.     The  precipitate. 
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and  afterwards  also  the  filter,  is  transferred  to  a  flask,  50  c.c,  of 
10%  potassium  iodide  and  10  c.c.  of  hydrochloric  acid  are  added,  and 
the  iodine  liberated  is  titrated  with  iV^lO  thiosulphate.  One  mol. 
of  this  =  1/12  at.  of  barium;  sodium  salts  do  not  interfere.  When 
potassium  or  ammonium  compounds  are  present,  the  barium  must  be 
precipitated  from  a  hot  solution.  In  presence  of  magnesium  a  little 
ammonium  chloride  should  be  added,  and  the  liquid  heated  before 
precipitation.     Calcium  or  strontium  should  be  absent.        L.  de  K. 

Estimation  of  Lead  as  Oxalate.  Wilhelm  Bottger  [and 
K.  PoLLATz]  (Verh.  Ges.  deut.  Natuo-forsch,  Aerzte.,  1907,  ii,  175 — 177). 
— ^The  acid  solution  is  neutralised  with  ammonia,  and  acetic  acid  is 
added  so  as  to  get  an  Nj2  acid  solution.  The  lead  is  then  precipitated 
with  a  slight  excess  of  oxalic  acid. 

After  washing  with  cold  water,  the  lead  oxalate  is  dried  at  100° 
and  weighed,  or  it  may  be  titrated  with  permanganate.         L.  de  K. 

Electrolytic  Estimation  of  Lead  and  of  Manganese  by  the 
Use  of  the  Filtering  Crucible.     Frank  A.  Gooch  and  F.  B.  Beyer 

{Amer.  J.  Sci.,  1909,  [iv],  27,  59—63;  Zeitsch.  anorg.  Chem.,  1909,61, 
286—292.  Compare  Abstr.,  1908,  ii,  529).— Good  results  may  be 
obtained  in  the  case  of  lead  with  the  filtering  crucible  as  an  electrolytic 
cell  if  nitric  acid  is  present  in  the  proportion  of  30  c.c.  of  the  strong 
acid  in  100  c.c.  of  the  solution.  The  liquid  should  be  kept  in  con- 
tinuous filtration  until  the  lead  has  completely  deposited  as  peroxide, 
and  the  acid  liquid  must  then  be  displaced  gradually  by  solution  of 
ammonium  nitrate,  and  all  the  while  the  current  must  be  kept  up. 
After  washing  with  water,  the  peroxide  is  dried  at  200°  and  weighed. 
Manganese  is  deposited  from  a  solution  containing  free  sulphuric 
acid  as  hydrated  peroxide,  which  is  then  converted  into  the  anhydrous 
condition  by  cautious  heating,  first  at  200°,  and  then  in  the  spreading 
flame  of  a  large  burner.  L.  de  K. 

Analysis  of  Red  Lead.  Alfred  Partheil  (Verh.  Ges.  deut. 
Naturforsch.  Aerzte.,  1907,  ii,  159). — The  estimation  of  the  insoluble 
constituents  of  red  lead  by  the  extraction  of  the  latter  with  hot  nitric 
and  oxalic  acids  is  inaccurate,  since  the  resulting  solution  of  lead 
nitrate  yields  a  sparingly  soluble  precipitate  of  oxalate  and  oxalo- 
nitrate  of  lead.  Good  results  are  obtained  by  treating  the  red  lead 
(2*5  grams)  with  10  c.c.  of  water,  5  c.c.  of  lactic  acid,  and  10  c.c.  of 
25%  nitric  acid  ;  the  insoluble  portion  is  washed,  dried,  and  weighed. 

The  value  of  a  technical  red  lead  can  be  determined  by  its  colour,  or 
by  an  estimation  of  the  lead  peroxide  by  Topf's  method  (Abstr.,  1887, 
997). 

Of  the  samples  examined,  only  a  few  approximated  to  the  composition 
PbgO^ ;  several  gave  values  approaching  Pb^Og.  C.  S. 

Action  of  Permanganate  on  Ferrous  Salts  in  Presence  of 
Hydrochloric  Acid.  "W.  Colet  Birch  {Chem.  News,  1909,  99, 
61 — 63,  73 — 74). — Fresenius'  method  of  titrating  iron  with  per- 
manganate  in    presence   of   hydrochloric   acid    by    adding   an   equal 
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amount  of  the  ferrous  solution  after  the  first  titration  and  re-titrating, 
this  process  being  repeated  several  times,  is  inaccurate.  The  addition 
of  various  salts,  recommeoded  by  several  authors,  is  usuMlly  without 
effect,  ammonium  sulphate  even  making  the  results  less  accurate. 
ManganeKG  sulphate  gives  fairly  good  results,  preventing  chlorine 
from  escaping,  but  is  troublesome  (compare  Harrison  and  Perkin, 
Abstr.,  1908,  ii,  228). 

The  browu  com{)oun(I,  which  obscures  the  end-point,  is  MnClp  as  is 
shown  by  its  isolation  as  MnUl3,2KCl,H20.  C.  H.  D. 

Precipitation  of  Cobalt  by  Potassium  Nitrite.  Lucikn  L.  db 
KoNiNCK  {Hull.  Soc.  chim.  Beig.,  1909,23, 11— 13).— The  author  states 
that  cobalt  is  eiTectnally  precipitated  by  adding  to  the  solution,  which 
should  contain  free  nitric  acid,  a  solution  of  |)otas8ium  nitrite  far 
more  than  sufficient  to  neutralise  the  acid.  The  precipitation  is  then 
more  complete  than  when  working,  as  usual,  in  a  solution  containing 
free  acetic  acid.  Traces  of  cobalt,  often  present  in  commercial  nickel 
salts,  may  thus  be  isolated.  L.  de  K. 

Procedure  for  the  Oxidation  of  Obromic  Acid  to  Perchromic 
Acid.  William  J.  Kahslakb  {J.  Amer.  Chsm.  Soc.,  1909,  31, 
250 — 251). — In  the  detection  of  chromium  by  the  oxidation  of 
chromic  acid  to  perchromic  acid,  it  is  usual  to  acidify  the  solution, 
then  to  add  ether,  and  finally  a  little  hydrogen  peroxide.  When  this 
procedure  is  followed,  it  often  happens  that  the  redaction  of  the 
perchromic  acid  to  a  chromium  salt  is  so  rapid  that  the  blue  colour 
is  not  produced.  If,  however,  the  hydrogen  peroxide  is  added  first 
and  thoroughly  mixed  with  the  neutral  or  alkaline  chromate  solution, 
and  the  mixture  is  then  treated  with  dilute  sulphuric  or  nitric  acid, 
a  good  blue  coloration  is  produced,  even  in  the  absence  of  ether. 
The  addition  of  other  is  not  necessary,  except  for  the  detection  of 
traces  of  chromium.  E.  G. 

lodometric  Estimation  of  Vanadic  Acid,  Chromic  Acid, 
and  Iron  Oxide  in  the  Presence  of  One  Another.  Graham 
Edgar  (Amer.  J.  Set.,  1909,  [iv],  27,  174 — 178  ;  Zeitach.  anorg.  Chem., 
1909,  61,  280 — 285). — A  process  for  the  estimation  of  vanadic  and 
chromic  acids  in  presence  of  each  other,  and  based  on  the  differential 
reducing  action  of  hydrobromic  and  hydriodic  acids,  has  been  described 
previously  (Abstr.,  1908,  ii,  989).  The  author  now  states  that  this 
is  also  available  in  presence  of  ferric  iron,  which  is  also  reduced  by 
boiling  with  hydriodic  acid. 

In  order  to  obtain  the  necessary  data  for  calculation,  it  is  necessary 
to  determine  one  of  the  constituents  separately ;  the  author  prefers 
estimating  the  chromic  acid  in  a  portion  of  the  original  solution 
as  follows.  A  slight  excess  of  sulphuric  acid  and  a  few  c.c.  of  syrupy 
phosphoric  acid  are  added,  and  then  an  excess  of  standard  arsenious 
acid.  After  about  twenty  minutes,  the  solution  is  made  alkaline 
with  sodium  hydrogen  carbonate,  and  the  excess  of  arsenious  acid  is 
titrated  by  adding  excess  of  standard  iodine  and  titrating  this,  after 
the  lapse  of  half  an  hour,  with  standard  thiosulphate,  using  starch  as 
indicator.  L.  de  K. 
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Volumetric  Estimation  of  Bismuth.  E-ichard  Ehrenfeld  and 
A.  Indra  {Zeitsch.  anal.  Ghem.,  1909,  48,  24 — 26). — The  phosphate 
method  for  the  volumetric  estimation  of  bismuth  (Abstr.,  1908,  ii, 
72)  yields  trustworthy  results  if  the  cochineal  indicator,  described  by 
Eepiton  (Abstr.,  1908,  ii,  320),  is  employed  in  the  final  titration. 
Results  of  experiments  are  recorded  which  show  that  the  average 
error  of  the  process  amounts  to  0'6%  of  the  bismuth  present,  which  is 
less  than  the  error  observed  in  the  process  as  described  originally. 

W.  P.  S. 

Elementary  Analysis  of  Organic  Substances.  Kenzo  Suto 
{Zeitsch.  anal.  Ghem.,  1909,  48,  1 — 17). — Several  modifications  of  the 
apparatus  usually  employed  are  suggested.  A  drying  tube  is  inserted 
between  the  air  or  oxygen  purifying  tubes  and  the  combustion  tube  in 
order  to  prevent  any  moisture  yielded  by  the  indiarubber  connexions 
finding  its  way  into  the  weighed  calcium  chloride  tube.  The  outlet 
end  of  the  combustion  tube  is  surrounded  by  a  small  steam-jacket,  so 
that  the  water  resulting  from  the  combustion  cannot  collect  at  the 
end  of  the  tube,  and  this  end  may  be  connected  directly  with  the 
calcium  chloride  tube  by  means  of  a  glass  adapter  fitting  closely 
to  the  end  of  the  combustion  tube.  The  joint  is  rendered  air-tight  by 
means  of  a  piece  of  rubber  tubing.  W.  P.  S. 

Combustion  of  Compounds  Containing  Nitrogen  by  the 
Simplified  Method.  Max  Dennstedt  and  F.  Hassler  {Ghem.  Zeit., 
1909,  33,  133). — The  lead  peroxide  used  in  the  authors'  simplified 
process  should  be  mixed  with  half  its  bulk  of  pure  red  lead  in  order 
to  absorb  the  nitric  fumes  given  off  in  the  combustion,  which  other- 
wise would  affect  the  carbon  and  hydrogen  determination. 

L.  DE  K. 

New  Potash  Apparatus.  M.  S.  Losanitsch  {Ber.,  1 909,  42,  237). 
— The  apparatus  is  a  modification  of  the  Geissler  bulb.  The  gas 
passes  first  into  a  glass  vessel,  in  which  are  three  small  wash-bottles  in 
series,  all  being  half  full  of  potassium  hydroxide.  It  is  thus  exposed 
to  a  considerable  surface  of  the  absorbent  before  passing  into  the 
wash-bottles.  A  drying  tube  of  the  usual  pattern  is  fused  to  the  glass 
vessel.  The  apparatus  weighs  about  25  grams  empty  and  50 — 60 
grams  when  filled.  E.  F.  A. 

Estimation  of  Carbon  by  means  of  the  Bomb  Calorimeter. 
J.  August  Fries  {J.  Amer.  Ghem.  Soc,  1909,  31,  272— 278).— A 
modification  of  the  bomb  calorimeter  is  described,  which  is  recommended 
for  determining  both  the  heat  of  combustion  and  the  carbon  content 
on  the  same  material,  or  can  also  be  used  for  the  estimation  of  cai'bon 
alone.  The  top  of  the  calorimeter  is  provided  with  two  openings  and 
valves,  an  inlet  terminating  on  the  inside  of  the  cover,  and  an  outlet 
extending  by  means  of  a  fine  platinum  tube  to  within  about  |-inch 
of  the  bottom  of  the  bomb.  After  ignition,  the  gas  in  the  bomb  is 
led  by  means  of  an  aspirator  through  four  U-tubes,  of  which  the  first 
and  last  contain  pumice  stone  and  sulphuric  acid,  whilst  the  other  two 
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contain  soda-lime,  to  absorb  the  carbon  dioxide.  Ii«8ult8  of  carbon 
eiitimationH  by  means  of  this  apparatus  are  quoted,  and  show  that  the 
method  is  trustworthy  and  accurate. 

It  is  suggested  that  hydrogen  could  also  be  estimated  with  the  bomb 
calorimeter,  but  for  this  purpose  the  bomb  would  have  to  be  lined  with 
platinum  or  other  non-corroding  material,  as  otherwise  the  escaping 
acids  would  attack  the  apparatus.  E.  0. 

EiStimation  of  Elssential  Oils.  Martih  Kijuhebt  {MUch.  Hakr. 
Genu^nm.,  lUO'J,  17,  131— 132).— It  is  pointed  oat  that  daring  the 
ovaponilion  of  the  ethereal  solution  of  the  essential  oil,  obtained  as 
described  by  Reich  (Abstr.,  1908.  ii,  1075),  moisture  may  condense 
on  the  ethereal  solution,  and  also  that  ether  itself  contains  water ; 
consequently,  the  residue  of  essential  oil  in  many  cases  contains  small 
quantities  of  water.  The  author  recommends  that  the  evaporation  of  the 
ether  should  be  carried  out  in  a  basin,  which  is  placed  under  a  bell-jar. 
A  current  of  dry  air  is  drawn  in  at  the  top  of  the  bell-jar  by  means 
of  a  water  pump  attached  to  a  tube  passing  through  a  tubulure  near 
the  bottom  of  the  side  of  the  jar  ;  this  tube  is  bent  inside  the  bell- 
jar  so  that  its  end  is  just  above  the  surface  of  the  solution  contained 
in  the  basin.  The  air  current  is  regulated  to  about  60  bubbles  per 
minute,  a  drying  bottle  being  placed  between  the  tube  and  the  pump 
for  this  purpose,  and  when  the  ether  has  been  evaporated,  the  opening 
at  the  top  of  the  bell-jar  is  closed  while  the  pump  is  kept  working.  The 
reduced  pressure  thus  produced  in  the  bell-jar  causes  any  condensed 
water  to  evaporate  quickly,  and  the  essential  oil  remaining  in  the 
basin  is  then  weighed,  after  the  l>asin  and  its  contents  have  been 
allowed  to  attain  the  ordinary  temperature.  During  the  evaporation 
of  the  ether,  the  temperature  is  so  reduced  that  there  is  but  little,  if 
any,  loss  of  essential  oil.  W.  P.  S. 

Precipitation  of  Reducing  Sugars  with  Basic  Lead  Aoetate. 
A.  HuciH  HuYAN  {Ztitsch.  Ver.  deut.  Zuckeriiui.,  1909,  1 — 4.  Compare 
Pellet,  Abstr.,  1906,  ii,  400  ;  Watts  and  Tempany,  Abstr.,  1908,  ii, 
236  ;  and  Prinsen-Ueerligs,  Abstr.,  1908,  ii,  991). — To  determine  the 
effect  of  various  clarifying  agents  (lead  salts)  on  reducing  sugars, 
solutions  of  dextrose  and  Itevulose  were  prepared  containing  5  grams 
of  the  sugar  and  1  gram  each  of  magnesium  sulphate  and  ammonium 
tartrate ;  the  lead  salt  was  added  to  50  c.c.  of  the  solution,  and  the 
whole  diluted  to  a  volume  of  100  c.c.  After  filtration,  the  excess  of 
lead  was  removed  by  means  of  potassium  oxalate,  and  the  sugar 
estimated  by  Allihu's  method.  The  results  obtained  show  that  normal 
lead  acetate  precipitated  practically  no  sugar,  but  that  basic  lead 
acetate,  whether  added  as  a  solution  or  in  the  dry  state,  and  basic 
lead  nitrate  removed  veiy  large  amounts  of  sugar ;  in  every  case  more 
lajvulose  was  precipitated  than  dextrose.  It  was  also  found  that  the 
polarisation  of  mixed  solutions  of  sucrose,  dextrose,  and  Itevulose  was 
affected  by  clarification  with  lead  salts  in  the  presence  of  optically 
inactive  substances  precipitable  by  lead,  a  portion  of  the  reducing 
sugars  being  removed  by  the  precipitate  formed.  W.  P.  S. 
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A'Method  to  Show  the  Presence  of  Pentoses  in  the  Presence 
of  Ketoses.  Herbert  E.  Roaf  {Proc.  physiol.  Soc,  1908,  v;  J. 
Physiol.,  38). — If  ketoses  are  present,  the  reaction  of  pentoses 
with  phloroglucinol  or  orcinol  and  hydrochloric  acid  is  obscured  by  the 
occurrence  of  a  brown  precipitate.  But  if  the  solution  is  distilled 
with  6%  hydrochloric  acid,  the  distillate  gives  characteristic  reactions ; 
phloroglucinol  and  hydrochloric  acid  give  first  a  brown  and  then  a 
dark  green  colour,  or  if  orcinol  is  used,  there  is  first  a  grey  and  then 
a  bluish-green.  These  results  are  not  masked  by  the  presence  of 
ketoses.  W.  D.  H. 

Seliwanoflf  s  Test  for  Sugars  of  the  Laevulose  Group.  Joseph 
PiERAERTS  {Bull.  AssoG.  cMm.  sucr.  dist.,  1909,  26,  560—562*). — The 
author  states  that  Seliwanoff's  reagent  (resorcinol  and  hydrochloric 
acid)  does  not  afford  a  ready  means  for  the  recognition  of  laevulose 
and  its  anhydrides  in  sugar  mixtures.  L.  dk  K. 

Apparatus  for  Reversed  Filtration  and  its  Application  to 
the  Estimation  of  Fibre.  Watzlaff  Iwanowsky  (J.  Euss.  Phys. 
Chem.  Soc,  1908,40,  1753 — 1756). — The  disadvantages  of  the  various 
apparatus  which  have  been  described  for  reversed  filtration,  such  as 
that  of  Bliimmer  (Chem.  Zeit.,  1908,  32,  232),  lie  in  the  limited  choice 
pf  filtering  material,  which  must  be  paper  or  fine  cloth,  and  in  the 
readiness  with  which  the  filter,  when  of  paper,  tears. 

The  apparatus  devised  by  the  author  to  remove  these  disadvantages 
consists  of  a  tube  widened  at  one  end,  into  which  fit  two  perforated 
disks  of  glass,  porcelain,  etc.,  holding  between  them  the  filtering 
material,  and  retained  in  position  by  means  of  a  rubber  band.  The 
tube  is  immersed  in  the  solution  to  be  filtered  and  connected  with  an 
exhausted  flask. 

The  estimation  of  fibre  in  food  materials  can  be  readily  carried  out 
by  means  of  the  apparatus.  The  material  is  boiled  with  dilute 
sulphuric  acid,  which  is  then  sucked  through  the  filter  fitted  with 
a  cloth  disk,  and  the  residue  washed  twice  with  water,  the  latter  being 
sucked  off  in  each  case  ;  "  dickes  Oreme-Tuch  "  is  the  best  material  for 
the  filter.  The  cloth  filter  and  the  residue  are  then  boiled  together 
with  dilute  alkali,  which  dissolves  the  cloth  quantitatively.  One 
quantitative  filter  and  four  disks  of  quick-filtering  paper  having  been 
previously  dried  and  weighed,  the  alkaline  liquid,  cooled  to  40 — 30°, 
is  drawn  off  through  the  filter  fitted  with  one  of  the  quick-filtering 
papers.  The  residue  is  boiled  with  water,  which  is  sucked  through 
another  of  the  papers.  Finally,  the  residue  and  the  two  used  papers 
are  boiled  with  water,  and  the  whole  filtered  through  the  two  remaining 
filters,  which  are  then  washed,  dried,  and  weighed.  This  method  is 
found  to  give  accurate  results.  T.  H.  P. 

Colour  Reactions  of  Dihydroxyacetone.  Georges  Denioes 
{Compt.  rend.,  1909,  148,  172 — 173). — In  presence  of  concentrated 
sulphuric  acid,  dihydroxyacetone  develops  intense  and  permanent 
colorations  when  added  to  phenols  or  to  certain  opium  alkaloids. 
O'l  c.c.  of  a  solution  of  the  phenol  or  alkaloid  (1  gram  -f  28  c.c. 
*  and  Bull.  Soc.  chim.,  1909,  [iv],  5,  248—250. 
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alcohol,  90 — 95%)  in  mixed  with  0'4  c.c.  of  a  solution  of  dihydrozy- 
acetone  rontaining  not  more  than  1  gram  per  litre ;  exactly  2  cc.  of 
Kulphuric  acid  (D  1*84)  are  then  added,  and  the  coloration  appears  in 
one  or  two  miniitee.  Codeine  gives  a  blue  tint  even  with  0*0001  mg. 
of  dihydroxyaoetone. 

Morphine  and  heroine  give  violet  or  sepia  tints,  whiliit  thymol  gives 
a  bl(X}d-red,  and  /?-naphtbol  a  green,  coloration,  the  solution  in  the 
latter  case  Hhowing  a  green  fluorescence.  Resorcinol  gives  a  colour 
resembling  that  of  the  alkali  dichromates.  W.  O.  W. 

New    Reactions    of    Dihydroxyaoetone.      Gbobobs    Dcxioks 

(Compt.  rend.,  1900,  148,  282—283.  Compare  preceding  abstract).— 
The  roactiouH  previously  ascribed  by  the  author  to  dihydroxyaoetone 
are  not  8{)ecially  characteristic  of  the  pure  compound,  but  are  partly 
duo  to  the  presence  of  bromine.  To  obtain  the  reactions  with  pure 
dihydroxyacetone,  it  is  necessary  to  add  0*1  c.c.  of  a  4%  solution  of 
potashiutn  bromide  to  the  other  reagents  employed.  Under  theee 
conditionK,  guaiacol  gives  a  blue  coloration,  salicylic  acid  a  raspberry- 
red,  and  gallic  acid  a  deep  violet  coloration.  W.  O.  W. 

Detection  of  Benzoic  and  Salicylic  Acids  in  Fermented 
Beverages  and  in  Milks.  Lucib.v  Kohin  (Ann.  Chim.  anal.,  1909, 
14,  53 — 54). —  irifMS,  CiicUrt,  B««r$. — Fifty  c.c.  of  the  liquid  are  mixed 
with  a  little  ferric  chloride  and  a  little  hydrochloric  or  sulphuric  acid, 
and  shaken  with  40 — 50  c.c.  of  ether.  After  washing  the  ether  twice, 
oDohalf  i.s  taken  and  used  for  the  detection  of  salicylic  acid ;  the  other 
portion  is  shaken  with  25  c.c.  of  a  weak  alcoholic  solution  of  sodium 
hydrogen  carlionate,  and  the  alkaline  liquid  is  evaporated  to  dryness 
and  examined  for  benzoic  acid  by  the  nitration  test  described  previously 
(Abstr.,  1908,  ii,  1078). 

Milk. — This  must  be  deprived  first  of  its  fatty  matter  and  casein. 
Fifty  c.c.  of  the  sample  are  slowly  added  with  stirring  to  a  mixture  of 
10  CO.  of  5%  sulphuric  acid  and  20  &c.  of  strong  alcohol,  and  the 
filtrate,  which  must  be  quite  clear,  is  then  treated  with  ether  as 
directed.  If  an  emulsion  forms,  some  more  water  may  be  added,  and 
the  ethor  should  be  washed  with  water  containing  a  very  little  alcohol. 

L.  DE  E. 

Microscopical  Detection  of  Lichen  Acids.  Emanuel  Sknft 
{Verh.  Gea.  deut.  Xatw/orsch.  Aertze.,  1907,  ii,  161— 164).— A  particle  of 
the  thallus  is  put  on  an  object  glass  and  covered  with  a  large  drop  of 
bone  oil.  After  breaking  it  up  with  a  lancet  as  much  as  possible,  a 
thick  covering  glass  is  placed  on  it,  but  by  means  of  a  second  covering 
glass,  or  a  thin  stiip  of  paper,  it  is  raised  slightly  at  one  side. 

The  glass  is  now  heated  over  a  small  flame  for  some  time  to  extract 
the  acids,  and  the  cover  is  then  gently  pressed  with  a  lead  pencil  and 
moved  so  as  to  collect  the  liquid  on  one  spot.  After  the  lapse  of 
about  one'day,  the  slide  is  examined  under  the  microscope.  Sometimes 
it  is  advisable  to  extract  a  larger  quantity  of  the  lichens  with  a 
suitable  solvent  (chloroform,  benzene,  alcohol,  etc.),  and  to  recrystal- 
lise  the  residue  left  on  evaporation  from  bone  oil  as  directed. 
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In  this  manner,  the  author  has  obtained  characteristic  crystals  of 
calycin,  chri/socetraric  acid,  pinastric  acid,  oxypulvic  acid,  rhizocarpic 
acid,  vulpic  acid,  methylpulvic  acid,  callopismic  acid,  physcianin,  and 
parietin.  L-  de  K. 

Characterisation  of  Fish  Oils  by  the  Bromine  Addition 
Products.  Henrik  Bull  and  J.  C.  F.  Johannesen  (Chem.  Zeit., 
1909,  33,  73 — 74). — A  modification  of  Hehner  and  Mitchell's  gravi- 
metric method  so  as  to  render  it  suitable  for  the  testing  of  dorse  liver 
oil.  One  gram  of  the  fatty  acids  obtained  from  the  sample  is  dissolved 
in  5  c.c.  of  glacial  acetic  acid  and  25  c.c.  of  ether,  andO"5  c.c.  of  bromine 
is  added  very  slowly  with  continual  cooling  and  shaking. 

The  precipitate  is  collected  in  a  weighed  tube  containing  asbestos, 
washed  thrice  in  succession  with  5  c.c.  of  the  ether-acid  mixture,  and 
then  twice  with  5  c.c.  of  dry  ether.  The  tube  is  then  dried  at  100° 
and  weighed.  Genuine  dorse  liver  oil  yields  about  34%  of  brominated 
product,  but  on  altering  the  proportions  of  the  reagents,  or  on  adding 
the  bromine  carelessly,  quite  different  figures  are  obtained. 

L,  DE  K. 

Detection  of  Aniline.  J.  Peset  {Zeitsch.  anal.  Chem.,  1909,  48, 
37 — 40). — Several  characteristic  colour  reactions  produced  by  the 
action  of  oxidising  agents  on  aniline  are  given.  If  two  drops  of 
aniline  are  treated  with  0*5  c.c.  of  concentrated  nitric  acid  and  0'2 
gram  of  potassium  chlorate,  a  blue  coloration  is  produced,  which 
quickly  changes  to  yellowish-red  ;  after  a  short  time,  an  odour  of 
benzaldehyde  is  noticed,  and  a  gas  is  evolved  containing  hydrogen 
cyanide.  On  diluting  the  mixture  with  water,  a  yellow  precipitate 
forms,  which  is  insoluble  in  benzene,  light  petroleum,  and  chloroform, 
but  soluble  in  amyl  alcohol  and  acids.  The  blue  solution  and  the 
amyl  alcohol  solution  exhibit  absorption  spectra.  If  the  aniline 
solution  tested  is  dilute,  heat  must  be  applied  in  order  to  obtain  the 
colorations.  One  part  of  aniline  in  102,400  parts  of  water  shows 
a  feeble  yellow  coloration  ;  if  ammonia  is  added  and  the  mixture 
shaken  with  amyl  alcohol,  0*000009  gram  of  aniline  may  be  detected. 
Concentrated  nitric  acid  and  sodium  hypochlorite  give  a  blue  coloration 
with  aniline ;  the  colour  changes  to  red,  and  becomes  brown  on  the 
addition  of  ammonia.  Both  colours  are  soluble  in  amyl  alcohol. 
Nitric  acid  and  sodium  nitrite,  manganese  dioxide  or  lead  peroxide, 
give  a  green  coloration  with  aniline,  changing  to  red,  whilst  nitric 
acid  and  potassium  dichromate  yield  an  intense  red  colour,  which 
gradually  becomes  green,  then  blue,  and  finally  red  with  the  evolution 
of  gas.  If  permanganate  is  employed  with  nitric  acid,  a  green 
coloration  changing  to  blue  is  observed.  When  aniline  is  treated 
with  10%  acetic  acid  and  sodium  peroxide,  a  yellow  coloration  is 
obtained  on  boiling  the  solution.  All  these  colours  are  soluble  in 
amyl  alcohol  in  the  presence  of  ammonia,  and  the  solutions  show 
absorption  bands.  W.  P.  S. 

Detection  of  Methylaniline  and  Dimethylaniline  in  Presence 
of  Each  Other.  Hermann  Emde  {Arch.  Pharm.,  1909,  247,  77—79). 
— Several  grams  of  the  substance  under  examination  are  dissolved  in 
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Rtrong  hydrochloric  acid,  and  tho  solution  added  drop  by  drop  to 
excess  of  platinum  tetrachloride  di88olve<l  in  water.  By  careful 
cryHtalli8ation  of  tho  precipitate  from  alcohol  containing  hydrogen 
chloride,  the  two  plntinichlorides  can  be  separated.  Methylaniline 
platiuichloride,  m.  p.  199'  (decomp.),  forms  compact,  orange-red 
cryntalfl.  Diviethylaniline  plalmicMoriiUf  m.  p.  173^  (deoomp.),  crys- 
tallises in  orange-red  needles,  and  deoompoees  when  wanned  in  water, 
forming  an  inky  fluid.  Instead  of  separating  the  two  platinichlorides, 
the  original  precipitate  may  be  boiled  with  water,  when,  if  dimethyl- 
aniline  platinichloride  is  present,  an  inky  liquid  is  formed.  From 
this,  methylaniline  platinichloride  crystallues  out  on  cooling. 

T.  A.  H. 

Estimation  of  Urea.  F.  Habsuer  {Chem.  Zeil.,  1909,  83,  1 10).~ 
The  urino,  representing  not  more  than  (Vl  gram  of  urea,  is  added 
slowly  from  a  burette  to  25  c.c.  of  sodium  hypobromite  solution 
(200  gnims  of  sodium  hydroxide  free  from  carbonate  in  750  c.c  of 
water ;  when  cold,  50  c.c.  of  bromine,  and  then  water  up  to  a  litre), 
and  tho  carlxni  dioxide  formed  in  the  reaction  is  estimated  gravi- 
metriciilly  in  Henriquos  and  Meyer's  apparatus  (Abstr.,  1900,  ii, 
687).  Before  liberating  the  carbon  dioxide,  it  is  necessary  to  reduce 
tho  excess  uf  hypobromite,  and  this  is  done  effectually  by  means  of 
zinc  or  aluminium  powder.  The  reduction  is  carried  out  in  a  flask 
furnished  with  a  Bunsen  valve,  so  as  to  exclude  atmospheric  carbon 
dioxide,  and  is  complete  after  three  hours.  A  blank  experiment 
should  bo  made  once  for  all  to  determine  any  carbon  dioxide  present 
in  the  hypobromite  itself.    Carbon  dioxide  x  15/11  =>urea.     L.  di  K. 

Estimation  of  Urea.  Adolf  Jollbb  {ZeiUch.  anal.  CKem.,  1909, 
48,  26 — 30). — In  the  process  deecribed,  the  urea  is  decomposed  by 
alkaline  sodium  hypobromite,  the  excess  of  hypobromite  decomposed 
by  nascent  hydrogen,  and  the  carbon  dioxide,  resulting  from  the 
decomposition  of  the  urea,  is  then  liberated  by  the  addition  of  acid, 
collected,  and  weighed.  The  urea  solution,  containing  not  more  than 
025  gram  of  urea,  is  placed  in  a  flask,  and  100  c.c.  of  sodium  hypo- 
bromite solution  (prepared  by  dissolving  30  grams  of  bromine  in 
500  c.c.  of  10%  sodium  hydroxide  solution)  are  added.  The  flask  is 
closed  by  a  Bunsen  valve,  and  the  contents  are  shaken  for  five 
minutes.  Three  grams  of  Devarda's  mixture  (45  parts  of  aluminium, 
50  parts  of  copper,  and  5  parts  of  zinc)  are  then  added,  and,  after  two 
houi's,  the  flask  is  connected  with  an  upright  condenser,  the  upper 
end  of  which  is  connected  in  turn  with  drying  tubes  and  a  weighed 
potash  bulb.  A  current  of  air  free  from  carbon  dioxide  is  drawn 
through  the  whole  apparatus,  and  hydrochloric  acid  is  added  gradually 
through  a  tapped  funnel  to  the  contents  of  the  flask.  The  latter  is 
eventually  heated,  and  the  current  of  air  continued  until  the  whole  of 
the  carbon  dioxide  has  been  absorbed  in  the  potash  bulb.  The  increase 
of  weight  of  the  latter  is  a  measure  of  the  urea,  as  44  parts  of  carbon 
dioxide  are  equivalent  to  60  parts  of  urea.  A  blank  estimation  is 
necessary,  in  order  to  allow  for  the  carbon  dioxide  which  is  in- 
variably present  in  the  reagents  employed.  The  method  yields 
trustworthy  results  in  the  case  of  pure  urea.  W.  P.  S. 
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A  New  Ureometer.  M.  Emmanuel  Pozzi-Escot  (Ann.  Chim. 
anal.,  1909,  14,  52 — 53). — The  decomposition  flask  containing  1  or 
2  c.c.  of  the  urine  is  fitted  with  a  cylindrical  reservoir  filled  with  the 
hypobromite  solution.  By  gently  turning  a  stopcock,  a  desired 
volume  of  the  reagent  is  made  to  flow  into  the  urine.  The  nitrogen 
evolved  escapes  through  a  side-tube,  and  is  collected  over  water  and 
measured  with  the  usual  precautions.  L.  de  K. 

Estimation  of  Alkaloids  in  Coca  Leaves.  Anne  W.  K.  de 
Jong  {Rec.  trav.  Chim.,  1908,  27,  419— 421).— 12-5  Grams  of  the 
finely-powdered  leaves,  moistened  with  5  c.c.  of  25%  ammonia,  are 
extracted  in  a  Soxhlet  apparatus  with  light  petroleum  of  low  b.  p. 
After  ten  to  fifteen  hours'  extraction,  the  petroleum  is  poured  into 
a  separating  funnel,  and,  after  rinsing  the  flask  with  some  light 
petroleum,  the  leaves  are  extracted  a  second  time  for  three  hours.  The 
mixed  petroleum  extracts  are  then  shaken,  first  with  50  c.c.  and  then 
25  c.c.  of  0*5%  hydrogen  chloride  solution.  The  acid  extracts  are  passed 
through  a  small  filter,  which  is  then  washed  twice  with  water.  The 
filtrate  is  shaken  once  with  ethyl  ether,  which  is  rejected,  and  the 
liquid  is  then  rendered  alkaline  with  ammonia  and  shaken,  first  with 
50  c.c.  and  then  with  25  c.c.  of  ether.  The  ethereal  solution  is  then 
introduced  into  a  flask,  and  when  it  has  become  quite  clear,  it  is 
carefully  decanted  into  a  weighed  flask,  and  the  other  flask  is  rinsed 
twice  with  a  little  ether.  The  ether  is  then  recovered  by  distillation, 
and  the  last  traces  are  removed  by  placing  the  flask  in  boiling  water 
and  passing  a  current  of  air.  After  cooling  in  a  desiccator,  the  flask 
is  re-weighed.  L.  de  K. 

Estimation  of  Creatinine  in  Urine.  G.  Edlepsen  (Chem.  Zentr., 
1909,  i,  108  ;  from  Miinch.  med.  Woch.,  1908,  55,  2524—2527).— 
The  creatinine  is  precipitated  by  means  of  dilute  sulphuric  acid  in 
presence  of  alcohol  and  ether;  the  precipitate  is  collected  and  redissolved 
in  water,  and  then  titrated  with  barium  hydroxide  with  phenol- 
phthalein  as  indicator ;  0*396  SO^  =  0*604  creatinine.  The  urine 
should  be  first  freed  from  phosphates  and  sulphates  by  the  usual  barium 
mixture.  According  to  another  process,  after  removing  urea  with 
mercuric  nitrate,  10  c.c.  of  the  urine  ai'e  mixed  with  5  c.c.  of  a  1% 
solution  of  salicylic  acid,  and  the  excess  of  this  is  extracted  by  shaking 
with  pure  ether  and  titrated  with  N'/'2  sodium  hydroxide.  Twenty-two 
parts  of  salicylic  acid  combine  with  seventy-eight  parts  of  creatinine. 
•  .  L.  DE  K. 

Estimation  of  Tannins.  Luigi  Eemanno  Cavazza  (CAem.  Zentr.,  1 908, 
ii,  2045  ;  from  pamphlet,  4  pp.). — The  tannin  solution  is  precipitated 
with  calcium  hydroxide  solution,  and  the  calcium  tannate  is  introduced 
into  a  narrow  tube  graduated  for  the  purpose.  After  settling,  the 
volume  is  read  off,  and  this  calculated  into  the  corresponding  weight  of 
tannin.  L.  de  K.-f 
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New  Proof  of  the  Existence  of  Molecules.  Tub  Svkdbbho 
{Zeilach.  phyaikal.  Chem.,  1909,  65,  624— 633).— The  absorptioD  of 
light  in  solutions  is  proportional  to  the  concentration,  c,  of  the  solate 
und  to  the  length,  I,  of  the  absorbing  layer.  In  the  present  paper 
the  limiting  value  of  the  absorption  couHtant,  lim.A  —  e^  has  been 
(leterniined  by  measurements  under  such  condition«  that  the  absorption 
is  just  vitfible. 

The  apfiaratus  consists  of  two  tubes  of  Jena  glass,  A  and  B^  eaoh 
two  metres  long  and  15  mm.  in  diameter,  placed  parallel  to  t>ne 
smother  and  illuminated  at  one  end  by  a  flame  and  screen.  The  tube 
I  contains  distilled  water,  and  B  the  solution  to  be  tested;  in  front 
of  A  is  placed  a  glass  trough  with  parallel  sides,  containing  a  known 
volume  of  distilled  water.  From  a  burette  a  concentrated  solution  of 
the  Hub.stance  contained  in  B  is  dropped  into  the  distilled  water  in 
the  trough  until  the  colours  of  the  two  tubes  appear  the  same.  It  is 
shown  by  experiments  with  copper  sulphate  and  with  magenta  that 
Um.k  can  be  determined  with  considerable  aocuracy  in  very  dilute 
solution  ;  in  the  case  of  magenta,  ak  a  dilution  of  1  x  10~^  normal. 

The  method  has  been  used  to  investigate  the  solutions  of  colloidal 
gold  obtained  by  reduction  with  hydrazine  hydrochloride  and  with  an 
ethereal  solution  of  phosphorus  respectively.  The  concentration  of 
the  gold  solution  was  varied,  and  in  each  case  the  value  of  Mva.k  was 
determined,  and,  when  practioible,  the  size  and  number  of  the  colloidal 
particles  determined  by  means  of  the  ultramicroscope.  The  results 
show  that  the  particles  become  progressively  smaller  the  greater  the 
dilution.  The  curve  obtained  by  plotting  the  values  of  log(l/lim.ik) 
as  ordinates  against  the  values  of  log(l /concentration)  rises  at  first, 
attains  a  maximum,  and  then  falls  continuously  as  far  as  the  observa- 
tions  can  be  carried.  The  observations  show  that  the  specific  absorption 
in  the  colloidal  region  is  at  first  nearly  independent  of  the  concentration, 
but  in  less  concentrated  solution  decreases  rapidly.  As  the  fall  in 
absorption  runs  parallel  with  a  diminution  in  the  size  of  the  particles, 
as  far  as  the  latter  can  be  observed  with  the  ultramicroscope,  it  may 
be  assumed  that  the  steady  diminution  of  the  absorption  in  still  more 
dilute  solution  indicates  a  further  diminution  in  the  size  of  the 
particles  in  regions  inaccessible  to  the  ultramicroscope.  G.  S.  . 

Importance  of  Refractometric  Investigations  in  Pharmacy. 
Endre  von  Kazay  {Chem.  Zentr.,  1909,  i,  309  ;  from  jp/iarm.  Post, 
1908,  41,  993 — 994). — Examples  are  given  which  show  the  importance 
of  determining  the  molecular  refraction  of  substances  as  a  means  of 
ascertaining  the  nature  of  their  internal  structure.  With  pyridine 
it  is  experimentally  found  that  no=  1*50468,  £>  0979,  hence 
Jf(n  -  1)/Z>  =  40"7  ;  thus  supporting  the  structure  assigned  by  Reidl 
and  Dewar  (which  gives  a  calculated  value  40'0). 

When  extended  to  the  consideration  of  two  rings,  similar  accord  is 
VOL.  xcvi.  ii.  19 
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observed  between  the  observed  and  the  calculated  values  for  molecular 
refraction,  thus  :  Naphthalene,  Wd=  1-5245,  D  0-962  (98°),  M{n  -l)/D  = 
76-45  (calc.  76-4).  |8-Naphthol,  «„  =  1-6114,  D  M  {9r),M{n-l)/D  = 
79-2  (calc.  79-2) ;  also  with  quinoline  the  Reidl-Dewar  structure  is 
valid,  Wd=  1-6093,  D  1-0947,  i/(w  -  1)/Z>  =  71-78  (calc.  71-8).  The 
refractive    index   found    for   thiophen   from   Wd  =  1'5237,    I)   1-0643, 

J/'(w  —  l)/Z)  =  41*32,  is  in  agreement  with  the  structure      n i     ]>S. 

The  fact  of  being  able  to  differentiate  between  molecular  structures 
by  molecular-refraction  measurements  makes  it  possible  to  decide 
whether  an  artificially  prepared  substance  is  identical  in  all  respects 
with  the  natural  substance.  For  instance,  the  refractive  index  of 
artificial  camphor  is  (?i  -  l)/rt  =  0-4873,  whilst  that  of  natural  camphor 
is  0*5036,  showing  that  the  more  highly  refractive  natural  substance 
contains  a  double  linking  in  the  ring,  M{n  -  l)/a  =  76*54  (calc.  76*6). 

J.  Y.  E. 

Resolution  of  Racemic  Substances  Prepared  by  Chemical 
Synthesis.  Eflfect  of  Circularly-polarised  Light.  A.  Cotton 
(J.  Chim.  Phys.,  1909,  7,  81 — 96.  Compare  Cotton,  Ann.  Chim.  Fhys., 
1896,  [vii],  8,  373;  Byk,  Abstr.,  1905,  ii,  70).— The  author  discusses 
the  possibility  of  resolving  a  racemic  mixture  into  its  components  by 
physical  means,  and  draws  the  conclusion,  in  agreement  with  P.  Curie, 
that  the  resultant  of  the  physical  agents  employed  must  also  possess 
enantiomorphous  dissymmetry,  and  must  influence  the  chemical  change 
in  a  definite  way.  These  requirements  should  be  satisfied  by  circularly- 
polarised  light. 

Experiments  are  described  in  which  an  alkaline  solution  of  copper 
racemate  was  exposed  in  vessels  for  several  days  to  solar  light 
circularly  polarised  to  right  and  left  respectively.  The  conditions  in 
this  case  appear  particularly  favourable  to  resolution,  because  the 
d-  and  ^tartrates  absorb  right  and  left  rays  unequally,  and  the 
solutions  undergo  reduction  on  exposure  to  light.  The  solutions, 
however,  showed  no  optical  activity  at  the  end  of  the  experiment. 
Among  other  causes  of  this  failure  it  is  suggested  that  the  solutions 
may  have  been  too  concentrated,  and  therefore  the  salt  was  not 
sufficiently  split  up  into  its  d-  and  /-components. 

The  possible  mode  of  formation  of  optically  active  substances  in 
nature  is  briefly  discussed.  G.  S. 

Formation  of  [Optically]  Active  Compounds  by  P.  Curie's 
Method.  Philippe  A.  Guye  and  G.  Drouginine  {J.  Chim.  Phys., 
1909,  7,  97—100.  Compare  Curie,  J.  Phys.,  1894,  [iii],  3,  641  ; 
Cotton,  preceding  abstract). — Curie  has  suggested  that  the  formation 
of  one  of  the  optical  antipodes  ought  to  be  favoured  if  the  chemical 
change  which  ordinarily  gives  rise  to  a  racemic  mixture  is  carried  out 
in  a  dissymmetric  medium  constituted  by  the  superposition  of  a  magnetic 
on  an  electrostatic  field.  In  order  to  test  this  theory,  the  authors 
have  examined  the  reaction  in  which  bromine  combines  with  methyl 
fumarate  to  form  methyl  dibromosuccinate,  and  the  analogous  reaction 
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in  which  bromine  combines  with  methyl  cinnamate,  but  the  products 
showed  no  sign  of  optical  activity. 

The  investigation  is  being  continued  with  more  powerful  fields. 

G.  S. 

Dispersion  of  Light  in  Gases.  I.  Dispersion  of  Acetylene 
and  Methane.  Stanlslas  Loria  {Bull.  Acad.  Sci.  Cracow,  1908,  10, 
1059 — 1067). — The  refractive  indices  of  methane  and  acetylene  have 
))e<-n  measured  for  a  series  of  wave-lengths  by*  the  interferometer 
method.  The  methane  was  prepared  from  magnesium  methyl  iodide,  and 
the  acetylene  from  calcium  carbide,  the  primary  product  being 
ptiiitied  by  fractional  distillation.  The  values  of  a  and  b  in  the 
disptinsion  formula  n-  I  =o(l  +6/X')  are  for  methane:  o  =■  000042607, 
6=1-441  xlO->o,  and  for  acetylene,  a -000054242,  6- 1'453  x  10-»». 

H.  M.  D. 

A  New  Bunsen  Spectroscope  for  the  Investigation  of 
Absorption  Spectra  of  Liquids.  Otto  Schumm  {ZeiUcIi.  plii/tiol. 
C/iem.,  1909,  69,  54 — 56). — The  instrument  which  is  described  in  full, 
with  diagram-s  gives  ^harp  results.  W.  D.  H. 

Connexion  between  Band  and  Line  Spectra  of  the  same 
Metallic  EUements.  W.  Nokl  Habtlev  {Sei  Trans.  Hoy.  Dttbl, 
Soc,  1908,  ii,  9,  85 — 138). — Experiments  have  been  made  to  ascertain 
the  connexion  between  the  bands  and  lices  which  characterise  the 
spectra  of  certain  elements.  Calcium  spectra  were  obtained  from  (1) 
solid  CH  lei  urn  salts  ignited  in  the  oxy  hydrogen  flame,  (2)  metallic 
calcium  in  the  flame  of  a  Mecke  burner,  (3)  lime  in  the  same  flame,  (4) 
t  he  condensed  spark  between  electrodes  of  metallic  calcium,  and  (5) 
the  spark,  without  condenser,  taken  from  solutions.  The  flame  spectra 
of  the  elements  rubidium,  ccesium,  calcium,  strontium,  barium,  silver, 
cop|)er,  tin,  lead,  and  thallium  were  obtained  when  gradually  diminish- 
ing quantities  of  salts  of  the  metals  were  introduced  into  the  oxy- 
hydrogen  flame.  The  quantities  were  varied  by  dropping  determinate 
vohimes  of  solutions  of  known  strength  on  to  ashless  filter  ptapers, 
which  were  then  dried  and  introduced  into  the  flame.  The  observations 
lead  the  author  to  the  conclusion  that  the  banded  flame  spectra  are  the 
spectra  of  the  atoms,  and  that  the  monatomic  metallic  elements,  which 
exhibit  two  spectra,  one  of  lines  and  the  other  of  bands,  can  exist  in 
two  different  conditions,  the  difference  being  due  to  the  larger  amount 
of  energy  associated  with  the  atom  which  exhibits  a  line  spectrum. 
The  acquisition  of  energy  by  the  primitive  or  normal  atom 
arises  from  its  chemical  properties  and  from  the  excess  of  energy, 
which  is  transferred  to  it  in  the  flame  or  arc,  over  that  which  is 
necessary  to  liberate  the  atom  from  its  compounds.  H.  M.  D. 

Spectroscopic  Investigation  of  the  Behaviour  of  Metallic 
Salts  in  Flames  of  Different  Temperatures.  Herbert  Auerbach 
{Zeitsch.  wiss.  Phonograph.  Pholophysik.  Pholochem.,  1909,  7,  41  — 06). 
— The  apparatus  used  in  the  experiments  was  described  in  the  first 
pait  of  the  paper  (this  vol.,  ii,  105).  The  author  records  the  spectral 
lines  and  bands  which  were  obtained  when  the  alkali  and  alkaline 
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earth  metals,  copper,  manganese,  iron,  nickel,  and  cobalt  in  the  form 
of  chlorides  and  thallium  and  lead  in  the  form  of  nitrates  were 
introduced  into  (1)  the  Bunsen  flame,  (2)  the  coal-gas  air  blow-pipe 
flame,  and  (3)  the  coal-gas  oxygen  blow-pipe  flame.  Except  in  the 
case  of  manganese,  iron,  nickel,  and  cobalt,  all  the  spectra  show  an 
increase  in  the  number  of  lines  and  bands  as  the  temperature  rises. 
The  increase  takes  place  for  the  most  part  towards  the  ultra-violet  end. 
This  indicates  that  rise  of  temperature  causes  a  displacement  of  the 
energy  of  emission  towards  the  ultra-violet  end  of  the  spectrum.  The 
photographs  show  lines  in  the  ultra-violet  down  to  A.  =  2380  ;  this 
result  is  contradictory  to  the  statement  made  by  Eder  and 
Valenta  that  flame  spectra  do  not  give  rise  to  lines  of  smaller  wave- 
length than  A  =  3000. 

In  the  third  section  of  the  paper  the  various  theories  of  spectral 
emission  are  discussed,  and  an  explanation  of  the  abnormal  behaviour 
of  manganese,  iron,  cobalt,  and  nickel  is  given.  The  chlorides  of  these 
metals  are  volatile  in  the  Bunsen  flame,  and  give  rise  to  spectra 
without  undergoing  chemical  change.  In  the  coal-gas  air  blow-pipe 
flame  they  are  transformed  into  oxides,  which  are  not  sufficiently 
volatile  at  this  temperature  to  give  rise  to  emission  spectra.  In  the 
coal-gas  oxygen  blow-pipe  flame,  on  the  other  hand,  the  oxides  are 
volatile  and  emission  spectra  are  observed,  which,  however,  differ  some- 
what from  the  Bunsen  flame  spectra.  H.  M.  D, 

Normal  Lines  from  the  Arc  Spectrum  of  Iron  in  the 
Definite  System  of  Rowland.  Johannes  Hartmann  {Physikal. 
Zeitsch.,  1909,  10,  121 — 124). — A  plea  for  the  retention  of  Rowland's 
system  as  the  basis  of  wave-length  measurements  of  spectral  lines. 
Although  the  absolute  value  given  by  Rowland  for  the  standard  red 
line  of  cadmium  has  been  shown  by  recent  measurements  to  be  inexact, 
it  is  maintained  that  this  is  not  sufficient  to  warrant  a  change  in  the 
basis  of  the  vast  collection  of  wave-length  data.  The  author  has 
recalculated  the  data  recently  obtained  by  Buisson,  Fabry  and  Perot, 
Eversheim  and  Pfund,  and  these  ai-e  recorded  in  the  definite  Rowland 
system  for  which  the  red  cadmium  line  has  the  value  X  =  6438*7098. 

H.  M.  D. 

Dissymmetrical  Separations  in  the  Zeeman  EflFect  in 
Tungsten  and  Molybdenum.  Robert  Jack  {Proc.  Roy.  Soc. 
Edin.,  1909,  29,  75 — 83). — The  spark  spectra  of  salts  of  the  metals 
in  question  were  used,  and  the  light  of  the  spark  was  focussed  on 
the  slit  of  the  grating  apparatus  by  means  of  a  quartz  lens.  The 
wave-length,  distance  from  middle  component,  and  intensity  of  many 
lines  are  quoted,  and  it  is  shown  that  cases  both  of  normal  and 
abnormal  asymmetry  occur,  that  is,  the  middle  component  of  the 
triplet  may  be  nearer  the  component  towards  the  red  or  violet  end 
of  the  spectrum  respectively.  It  appears  that  there  is  some  con- 
nexion between  the  rotation  of  the  plane  of  polarisation  produced  by 
the  quartz  and  the  type  of  dissymmetry,  but  this  rule  does  not  hold  in 
all  cases.  « 

The  theory   of  the  subject   has   been  developed  by  Voigt   on  the 
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afisumption  that  besides  coupling  between  electrons  of  the  same  vibra- 
tion frequency,  couplings  between  electrons  of  different  frequencies 
may  also  occur.  O.  S. 

Radiation  of  Various  Spectral  Lines  of  Neon,  Helium,  and 
Sodium  in  a  Magnetic  Field.  John  E.  Purvis  {Proc.  Camb. 
Phil.  Soc,  1909.  15,  45 — 52). — Measurements  have  been  made  of 
tlie  constituents  of  various  spectral  lines  of  noon,  helium,  and  sodium, 
using  a  Ilowlund  grating  and  field  strengths  of  24000  and  26100 
uriit^.  The  author  finds  far  fewer  constituents  than  were  obtained 
by  Lohmtmn,  who  used  an  echelon  of  32  plates  and  a  field  of  11000 
unitf,  and,  in  connexion  with  this,  points  out  the  great  difficulty  in 
distinguishing  the  real  constituents  of  a  divided  line  from  those  of 
the  adjacent  images  of  other  orders  when  an  echelon  grating  is 
used  for  tho  observations.  The  distances  between  the  constituents 
of  several  triplets  and  the  sextriplet  (X»6383)  are  recorded.  The 
shifts  of  the  constituents  of  various  neon  lines  towards  the  red 
end  of  the  spectrum  under  the  influence  of  the  magnetic  field  have 
also  been  measured  ;  the  amounts  of  the  shifts  are  different  for 
different  lines.  The  intensities  of  the  unaltered  lines  were  found  to 
be  less  than  those  of  the  strongest  constituents  when  the  neon  was 
subjected  to  the  action  of  the  magnetic  field.  H.  M.  D. 

Question  in  Absorption  Spectroscopy.  Robert  A.  Houston 
and  Alkxandkr  S.  Russell  {Froc.  Roy.  Soc.  Edin.^  1909,  29, 
68 — 74). — The  question  whether  on  mixing  two  coloured  solutions 
which  do  not  act  on  one  another  chemically  the  absorption  spectrum 
of  the  components  remains  unchanged  has  been  investigated.  The 
measurements  were  made  with  a  special  form  of  spectrophotometer, 
provided  with  two  slits,  one  vertically  above  the  other,  and  the 
instnuuont  could  also  be  used  as  a  spectroscope.  The  arrangement 
was  such  that  the  absorption  effect  when  the  light  passed  through 
the  two  solutions  in  succession  could  be  compared  with  that  observed 
when  it  passed  through  the  mixed  solutions. 

For  certain  salt  solutions  no  effect  was  observed,  but  in  the  case  of 
mixtures  of  uranyl  nitrate  with  copper  sulphate  and  with  nickel 
sulphate  a  shifting  of  certain  bands  on  mixing  is  observed,  and  it  is 
shown  that  this  is  due  to  chemical  action.  There  appears  to  be  a 
slight  shifting  when  a  solution  of  copper  sulphate  is  mixed  with  an 
ammoniacal  solution  of  carmine,  but  there  is  no  evidence  as  to 
whether  it  is  physical  or  chemical.  Formanek  {ZeitscJi.  Farb.  Text. 
Chem.,  1902,  1,  505)  has  stated  that  on  mixing  solutions  of  certain 
dyes  there  is  a  displacement  of  certain  bands,  but  the  authors  find  by 
the  spectroscopic  method  no  displacement  or  any  alteration  of  inten- 
sity in  four  of  the  cases  investigated  by  Formanek.  No  well-defined  case 
of  a  physical  action  between  molecules  has  therefore  been  observed. 

G.  S. 

Selective  Reflection  and  Molecular  Weight  of  Minerals. 
W.  W.  CoBLENTz  {Jahrb.  Eadioaktiv.  Eleklronik,  1907,  4,  132—136). 
— As  a  result  of  the  examination  of  the  absorption  and  reflection 
spectra    of    the    sulphates   and   carbonates    of   magnesium,   calcium, 
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strontium,  barium,  and  lead,  it  has  been  found  that  the  maxima  of  the 
characteristic  bands  are  displaced  towards  the  red  end  of  the  spectrum 
as  the  atomic  weight  of  the  metallic  element  increases.  When  the 
maxima  of  the  bands  are  plotted  as  a  function  of  the  atomic  weight, 
the  points  corresponding  with  the  metals  in  the  above  series  lie 
approximately  in  a  straight  line.  H.  M.  D. 

Decline  of  Low-temperature  Phosphorescence.  Joseph  de 
KowALSKi  {Compt.  rend.,  1909,  148,  280— 282).— The  phosphorescence 
exhibited  by  certain  organic  compounds  which  have  been  subjected  to 
a  strong  light  at  the  temperature  of  liquid  air  quickly  dies  out  on 
removing  the  source  of  illumination.  In  the  case  of  the  alcoholic 
solutions  of  benzene  and  its  derivatives  which  the  author  has 
examined,  the  phosphorescence  extends  in  an  unbroken  spectrum  from 
the  violet  end  more  or  less  towards  the  red,  except  in  the  case  of 
coloured  substances,  which  exhibit  the  usual  absorption  bands.  On 
removing  the  source  of  light,  the  longer  wave-lengths  of  the  phosphor- 
escence spectrum  decay  much  more  quickly  than  the  shorter  wave- 
lengths. Thus,  in  the  case  of  alcoholic  aniline,  orange  persisted  three 
seconds,  green  twenty-seven  seconds,  and  violet  fifty  seconds.  It  is 
possible  that  a  particular  wave-length  in  the  ultra-violet  would  exhibit 
a  maximum  of  persistence.  R.  J.  C. 

Colour  of  Fluorescence  and  Solvent.  Hans  Stobbe  (Ber., 
1909,  42,  790 — 797). — An  investigation  on  the  influence  of  the 
solvent  on  the  colour  and  intensity  of  the  fluorescence  of  1-phenyl- 
naphthalene-2  : 3-dicarboxylic  anhydride. 

A  detailed  description  and  sketch  of  the  apparatus  employed  to 
observe  the  fluorescence  of  the  solutions  is  given. 

The  behaviour  of  eighty-five  solvents  was  investigated,  and  the 
following  results  obtained  :  (1)  Solutions  of  the  anhydride  in  alkyl 
iodides,  ethers,  and  esters  are  not  fluorescent.  (2)  Solutions  in  aliphatic 
hydrocarbons,  alcohols,  and  acids  exhibit  a  slight  blue  fluorescence. 
(3)  The  fluorescence  is  far  more  intense  in  brominated  and  chlorinated 
solvents,  and  is  either  dark  blue  or  violet.  Solutions  in  chlorinated 
solvents,  as  a  rule,  have  an  intense  violet  fluorescence.  (4)  A  relation- 
ship between  the  dielectric  constant  of  the  solvent  and  the  intensity 
of  the  fluorescence  does  not  exist. 

The  author  suggests  that  the  change  in  the  colour  of  the  fluorescence 
is  probably  connected  with  the  formation  of  molecular  complexes,  pro- 
duced by  the  combination  of  the  anhydride  with  the  chlorinated 
or  brominated  solvent  through  the  agency  of  the  residual  aflinities  of 
the  halogen  and  anhydride.  W.  H.  G. 

Influence  of  Impurities  on  the  Photo-electric  Eflfect  in 
Liquids.  Eugene  Bloch  (Compt.  rend.,  1909,  148,  621—622).— 
Water  and  aqueous  solutions  of  sodium  chloride,  potassium  chloride, 
and  potassium  nitrate  have  been  examined  for  the  Hertz-Hallwachs 
photo-electric  effect.  The  positive  result  which  is  obtained  when  the 
liquids  are  illuminated  by  sparks  passing  between  aluminium 
electrodes,  or  by  a  mercury  arc  light  in  a  quartz  vessel,  has  been 
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traced  to  the  presence  of  impurities.  If  the  surface  of  the  liquid  is 
perfectly  cleau,  neither  water  nor  the  aqueous  solutions  show  the  photo- 
electric effect.  » 

It  is  suggested  that  the  electrical  conductivity  of  the  atmosphere  is 
in  part  due  to  the  photo-electric  action  of  solar  rays  on  the  earth. 

H.  M.  D. 

Photo-electric  and  Actino  dielectric  Action  in  the  Phosphor- 
escence of  the  Alkaline  Earth  Sulphides.  Vaiupv  LKNAFto  and 
Sem  Saeland  {A7m.  Physik,  1909,  [iv],  28,  476— 502).— The  electrical 
phenomena  which  are  observed  when  the  sulphides  of  the  alkaline 
earth  metals  are  exposed  to  light  have  been  examined  in  detail.  It 
is  found  that  the  photo-electric  action  is  intimately  connected  with  Uie 
phosphorescence  of  the  sulphides  and  is  localised  in  certain  centres 
which  are  also  the  centres  of  light  emission.  The  excitation  of  a 
phosphorescent  substance  by  light  or  cathode  rays  is  supposed  to  con- 
sist in  the  polarisation  of  these  emission  centres.  The  centres  are 
characterised  by  the  presence  of  the  metallic  "impurity,"  and  the 
polarisation  consists  in  the  lo^  of  electrons  from  the  atoms  of  the 
foreign  metal.  The  phosphorescence  which  follows  the  excitation  is  a 
result  of  the  recombination  of  the  electrons  with  the  metal. 

What  is  termed  acbi no-dielectric  action  is  observed  when  the 
phosphorescent  substance  is  exposed  to  red  light  while  under  the 
influence  of  an  electric  field.  It  is  attributed  to  a  displacement  of  ions 
under  the  influence  of  light  and  is  not  characteristic  of  phosphorescent 
substances.  H.  M.  D. 

Calculation  of  Photochemical  Reactions.  Chr.  Winther 
(Zeitsch.  wiss.  Photograph.  Photophyaik.  Photochem.,  1909,  7,  66 — 70). 
— Two  equations  have  bean  deduced  to  express  the  velocity  of  a  non- 
reversible photochemical  change,  one  on  the  assumption  that  the  velocity 
is  proportional  to  the  intensity  of  the  light  at  each  point  of  the  reacting 
system,  the  other  on  the  assumption  that  the  velocity  is  proportional 
to  the  light  absorbed.  The  author  compares  the  two  equations,  and 
shows  that  they  are  identical  in  the  ease  xrhere  the  photochemical 
change  is  unimolecular.  The  changes  investigated  experimentally  up 
to  the  present  are  unimolecular  ;  it  is  therefore  impossible  to  decide 
whether  the  velocity  is  determined  by  the  absorbed  light  or  not. 

H.  M.  D. 

Colloidal  Symbiosis.  Raphael  E.  Lisseoang  {Zeittch.  Chem.  Ind. 
Kolloide,  1909,  4,  63—64). — A  discussion  of  the  difference  in  the 
behaviour  of  silver  bromide  dry  plates  on  developing.  The  greater 
readiness  with  which  large  molecular  complexes  of  silver  bromide  are 
developed  in  comparison  with  small  molecuhtr  complexes  is  examined 
in  the  light  of  two  theories.  A  comparison  is  made  between  the 
granules  of  silver  bromide  in  a  photographic  plate  and  the  cells 
of  a  living  organism.  The  fact  that  the  protoplasmic  molecular 
aggregates  of  a  cell  respond  as  a  whole  to  the  action  of  many  chemical 
reagents  is  further  supposed  to  be  analogous  to  the  response  of 
complex  granules  of  bromide  to  the  action  of  the  developer.  This 
analogy  leads  to  the  conception  of  a  colloidal  symbiosis.      H.  M.  D. 
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Retarding  Action  of  Bromides  in  Photographic  Developers 
as  a  CoUoido-chemical  Process.  Luppo-Cramer  {Zeitsch.  Chem. 
Ind.  Kolloide,  1909,  4,  92 — 94). — The  addition  of  soluble  bromides  to 
the  developer  in  order  to  reduce  the  effect  of  over-exposure  has  been 
found  to  have  a  considerable  influence  on  the  character  of  the  reduced 
silver.  If  large  quantities  of  bromide  are  present,  the  velocity  of  the 
developing  process  is  greatly  reduced,  and  instead  of  the  ordinary 
black  silver  gel,  a  light  grey-coloured  form  of  silver  is  obtained. 
The  adsorption  capacity  of  the  grey  silver  is  very  much  less  than  that 
of  the  black  variety,  and  this  difference  shows  itself  in  the  behaviour 
of  the  two  forms  towards  ammonium  persulphate  when  this  is 
employed  to  reduce  intensities.  The  grey  silver  is  acted  on  much 
more  quickly  than  the  black.  This  has  been  shown  by  parallel 
experiments  with  two  negatives,  one  of  which  was  developed  without 
addition  of  bromide,  whilst  the  other  was  first  over-exposed  and  then 
developed  with  the  addition  of  bromide  to  counteract  the  eifect  of  the 
over-exposure.  H.  M.  D. 

Relation  between  the  Constitution  of  Dyes  and  their 
Sensitiveness  to  Light.  Kurt  Gebhard  {Zeitsch.  angew.  Chem., 
1909,  22,433 — 435). — The  sensitiveness  of  a  dye  to  light  stands  in 
close  relation  to  the  presence  of  definite  groups  in  the  molecule.  An 
examination  of  about  sixty  dyes  in  aqueous  solution  leads  to  the  con- 
clusion that  these  groups,  arranged  in  the  order  of  increasing  stability 
to  light,  can  be  tabulated  as  follows  : 

S  N:  O  N: 


I.    :c:<       >:n:      ii.      i      i      i        hi. 


N 
ON:  N 


IV.    T    y    y      V.  :S:S>R  vi.   y   ^i  '  vn.  -nin. 

N 

The  chief  factor  in  causing  sensitiveness  to  light  appears  to  be 
quinonoid  structure ;  a  comparison  of  I.  and  IV.  shows,  however,  that 
the  stability  is  increased  when  one  of  the  groupings,  !C!C!,  forms  part 
of  a  ring.  Dyes,  such  as  Martius'  Yellow,  containing  single  linkings, 
are  particularly  stable  to  light. 

The  pre.sence  of  substituents  is  also  of  great  importance  in  deter- 
mining the  sensitiveness  of  a  dye  to  light.  These  substituents  have 
either  an  accelerating  or  a  retarding  influence.  The  most  important 
accelerator  is  the  hydroxyl  group,  its  influence  being  well  illustrated 
by  the  increasing  sensitiveness  of  the  series  :  Alizarin-blue-R,  Alizarin- 
orange,  Purpurin,  and  Alizarin-indigo-blue-J ;  it  appears,  however, 
that  the  hydroxyl  groups  must  all  be  in  the  same  benzene  nucleus, 
Alizarin-SX,  for  example,  being  more  stable  to  light  than  the  isomeric 
Purpurin.  Another  important  accelerator  is  the  substituted,  and 
particularly  the  monosubstituted,  amino-group ;  Rhodamine-B  and 
Rhodamine-G  differ  only  in  that  the  former  contains  a  diethylamino- 
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group  where  the  latter  has  an  etbylamino-group.    The  latter  is  the  more 
sensitive  to  light. 

Of  Ktibstituents  exerting  a  retarding  influence,  the  hydrogen  ion  is 
the  most  important.  Gallein,  as  the  acid,  is  more  stable  to  light  than 
itH  galt»,  whilst  in  Diamond  yellow  and  Diamond-flavine  the  retarding 
influence  of  the  hydrogen  ion  overpowers  the  accelerating  influence  of 
the  hydroxy]  group.  The  sulphate,  bromine,  and  chlorine  ions  also 
exert  a  retarding  influence  to  the  action  of  light,  which  is  well  seen  m 
the  great  stability  of  Victoria-green  as  against  that  of  ^lalachite- 
green. 

Dyes  which  contain  accelerating  substituents  become  more  stable  by 
the  introduction  of  retarding  groups,  and  vice  versa.  Instances  of  the 
flrtst  case  are  Victoria-gret*n  and  Malachite-green,  Rose-Bengal  and 
Tetraiodofluoresceii),  Khodamine-B  and  Rhodamine-G  ;  an  example  of 
the  second  case  is  Methyl-violet,  which,  by  the  introduction  of  the 
methyl  group,  becomes  more  sensitive  to  light  than  Malachite-green. 

C.  8. 

Charges  on  Ions  produced  by  Radium.  C.  £.  Haselpoot 
{Proc.  Hoy.  Soc.,  1909,  il,  82,  18— 22).— Townsend  has  described  a 
method  for  the  direct  determination  of  N«,  where  N  is  the  number  of 
molecules  in  1  c.c.  of  a  gas  at  normal  temperature  and  pressure  and  s 
the  charge  on  an  ion,  and  has  shown  that  the  positive  ions  produced  by 
secondary  Runtgen  rays  have  in  some  cases  a  single  and  in  others  a 
double  atomic  charge,  whereas  the  charge  on  the  negative  ions  is 
always  the  same.  The  same  method  has  been  applied  by  the  author 
to  the  ions  produced  by  radium.  Observations  under  different 
conditions  lead  to  the  conclusion  that  the  positive  and  negative  ions 
have  the  same  electric  charge.  As  in  the  case  of  the  ions  produced  by 
Rontgen  rays,  it  was  found  that  the  negative  ions  produced  by 
radium  do  not  obey  the  simple  laws  of  diffusion  when  the  air  is  very 
dry.  H.  M.  D. 

Atmospheric  Radiation  of  High  Penetrating  Power. 
Theodor  Wulf  {Phyaikal.  Zeitsch.,  1909,  10,  152— 157).— The  results 
of  observations  of  the  diurnal  variation  of  intensity  of  the  penetrating 
atmospheric  radiation  are  communicated.  During  October,  1908,  the 
hourly  moiisurements  showed  two  maxima  and  two  minima.  In 
November  the  mid-day  minimum  disappeared,  and  in  December  no 
periodicity  could  be  detected.  The  observations  indicate  a  complete 
parallelism  between  the  variation  of  the  air  potential  and  that  of  the 
y-radiation. 

Comparative  measurements  in  the  chalk  mines  of  Valkenburg 
(15  metres  below  the  surface)  gave  values  for  the  intensity  of  the 
y-radiatiou  which  were  on  the  average  42%  smaller  than  those  obtained 
at  the  surface.  H.  M.  D. 

Penetrating  Radiation.  Domenico  Pacini  {Atti  R.  Accad. 
Lincei,  1909,  [v],  18,  i,  123 — 129). — A  cylinder  of  polished  zinc  was 
used  as  recipient  for  the  air,  the  internal  electrode  being  a  copper 
cylinder.     The  apparatus  was  established  in  the  Apennines  at  a  height 
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of  1090  metres  in  August  and  September.  The  minimum  value  found 
for  the  ionisation  of  the  air  was  6 "3  ions  per  c.c.  per  second.  The 
minimum  value  found  by  McLennan  in  Toronto  (A.bstr.,  1908,  ii,  648) 
was  6*0.  The  ionisation  has  a  double  diurnal  period.  The  conclusion 
is  drawn  that  the  source  of  the  penetrating  radiation  capable  of 
ionising  the  air  inside  a  metallic  cylinder  is  not  in  the  soil. 

C.  H.  D. 

Distribution  of  the  Radiation  of  Radioactive  Substances. 
Hbineich  Greinacher  {Physikal.  Zeitsch.,  1909,  10,  145 — 152). — The 
author  has  already  shown  (compare  Abstr.,  1908,  ii,  551)  that  the 
radiation  from  plane  geometrical  figures,  cut  from  hardened  masses  of 
uranium  compounds,  shows  a  peculiar  distribution.  A  similar 
distribution  is  observed  if  prismatic  figures  of  a  phosphorescing 
substance  are  brought  into  contact  with  a  photographic  plate.  By 
comparison  of  the  images  yielded  by  a  solid  prism  of  gypsum  mixed 
with  phosphorescent  paint  and  by  an  aluminium  prism  coated  super- 
ficially with  the  phosphorescent  material,  it  has  been  found  that  the 
"  angle  effect  "  is  due  to  rays  which  proceed  from  the  interior  of  the 
active  substance. 

The  same  angle  effects  are  obtained  when  a  radium  preparation 
is  enclosed  in  a  cube  of  lead  placed  in  contact  with  a  sensitive  plate. 
They  are  also  produced  when  radium,  enclosed  in  a  cylinder  of  lead 
sufficiently  thick  to  cut  off  the  a-  and  ^-rays,  is  brought  up  close 
behind  a  photographic  plate  in  front  of  which  a  cube  of  lead  is  placed. 
In  these  circumstances,  the  action  must  be  due  to  the  secondary  rays 
generated  in  the  lead  by  the  primary  y-rays  from  the  radium. 
Whether  the  "  angle  effect  "  is,  in  general,  due  to  primary  or  secondary 
rays  cannot  be  decided,  but  a  mathematical  consideration  indicates 
that  the  peculiar  distribution  is  essentially  due  to  the  operation 
of  Lambert's  cosine  law.  H.  M.  D. 

Radioactivity  and  Pleochroic  Halos.  Otto  Mugge  (Oentr. 
Min.,  1909,  65—71,  113—120,  142— 148).— The  radiations  of  radium 
produce  changes  in  the  optical  characters  of  certain  minerals  similar 
to  those  observed  in  the  pleochroic  halos.  A  detailed  description 
is  given  of  pleochroic  halos  seen  in  several  minerals  (cordierite, 
biotite,  etc.),  these  halos  occurring  around  enclosed  grains  of  zircon, 
orthite,  etc.  The  effects  produced  by  radium  bromide  placed  in 
contact  with  various  rock-forming  minerals  for  periods  extending  over 
several  months  are  recorded.  The  most  sensitive  mineral  is  rock- 
salt  :  after  three  days  there  is  a  marked  change  in  colour,  and  after 
fourteen  days  a  dark  brownish-yellow  spot  is  produced ;  on  heating, 
this  spot  passes  through  a  series  of  colours,  and  finally  the  colour 
disappears.  Cordierite  is  also  readily  affected,  with  a  change  in  the 
colour  and  pleochroism  and  a  diminution  in  the  strength  of  the  double 
refraction.  Finally,  the  photographic  activity  of  some  radioactive 
minerals  (zircon,  orthite,  thorite,  thorianite,  etc.,  namely,  those 
minerals  around  which  pleochroic  halos  occur  in  nature)  was  compared 
with  the  activity  of  uranium  and  of  radium  bromide.  L.  J.  S. 
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Comparison  of  the  Radium  Emanation  Spectra  Obtained  by 
Different  Observers.  T.  IIoyds  (Proc.  Roy.  Soc.,  1909,  A,  82, 
22 — 25.  Com|>are  this  vol.,  ii,  206  ;  Rutherford  and  Royda,  Abstr., 
1908,  ii,  787;  Cameron  and  Ramsay,  1908,  ii,  786). — A  comparison 
of  the  author's  table  of  the  spectral  Hues  of  radium  emanation  with 
that  of  llamsay  and  Cameron  shows  that  there  are  differences  which 
are  too  large  to  be  explained  as  errors  in  measurement  or.  variations  of 
intensity  due  to  impurities.  After  eliminating  the  well-marked  . 
emanation  lines,  the  spectrum  of  Cameron  and  Ramsay  is  found  to  be 
almost  identical  with  the  xenon  spectrum  obtained  by  the  discharge 
from  a  Leyden  jar  with  spark  gap.  The  author  draws  the  conclusion 
that  the  emanation  examined  by  these  observers  was  contaminated 
with  xenon.  H.  M.  D. 

Measurements  of  the  Aotlve  Bmanation  of  Sea- Water  from 
the  Atlantic  Ocean.  W.  Knoohb  {Phynkal.  ZeitacA.,  1909,  10, 
157 — 158). — During  the  course  of  a  voyage  across  the  Atlantic, 
twelve  measurements  of  the  amount  of  emanation  in  sea-water  were 
made.  Except  in  one  instance,  a  positive  result  was  obtained,  the 
average  activity  of  the  samples  being  equal  to  Ol  Mache  unit. 

H.  IkLD. 

Relative  lunisation  Produced  by  Rbntgen  Rays  in  Different 
Qases.  J.  Ar.noi.d  Crowtheb  {Proc.  Camb.  Phil.  Soc.,  1909,  15, 
38 — 39). — A  com{mrison  has  been  made  of  the  ionisation  effects  pro- 
duced by  "  soft  "  and  "  hard  "  Rontgen  rays  in  passing  through  various 
gases  and  vapours.  The  beam  of  rays  was  passed  between  two 
parallel  plate  electrodes,  care  being  taken  to  prevent  any  portion  of 
the  beam  falling  on  either  electrode  so  as  to  eliminate  secondary 
radiation  effects. 

Compared  with  air  as  a  standard,  methyl  iodide,  methyl  acetate,  and 
carbon  dioxide  show  a  decrease  in  the  relative  ionisation  on  passing 
from  soft  to  hard  rays  ;  hydrogen  and  ethyl  bromide  show  an  increase, 
whilst  the  relative  iouisjition  in  the  case  of  ethyl  chloride  and  carbon 
tetrachloride  remains  nearly  constant. 

For  the  very  soft  rays  used  in  the  author's  experiments,  the  ionisation 
in  hydrogen  is  only  \%  of  that  in  air  at  the  same  pressure. 

H.  M.  D. 

Secondary  Radiation  Excited  by  y-Rays.  F.  E.  Hackett  (Set. 
Trans.  7%.  Bubl.  Soc,  1909,  9,  201— 218).— y-Rays  from  radium 
bromide  were  allowed  to  fall  at  an  angle  of  45''  on  the  lower  surface 
of  plates  of  different  metals,  and  the  intensity  of  the  secondary  rays, 
emitted  from  the  upper  surface  of  the  plate  in  the  plane  of  incidence 
and  in  a  dii'ection  at  right  angles  to  the  incident  y-rays,  was 
measured  by  means  of  an  ionisation  chamber.  The  secondary  radiation 
measured  in  this  way  is  nearly  constant  for  metals  the  atomic  weight 
of  which  lie  between  27  and  120;  it  is  greater  for  tungsten,  gold, 
platinum,  mercury,  lead,  and  bismuth,  and  still  greater  for  uranium. 
The  experimental  numbers  indicate  that  the  secondary  radiation  per 
atom  is  approximately  proportional  to  the  atomic  weight  when  this  is 
less  than  120,  but  increases  more  rapidly  than  the  atomic  weight  when 
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this  exceeds  120.  The  hardness  of  the  secondary  rays  diminishes  with 
increase  of  atomic  weight  for  soft  y-rays,  but  increases  for  hard  y-rays. 
For  metals  of  low  atomic  weight  the  penetrating  power  of  the  secondary 
rays  is  nearly  independent  of  the  hardness  of  the  primary  rays  ;  on  the 
other  hand,  for  metals  of  high  atomic  weight  the  hardness  of  the 
secondary  rays  changes  in  a  corresponding  manner  with  that  of  the 
primary  rays.  H.  M.  D. 

Slow  Cathode  Rays.  O.  von  Baeyer  {Physikal.  Zeitsch.,  1909, 
10,  168 — 176). — The  properties  of  the  slowly  moving  cathode  rays 
which  are  emitted  by  a  glowing  Wehnelt  cathode  have  been  examined. 
Experiments  were  made  to  determine  the  velocity  and  the  ionising 
power  of  the  rays.  When  the  rays  come  into  contact  with  metal 
surfaces,  they  give  rise  to  a  diffuse  secondary  radiation.      H.  M.  D. 

The  Influence  of  Cathodic  on  Canal  Rays.  Jean  Becquerel 
(Ze  Radium,  1908,  5,  329 — 330). — Partly  polemical  in  reply  to 
Bestelmeyer  (Abstr.,  1908,  ii,  799).  The  author  again  refers  to  his 
observation  that  the  canal  rays  are  affected  by  the  electrical  charges 
carried  to  the  walls  of  the  tube  by  the  cathode  rays,  and  are  thus 
displaced  to  a  certain  limited  extent  in  the  same  sense  as  the  latter. 

G.  T.  M. 

Existence  of  Positive  Electrons  in  Vacuum  Tubes. 
A.  DuFOUR  {Compt.  rend,  1909,  148,  622— 625).— Further  experi- 
ments are  described  which  confirm  the  author's  view  that  the 
beam  of  rays  examined  by  Becquerel  (compare  ibid.,  546)  is  a 
secondary  beam  which  has  its  origin  in  the  canal  rays.  The  experi- 
mental arrangement  adopted  by  the  author  agrees  so  closely  with  that 
used  by  Becquerel  that  there  can  be  no  doubt  that  the  rays  examined 
in  the  two  series  of  experiments  are  identical.  H.  M,  D. 

A  New  Radioactive  Product  of  the  Uranium  Series.  Jacques 
Danne  {Compt.  rend.,  1909,  148,  337—339). — In  the  course  of  pre- 
paring a  quantity  of  uranium-X,  a  new  substance  has  been  isolated 
intermediate  between  uranium  and  uranium- JT;  it  is  the  immediate 
parent  of  the  latter.  This  substance,  radiouranium,  is  less  active 
than  uranium  when  fresh,  but  gradually  increases  to  a  maximum 
activity  3*35  times  that  of  uranium  in  forty-four  days.  At  the  end 
of  this  time  some  uranium-X  can  be  separated  from  it,  when  its 
activity  falls  again  to  the  initial  low  value. 

In  order  to  separate  radiouranium  from  uranium  and  uranium-X, 
the  mixed  active  nitrates  from  22  kilos,  of  uranium  nitrate  were 
treated  with  acetone  to  dissolve  uranium  nitrate  and  then  with  freshly 
precipitated  ferric  oxide  in  acetone  to  absorb  uranium- JT  nitrate. 
The  insoluble  residue  of  radiouranium  nitrate,  calcined  and  converted 
into  chloride,  weighed  0*4  gram,  whereas  the  uranium- JT  chloride 
obtained  weighed  0*5  gram.  The  former  was  half  and  the  latter 
sixty-three  times  as  active  as  uranium.  11.  J.  C. 

Radioactivity  of  Rubidium.  Norman  Campbell  {Proc.  Camb. 
Phil.   Soc,   1909,    15,   11— 12).— With   the  object  of  comparing  the 
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radioactivities  of  potassium  and  rubidium,  the  author  has  made 
measurements  of  the  ionisation  produced  by  layers  of  finely  powdered 
rubidium  sulphate  of  di£ferent  thicknesses.  The  rubidium  sulphate 
was  specially  prepared  by  Kahlhaum. 

Denoting  by  a  the  ionising  power  of  the  total  radiation  from  one 
gram  of  the  substance  when  the  whole  of  the  radiation  is  absorbed  in 
air,  the  author  calculates  fur  the  two  metals  :  potassium,  a  =  2003  ± 
0037G  ;  rubidium,  a  =  14-47 ± 0-365.  On  the  other  hand,  the  values  of 
\jp  (where  X  is  the  coefficient  of  absorption  of  the  material  for  the 
rays  it  emits  and  p  is  the  density  of  the  material)  for  the  metals  are : 
potassium,  X/p  =  823 ±01 ;  rubidium,  X/p  =  53-2 ± 2'1. 

From  this  it  follows  that,  although  for  infinitely  thick  layers  the 
activity  for  potassium  is  slightly  greater  than  for  rubidium,  the 
intrinsic  activity  of  the  hitter  is  at  least  seven  times  as  great  as  that 
of  the  former.  H.  M.  D. 

Electrical  Condition  of  Gases  in  the  Nascent  State.  J.  A. 
CuNNiNuHAH  aiid  Satisii  Ciiandua  Mukerji  {JaJtrb.  Radioaktiv. 
Eltktronik,  1907,  4,  370 — 375). — The  electrical  condition  of  the 
oxygen  evolved  by  heating  various  oxygen  compoands  has  been  inves- 
tigated. The  oxygen,  generated  by  heating  the  subetanoes  in  a  hard 
glass  tube,  was  made  to  pass  through  a  cylinder  along  the  axis  of 
which  an  insulated  rod  was  supported,  this  being  connected  with  one 
of  the  pair^  of  a  quadrant  electrometer.  The  rod  and  the  inside  of 
the  cylinder  were  silver  plated,  and  the  cylinder  was  connected  with 
one  or  other  of  the  poles  of  a  battery  of  280  volts.  From  the  move- 
ments of  the  electrometer  needle,  the  approximate  number  of  ions  per 
c.c.  of  gas  has  been  calculated.  The  conductivity  of  the  oxygen 
depends  on  the  substance  from  which  it  is  evolved,  and  diminishes  in 
the  series :  potassium  chlorate,  potassium  perchlorate,  potassium 
permanganate,  sodium  peroxide,  mercuric  oxide.  In  the  case  of 
potassium  chlorate  and  sodium  peroxide  the  conductivity  of  the  oxygen 
was  found  to  vary  according  as  the  cylinder  was  positively  or  negatively 
charged.  H.  M.  D. 

Conduction  of  Electricity.  Johann  Koeniosberger  (Zeitseh. 
Elektrochem.,  1909,  15,  97 — 105). — Metallic  conductivity  is  dis- 
tinguished from  electrolytic  conductivity  by  (1)  absence  of  products  of 
electrolysis  ;  many  metallic  oxides  and  sulphides  conduct  electricity 
without  decomposition.  (2)  Absence  of  polai-isation.  Pure  adularia, 
KAlSigOg,  at  temperatures  below  1070°  exhibits  an  apparent 
polarisation  of  a  few  millivolts,  but  this  is  shown  to  be  of  thermo- 
electric origin,  due  to  differences  of  temperature  at  the  junctions 
produced  by  the  Peltier  effect.  A  true  electrolyte,  such  as  solid 
barium  sulphate,  gives  a  polarisation  of  more  than  1  volt.  (3)  From 
Nernst's  law  of  partition  it  appears  probable  that  a  substance  which 
dissolves  (without  decomposition)  in  water  to  a  solution  containing 
ions  will  be  an  electrolytic  conductor  in  the  solid  state.  (4)  The  resist- 
ance of  a  pure  solid  conductor  has  a  minimum  value  at  some  tempera- 
ture, whereas  the  resistance  of  a  solid  electrolyte  always  diminishes 
as  the  temperature  rises.     (5)  Electrolytic  conductors  exhibit  selective 
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absorption  and  emission  in  the  ultra-violet  and  infra-red,  whereas  with 
metallic  conductors  the  absorption  and  emission  are  continuous. 

The  resistance,  w,  of  a  metallic  conductor  at  f  is  given  by   the 

expression:    WQ{\+at±pt^)e~^ ; — ,    where    Wq    is    the    re- 

sistance  at  0°,  a  and  /?  the  temperature-coefficients  of  pure  metals, 
O'003  and  0*000002  respectively,  and  q  iS  one-half  pf  the  heat  of 
dissociation  of  a  negative  electron.  In  addition  to  the  oxides  and 
sulphides  of  many  metals,  cuprous  iodide  and  a  number  of  silicates  at 
temperatures  below  1000°  exhibit  metallic  conductivity.  "  The  effect  of 
impurities  in  diminishing  the  conductivity  is  much  smaller  for 
substances  with  a  large  value  of  q  than  for  those  with  a  small 
value. 

The  heat  evolved  by  the  combination  of  a  negative  electron  with 
a  gram-atom  of  an  element  is  evaluated  approximately.  For  the 
alkali  metals  it  is  under  50,  for  the  alkaline  earth  metals  under  100, 
for  hydrogen  greater  than  500,  for  graphite  700,  silicon  600,  titanium 
300,  zirconium  100, boron  100,aluminium  less  than 40, and  for  mostof  the 
remaining  metals  under  20  ;  the  electronegative  elements,  nitrogen, 
chlorine,  etc.,  have  very  large  values,  probably  larger  than  10,000.  The 
values  for  some  sulphides  and  oxides  are  also  given.  T.  E. 

Electro-capillary  Action  and  Discharge  in  Rarefied  Gases. 
G.  Reboul  {Compt.  rend,  1909,  148,  617 — 618). — Experiments  are 
described  which  show  that  the  formation  of  drops  of  mercury  in  an 
exhausted  tube  facilitates  electrical  discharge.  The  apparatus  used 
consisted  of  a  tube  provided  with  two  electrodes,  the  upper  one  being 
an  ordinary  disk  electrode,  the  lower  one  a  nickel  tube  perforated  at 
its  upper  extremity  by  a  small  hole  at  which  drops  of  mercury  could 
be  formed.  The  two  electrodes  were  connected  by  a  battery  of 
accumulators. 

When  the  potential  difference  is  approximately  equal  to  that  re- 
quired for  discharge,  it  is  found  that  the  formation  of  the  drops  of 
mercury  facilitates  the  discharge  whether  the  mercury  is  positively  or 
negatively  charged.  If  the  mercury  is  negatively  charged,  the  forma- 
tion of  the  mercury  drops  permits  disruptive  discharge  to  take  place 
when  the  potential  difference  is  10  or  20  volts  lower  than  that  re- 
quired for  the  discharge  under  ordinary  conditions.  It  is  supposed 
that  the  drop  formation  is  accompanied  by  the  liberation  of  ions,  and 
the  greater  effect  observed  when  the  mercury  is  negatively  charged  is 
atti  ibuted  to  the  greater  mobility  of  the  negative  ions.  The  variation 
in  the  superficial  area  of  the  drops  may  also  diminish  the  difference  of 
potential  at  the  air-mercury  surface,  and  this  action  appears  to  be 
the  dominant  ore  at  low  pressures.  If,  when  the  pressure  is  sufficiently 
low,  the  phosphorescent  stage  has  been  reached,  the  formation  of  drops 
at  the  cathode  inhibits  the  phosphorescence  effect.  H.  M.  D. 

Carriers  of  the  Positive  Charges  of  Electricity  Emitted  by 
Hot  Wires.  Sir  Joseph  J.  Thomson  {Proc.  Camb.  Phil.  Soc,  1909,  15, 
64). — The  value  of  e/m  has  been  determined  for  the  positively  charged 
particles  emitted  by  a  heated  strip  of  platinum  wire  which  had   been 
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kept  for  several  (Jays  in  a  high  vacuum  and  heated  repeatedly 
to  incandoscence.  The  number  obtained  shows  that  the  mass  of 
the  particles  was  about  twenty-seven  times  the  mass  of  a  hydrogen 
atom.  The  gas  given  off-  by  the  hot  wire  after  prolonged  heating  gave 
a  bright  carbon  monoxide  spectrum,  whilst  that  of  nitrogen  could  not 
be  detected.  From  this  observation  the  author  draws  the  conclusion 
that  the  cnrriers  of  the  positive  electricity  are  carbon  monoxide 
molecules. 

After  heating  the  platinum  to  a  red  heat  in  an  atmosphere  of 
hydrogon,  the  value  of  tjm  showed  that  the  average  mass  of  the 
carriers  wa.s  only  eight  or  nine  times  that  of  the  hydrogen  atom. 
This  is  in  agreement  with  the  view  that  the  carriers  of  the  positive 
electricity  given  out  by  hot  metals  are,  for  the  meet  part,  the 
molecules  of  gas  absorbed  by  the  metal.  H.  M.  D. 

Tables  of  Molecular  (Tondactivities.  Philip  Blackman 
(/.  Physical  C hem.,  1909,  13,  144— 153).— Tables  are  given  of  the  mole- 
cular conductivities  of  a  large  number  of  salts  at  18^  and  25°,  calculated 
by  the  method  already  described  (Abstr.,  1906,  ii,  647).  O.  8. 

Piezochemical  Studies.  Erkst  Cohkn  and  L.  R.  Sinmos 
{Zeilsch.  Elektrocfiem.,  1909,  16,  76— 77).— The  increase  of  E.M.F.  of 
a  galvanic  cell  with  the  pressure  (at  constant  temperature)  {dEldx)T 
has  been  shown  by  VVillard  Gibbe  to  be  equal  to  -{dV/d«)T,  where 
dV  is  the  change  of  volume  of  the  cell  due  to  the  passage  of  a  quantity 
of  electricity,  dg. 

For  the  cell  Cd  |  CdSO^  solution  |  12'5%Cd  amalgam  the  quantity 
dV/de  is  a  constant ;  the  authors  find  that  dJl/dw  is  constant,  and 
equal  to  0  0000196  Tolt  per  atmosphere  between  0  and  1000 
atmospheres. 

The  authors  show  further  that  it  is  possible  to  determine  the  effect 
of  pressure  on  the  solubility  of  a  salt  by  measuring  the  effect 
of  pressure  on  the  E.M.F.  of  cells  containing  electrodes  reversible  with 
respect  to  the  anion  and  cation  of  the  siilt  and  a  saturated  solution 
of  the  salt,  in  one  cas^o  with  the  solid  salt,  in  the  other  case  without 
it.     The  experimental  results  are  reserved  for  a  later  communication. 

T.  E. 

Calculation  of  Electromotive  Forces  from  Thermal  Data. 
Walther  Nernst  {Sitzungsher.  K.  Akad.  Witt.  Berlin,  1909,  247—267). 
— In  a  previous  paper  (Abstr.,  1907,  ii,  153),  the  author  has  deduced 
the  following  expressions  for  condensed  systems:  Q  =  Qq  +  PT^  + 
yT^+  .  .  .  (l)and^  =  (?o-^r2-y/2.rs  (2),  where  Q  represents  the 
heat  of  reaction  and  A  the  available  energy,  p  and  y  are  constant  for 
any  one  system,  and  can  be  calculated  by  means  of  the  equation 
dQIdT  =  Ci  -  Cj  =  2pT+  3yT^  +  . . .,  where  C^  -  Co  represents  the.differ- 
ence  of  the  heat  capacity  before  and  after  the  transformation  of  one 
gram- equivalent.  At  temperatures  not  too  far  from  the  absolute  zero, 
A  is  approximately  equal  to  Q,  and  therefore  the  E.M.F.  of  a  galvanic 
combination  may  be  calculated  from  purely  thermal  data  as  follows. 
The   thermal  data  obtained  at  the  ordinary  temperature  are  extra- 
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polated  to  as  low  a  temperature  as  possible,  then  the  E.M.F.,  E,  is 
calculated  from  the  value  of  Q  by  means  of  the  equation  Q  =  A  =  FE, 
where  ^  =  ^/23,046,  when  the  E.M.F.  is  expressed  in  volts.  Then,  by 
means  of  equation  (2)  above,  the  value  of  the  E.M.F.  is  calculated  for 
any  required  temperature  and  compared  with  the  experimental  value. 
The  theory  is  tested  by  application  to  a  number  of  reactions,  includ- 
ing some  in  which  gases  are  concerned,  and  it  is  shown  that,  in  general, 
there  is  good  agreement  between  the  observed  and  calculated  values  of 
E.  The  equations  do  not  apply  in  the  first  instances  to  gas  elements, 
but  it  is  shown  that  the  E.M.F.  of  the  latter  may  be  calculated  from 
thermal  and  vapour-pressure  data.  G,  S. 

Asymmetry  due  to  the  Passage  of  a  Continuous  Current 
through  a  Chain  of  Aqueous  Solutions  of  Electrolytes  with  a 
Common  Ion.  M.  Chanoz  {CompL  rend.,  1909,  148,  618—621).— 
The  author  has  examined  the  potential  differences  which  are  set  up  at 
the  liquid  interfaces  when  a  continuous  current  is  passed  through  a 
series  of  solutions  arranged  according  to  the  scheme  MR  |  M'R'  |  MR. 
The  potential  differences,  which  are  opposite  in  sign,  are  due  to  the 
changes  in  concentration  which  are  brought  about  by  the  electrolytic 
conduction.  When  the  two  different  solutions  contain  a  common 
anion,  the  middle  electrolyte  increases  in  concentration  at  the  surface 
at  which  the  current  enters,  and  at  the  opposite  surface  if  the  solutions 
contain  a  common  cation.  H.  M.  D. 

Heat  of  lonisation  and  the  lonisation  Constant  of  Water. 
Adolf  Heydweiller  (Ann.  Physik,  1909,  [iv],  28,  503— 512).— The 
new  data  for  the  mobilities  of  the  hydrogen  and  hydroxyl  ions  and 
for  the  influence  of  temperature  on  the  mobility  of  these  ions  as  well 
as  on  the  heat  of  neutralisation  and  on  the  electrical  conductivity  of 
solutions  of  acids,  bases,  and  salts  have  been  utilised  for  a  recalcula- 
tion of  the  heat  of  ionisation  of  water  and  of  the  ionisation  constant. 

The  heat  of  ionisation  (s)  and  its  variation  with  the  temperature  [t] 
is  given  by  the  equation  s=  14617  -  48 'S^.  This  agrees  very  well  with 
the  equation  recently  obtained  by  Noyes.  The  quantity  of  ionised 
water  in  1  c.c.  of  the  liquid  at  different  temperatures  is  given  by 
loga  =  30-2339 -3047-3/:Z'-l 2-1 251og7^.  For  the  ionisation  constant 
K^g  =  {aYI\ -a,\n  which  a' =  1000a,  the  following  values  have  been 
calculated. 

Temperature     0°  10°  18°        25°        50°       100°       150°     200° 

^„-10"  0-116       0-281       0-59       1-04       5-66       58-2       234       525 

These  are  about  25%  larger  than  the  values  obtained  by  Noyes. 

H.  M.  D. 

Reducing  Action  of  Electrolytic  Hydrogen  on  Arsenious 
and  Arsenic  Acids  when  Liberated  from  the  Surface  of 
Different  Elements.  William  Thomson  (Proc.  Hoy.  Soc.  Edin., 
1909,  20,  84 — 95). — The  apparatus  used  has  already  been  described 
(Abstr.,  1904,  ii,  777).  Thirteen  different  elements  were  used  as 
cathodes,  and  the  order  of  their  efl&ciency  in  removing  arsenious  acid 
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from  solution  as  arsenic  trihjdride  is  as  follows  :  lead,  zinc,  cadmium, 
tin,  silver,  graphite,  iron,  platinum,  aluminium,  gold,  cobalt,  nickel,  and 
palladium.  The  order  for  the  removal  of  arsenic  acid  is  not  quite  the 
same.  These  renults  disprove  the  suggestion  of  Chapman  and  Law 
(Abstr.,  1906,  ii,  196)  that  the  eflSciency  of  hydrogen  with  respect  to 
arsenious  and  arsenic  oxides  depends  largely  on  the  supertension 
of  the  cathode.  For  example,  silver,  with  a  very  low  supertension, 
liberates  arsenic  as  the  trihydride  from  arsenious  acid  with  about  the 
same  velocity  as  lead  or  zinc,  which  have  very  high  supertensions. 
Further,  palladium,  which  has  a  comparatively  high  Kupertension,  is 
at  the  bottom  of  the  series  aa  regards  efficiency  in  decomposing 
either  arsenious  or  arsenic  acids. 

The  rate  at  which  arsenic  is  removed  from  solution  in  the  presence 
of  the  different  metals  has  also  been  determined,  and  the  results  are 
given  in  tables  and  curves.  In  the  case  of  lead,  zinc,  cadmium,  tin, 
and  silver,  the  reduction  proceeds  as  a  unimoleculur  reaction  when 
arsenious  acid  is  employed.  O.  S. 

Migration  CoDstants  of  Dilute  Solutions  of  Hydrochloric 
Acid.  C.  Chittock  {Proe.  Catnb.  Phil.  Soc.,  1909,  15,  65—63).— 
The  experiments  were  undertaken  with  the  object  of  throwing  light 
on  the  cause  of  the  abnormally  low  electrical  conductivity  of  very 
dilute  aqueous  solutions  of  strong  acids  and  bases.  The  apparatus 
used  was  so  arranged  that  a  comparatively  small  volume  of  the 
solution  in  the  neighbourhood  of  each  electrode  could  be  separated 
from  the  rest.  This  volume  of  solution  was  large  enough  to  contain 
the  whole  region  in  which  any  change  of  concentration  had  taken 
place,  and,  after  stirring  to  obtain  homogeneity,  the  concentration  of 
the  electtode  solutions  was  ascertained  by  measuring  the  electrical 
conductivity  by  means  of  two  subsidiary  electrodes.  In  all  the 
experimeutd  the  electrolysing  current  was  kept  small  enough  to 
prevent  any  evolution  of  chlorine  at  tho  anode. 

The  transport  ratio  of  the  chlorine  ion  was  found  to  increase  from 
0171  at  a  concentration  of  0001405  equivalent  per  litre  to  0275  at 
a  concentration  of  0*0001006.  The  change  in  the  migration  constant 
is  much  greater  than  that  which  was  observed  by  Whetham  and 
Faine  in  the  case  of  dilute  solutions  of  sulphuric  acid. 

The  author  concludes  that  the  change  is  too  great  to  be  explained 
by  a  decrease  in  the  mobility  of  the  hydrogen  ion.  On  the  other 
hand,  if  the  water  used  as  solvent  contained  a  trace  of  ammonia,  the 
observed  results  may  probably  be  explained,  for  the  effect  of  the 
presence  of  ammonia  would  be  to  replace  the  hydrogen  ion  by  the 
much  less  mobile  ammonium  ion,  the  extent  of  the  replacement 
increasing  with  the  dilution.  H.  M.  D. 

Electrolysis  of  Alkali  Chlorides.  Electrical  Conductivities, 
Densities,  and  Specific  Heats  of  Solutions  of  Potassium 
Chloride  and  of  Potassium  Hydroxide.  Adrien  Jaquehod  {J. 
Chim.  Fhys.,  1909,  7,  129 — 151). — The  electrical  conductivities  and 
densities  of  solutions  of  potassium  chloride  containing  70'4,  140*8, 
211*2,  and  281*6  grams  of  the  salt  per  litre,  of  solutions  containing 
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about  50,  100,  150,  and  200  grams  of  potassium  hydroxide  per  litre 
and  of  solutions  containing  mixtures  of  these  salts  in  varying  pro- 
portions, have  been  measured  at  intervals  of  temperatures  from  20°  to 
80°.  Specific  heat  measurements  with  the  same  solutions  were  made 
at  room  temperature. 

The  conductivity  measurements  were  made  by  Kohlrausch's  method, 
and  the  results  are  given  in  tabular  form.  The  results  of  the 
measurements  of  the  density  of  solutions  containing  known  amounts  of 
potassium  chloride  and  of  potassium  hydroxide  are  represented  at 
temperatures  from  20°  to  80°  by  means  of  the  formula 

^  _  0-9957  +  0-000616fKCl  -  0-00000013i^KCl+  0-000855fKOH-  0-0Q000038P^KOH 
'  1  +  000045(1!- 30) 

where  P  represents  the  weight  of  solute  in  grams  per  litre  at  room 
temperature. 

The  measurements  of  specific  heat  were  made  in  a  silver  calorimeter 
by  dropping  a  ball  of  silver  warmed  to  100°  into  the  solution  in 
question.  The  results  for  potassium  chloride  are  represented  by  the 
formula  (7  =  1  -  0-001264jo  + O-OOOOOllljo^,  and  those  for  the  hydroxide 
by  the  analogous  formula  C  =  1  -  0-00142j»  +  0  0000021jo2,  whereto 
represents  the  concentration  of  the  solution  in  grams  per  litre. 

G.  S. 

Influence  of  Foreign  Substances  on  th^  Thermo-electric 
Properties  and  the  Resistivity  of  Aluminium.  H.  Pbchbux 
{Compt.  rend.,  1909,  148,  627 — 628). — The  thermo-electric  properties 
and  the  resistivity  of  three  samples  of  commercial  aluminium  contain- 
ing small  quantities  of  iron,  silicon,  and  carbon  have  been  examined. 
The  thermo-electric  force  of  the  aluminium  copper  couple  is  diminished 
by  the  presence  of  small  quantities  of  iron  and  silicon  in  the  aluminium. 
The  variation  of  the  E.M.F.  with  the  temperature  corresponds 
approximately  with  a  parabolic  curve. 

The  resistance  measurements  indicate  that  the  resistivity  of 
aluminium  is  increased  by  the  presence  of  small  quantities  of  iron  and 
aluminium,  and  that  the  temperature-coeflicient  of  the  resistivity 
increases  as  the  proportion  of  impurities  increases.  H.  M.  D. 

Magnetic  Properties  of  Several  Easily  Liquefied  Gases. 
P.  Pascal  {Compt.  rend.,  1909,  148,  413— 415).— The  magnetic 
susceptibilities  of  a  number  of  liquefied  gases  were  determined  by 
observing  the  difference  in  level  when  one  arm  of  the  quartz  U-tube 
containing  the  liquid  was  placed  in  a  powerful  magnetic  field.  The 
values  obtained  were:  SOg,  -2-97.10-7;  NHg,  -11-15.10-7; 
C2N2,  -4-32.10-7;  N2O3,  -3  03.10-7;  N2O4,  _  2-75.10-7;  CH3*NH2, 
-9-06.10-7;  CH3CI,  -6-67.10-7;  CI2,  -5-90.10-7. 

It  was  assumed  that  molecular  susceptibility,  like  rotatory  power, 
is  the  same  in  liquid  and  gaseous  states,  and  the  magnetic  suscepti- 
bilities of  the  gases  at  0°  and  760  mm.  were  calculated.  They  are  all 
of  the  order  10"^. 

The  molecular  susceptibility  (susceptibility  x  molecular  weight) 
of  the  various  gases  is  roughly  a  linear  function  of  the   number  of 


GENERAL   AND   PHYSICAL   CHEMISTRY. 


295 


atoms  in  the  molecule  ;  thus  magaetic  susceptibility  appears  to  follow 
a  law  similar  to  that  of  Dulong  and  Petit  for  specific  heats. 

R.  J.  C. 


Fio.  1. 


.t:^  c^^ 


^^ 
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Determination  of  Melting  Points.  Sidnkt  W.  Bumkkr 
{Phcvrvi.  /.,  190y,  [iv],  28,  324). — In  order  more  readily  to  determine 
the  melting  point  of  substances  which  are  not  easily  introduced  into  a 
narrow  tube— for  instance,  benzoic  acid  and,  more  enpecially,  waxes — 
the  following  apparatus  has  been  devised.  Fig.  1  represents  in  section 
the  receptacle  for  the  substance  the 
m.  p.  of  which  is  to  he  determined. 
a  iK  a  brasM  ring,  upon  which  rests  a 
rubber  washer,  b,  and  then  oomes  a 
j"  circular,  microscopic  cover-glass,  e, 
which  is  separated  from  a  second 
cover-glass,  «,  by  a  platinum  dislc.  d. 
In  the  centre  of  this  platinum  di>«k 
a  hole  is  cut,  in  which  is  placed 
the  substance  to  be  examined,  and 
above  the  second  cover-glass,  «,  a 
rubber  washer,  /,  is  placed.  These 
all  rest  on  the  flange  of  a  ;  the  brass 
top,  g,  is  then  screwed  down  tightly 
to  prevent  the  entrance  of  water  or 
oil,  or  whatever  the  heating-bath 
consists  of.  Fig.  2  indicates  the 
manner  in  which  this  arrangement 
is  attached  to  the  thermometer  by 
means  of  rubber  rings,  r,  round  the 
side  screws,  A,  the  whole  being  sup- 
ported in  a  beaker  containing  the 
liquid  constituting  the  bath. 

Below  190°  rubber  bands  may  be 
used  to  attach  the  apparatus  to  the 
thermometer,  and  above  100°  thin 
leather  or  kid  wa8her8  must  be  substi- 
tuted for  the  rubber  washers  b  andy. 

The  advantages  claimed  for  this  method  of  determining  m.  p.'s  are 
that  in  many  cases  (especially  with  waxes)  it  is  more  rapidly  carried 
out ;  the  thickness  of  the  layer  experimented  on  is  always  equal  to 
the  thickness  of  the  platinum  disk,  d ;  the  cover-glasses  are  almost 
uniform  in  thickness  ;  and  it  is  easier  to  observe  a  flat  surface  than 
the  rounded  sides  of  a  capillary  tube.  J.  V.  E. 

Dependence  of  the  Melting  Point  of  a  Solid  Substance 
on  its  Surface  Energy.  P.  Pawloff  (Zeitsch.  physikal.  Chem., 
1909,  66,  545 — 548). — In  continuation  of  previous  work  (this  vol.,  ii, 
19),  a  formula  connecting  the  melting  point  of  a  particle  and  its  radius 
is  deduced,  and  the  three  cases  in  which,  at  the  melting  point  of  the 
particle,  the  vapour  pressure  over  the  plane  surface  of  the  liquid 
is  respectively  gi*eater  than,  less  than,  or  equal  to,  the  vapour  pressure 
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over  the  plane  surface  of  the  solid  are   discussed  and    represented 
graphically.     Only  the  first  case  has  been  experimentally  realised. 

G.  S. 


r 


I 


D 


An  Electrically-controlled  Gas  Regulator.     E,  Emmet  Reid 
{Amer.  Chem.  J.,  1909,  41,  148 — 152). — The  new  regulator  consists 

of  a  U-tube,  TT,  provided  with  a  side- 
tube,  V,  and  having  one  limb  enlarged  at 
the  top  to  receive  an  india-rubber  stopper, 
SS,  through  which  passes  the  tube  NO, 
with  an  external  diameter  1  mm.  less  than 
the  internal  diameter  of  the  U-tube.  The 
latter  is  filled  with  mercury  {HHH)  to  a 
level  about  1  mm.  below  the  end  of  the 
tube  NO.  W  is  an  iron  weight  15 — 20  mm. 
long  and  1  mm.  less  in  diameter  than  the 
U-tube ;  it  is  suspended  from  a  lever 
attached  to  the  armature  of  an  electro- 
magnet. The  armature  is  ordinarily  held 
up  by  a  spring,  but  when  attracted  by  the 
magnet  the  weight  falls  1 — 2  mm.  The 
passage  of  the  gas  is  shown  by  the  arrows. 
If  the  coils  of  the  electro-magnet  are  in 
series  with  any  form  of  electrical  regulator 
in  which  contact  is  made  when  a  certain 
temperature  is  exceeded,  then,  in  the  latter 
event,  W  falls,  drives  the  mercury  up  to 
close  the  end  of  NO,  and  so  prevents  the 
passage  of  all  gas  except  that  which  can 
pass  through  a  pin-hole,  P.  The  latter 
acts  as  a  by-pass.  The  high  surface- 
tension  of  mercury  prevents  the  latter  rising 
between  the  weight,  W,  and  the  walls  of 
Another  form  of  regulator  based  on  the  same  principle 
in    which  the  entire  apparatus  is  made  of  metal,  thus 

E.  H. 


the  U-tube. 

is  described, 

avoiding  all  danger  of  fire 


Thermo-dynamic  Equilibrium  and  Stability.  Joseph  E. 
Trevor  {J.  Physical  Chem.,  1909,  13,  154 — 156). — A  mathematical 
discussion  of  the  conditions  that  must  be  satisfied  to  ensure  that  a 
given  r-phase  state  of  an  ?i-component  substance  shall  be  a  stable 
thermo-dynamic  state.  G.  S. 

Heat  of  Formation  of  Aniline  and  Some  of  its  Derivatives. 
FE^DfeRic  SwARTS  {Bull.  Acad.  roy.  Belg.,  1909,  43— 59).— The 
differences  between  the  values  obtained  by  Petit  (Abstr.,  1888,  1239) 
for  the  heats  of  combustion  of  o-,  m-,  and  /(-toluidine  [964"7  cal., 
965-6  cal.,  and  958-8  cal.  (solid)  respectively]  and  that  obtained  by 
the  same  author  for  aniline  (818-5  cal.)  are  about  10  cal.  less  than  the 
mean  difference  (157  cal.)  between  the  heats  of  combustion  of  two 
immediate    homologues.     For    the    heat    of   combustion    of   aniline. 
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Stohmann  (Abstr.,  1897,  ii,  359)  found  the  value  810-2  cal.,  Thomsen 
829-9  cal.,  whilst  Ijemoult  (Abstr.,  1907,  ii,  10)  obtained  815-3  cal. 
Moreover,  Stobmann  has  formulated  the  rule  that  the  heats  of  com- 
bustion of  isomeric  compounds  are  the  greater  the  greater  the 
reactivity  of  the  isomeride,  and  according  to  the  results  of  Bredig 
(Abstr.,  1894,  ii,  229)  and  of  Farmer  and  Warth  (Proc,  1904,  20, 
244),  the  affinity  constants  of  o-,  m-,  and  ;>-to1uidine  increase  in  the 
order  named,  whence  their  heats  of  combustion  should,  contrary  to 
Petit's  results,  lie  in  the  same  order.  In  order  to  fix  the  heat  of  com- 
bustion of  aniline  and  determine  whether  the  toluidines  form  an 
exception  to  Stohmann'H  rule,  the  author  has  determined  the  heats  of 
combustion  of  these  compounds  and  some  of  their  derivatives,  and  has 
obtained  the  following  results:  Aniline,  81676  cal.  (-9*46  cal.); 
o-toluidine,  96993  cal.  (0-7  cal.) ;  m-toluidine,  96572  cal.  (4'9  cal.); 
;>-toluidine  (hoH*!),  96931  cal.  (-I-1-3  cal.);  (liquid)  9735  cal. 
(-2-9  cal.);  aceto-o  toluidide,  117461  cal.  (53*6  cal.);  acetom-toluidide,^ 
11 74-72  cal.  (53  5 cal.);  aceto-;»- toluidide.  1174-31  cal.  (53-9  cal.).  The 
tirst  figure  refers  to  the  heat  of  combustion  at  constant  pressure ;  the 
second,  in  brackets,  to  the  heat  of  formation.  Thus  the  author's 
value  for  the  heat  of  combustion  of  aniline  accords  well  with  the  mean 
(816*9)  of  Petit  and  Lemoult's  results  adopt«;d  by  the  latter  as  correct. 
The  value  obtained  for  m-toluidine  makes  this  substance  an  exception 
to  Stohmann's  rule  unless  the  value  is  invalidated  by  the  substance 
used  being  impure,  but  those  for  the  other  two  ihomerides  differ  from 
Petit's  results  aijd  accord  with  the  affiuity  constants.  It  is  pointed 
out  that  the  suppression  of  the  basic  function  of  the  toluidines  by 
acetylation  has  removed  the  difference  between  their  heats  of 
combustion.  E.  H. 

Heat  of  Formation  of  Some  Organic  Fluorine  Compounds. 
III.  FRfeDfeRic  SwARTS  {BuU.  Acod.  Roy.  Beig.,  1909,  26—42. 
Compare  Abstr.,  1907,  ii,  9  ;  1908,  ii,  354). — By  combustion  in  a 
calorimetric  bomb,  the  author  has  determined  the  heats  of  formation 
of  the  following  compounds.  The  first  value  following  the  name  of 
the  compound  is  the  heat  of  combustion  at  constant  pressure,  and  the 
second,  in  brackets,  its  heat  of  formation.  /3/3-Difluoroethylamine, 
326-01  cal.  (66-69  cal.);  tetrafluorodiethylamine,  566-04  cal.  (116  cal.); 
tri-w-fluoro-wj-toluidine,  8307  cal.  (83-5  cal.) ;  tri-w-fluoroaceto-wj- 
toluidide,  CFj-CgH^-NHAc,  104281  cal.  (12899  cal.);  fluoro- 
acetamide,  24955  cal.  (92-8  cal.) ;  difluoroacetamide,  208*39  cal. 
(11511  cal.) ;  difluoroacetanilide,  944-82  cal.  (82-7  cal.).  The  values 
given  are  the  mean  of  from  three  to  seven  experiments  with  each 
substance.  Difluoroacetanilide,  CHFj-CO-NHPh,  prepared  by  heating 
equal  molecular  quantities  of  difiuoroacetic  acid  and  aniline  in 
sealed  tubes  at  170°  for  forty-eight  hours,  crystallises  in  spangles, 
m.  p.  52-4°,  b.  p.  259-8°. 

i)i/Zworortce<a7ntrf«,  prismatic  crystals,  m. p.  51-8°,  b.p.  108-63°/35  mm., 
is  prepared  by  acting  on  ethyl  difluoroacetate  with  concentrated 
ammonia  at  -  10°. 

Comparison  of  the  heats  of  formation  thus  determined  with  the, 
values  for   the  compounds   in    which    fluorine  has  been  replaced   by 
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hydrogen  shows  that  the  decrease  corresponding  with  the  replacement 
of  a  fluorine  by  a  hydrogen  atom  varies  from  a  minimum  of  17"3  to  a 
maximum  of  26  2  cal.  It  is  found  also  that  the  differences  between 
the  heats  of  formation  of  the  fluoroamines  and  the  amines,  and  between 
those  of  the  fluoroamides  and  the  amides  themselv^es,  are  of  the  same 
order  as  those  between  the  alcohols  and  acids  and  their  fluoro-derivatives, 

E.  H. 

Compressibility  of  Gases  between  0  and  3  Atmospheres 
at  all  Temperatures.  Anatole  Leduc  {Gompt.  rend.,  1909,  148, 
407 — 410). — The  author  shows  that  the  equation  he  put  forward 
(Abstr.,  1897,  ii,  133)  to  express  the  deviation  of  a  gas  from  Boyle's 
law  in  terms  of  the  pressure  is  not  contradicted  by  Rayleigh's 
researches,  since,  according  to  the  equation,  if  the  pressure  is  very  small 
the  deviation  will  be  infinitesimal  and  the  gas  will  appear  to  obey 
Boyle's  law  as  perfectly  as  Rayleigh  found. 

The  deviation  from  Boyle's  law  (1  -Pv/pqVq)  is  equal  to  (mp  +  np^), 
where  m  and  n  are  constants  for  each  gas.  In  gases  which  obey  the 
law  of  corresponding  states,  m  and  n  should  be  functions  of  the  critical 
constants.  Ether,  hydrogen  phosphide,  and  hydrogen  sulphide  are  less 
compressible,  and  ammonia  is  more  compressible  than  the  theory 
demands.  R.  J.  C. 

A  Means  of  Holding  the  Weighed  Tube  Used  in  the  Deter- 
mination of  Vapour  Density  by  the  Displacement  Method. 
Robert  Brandenburg  (Chem..  Zeit.^  1909,  33,  192). — The  small  tube 
containing  the  weighed  sample  of  substance  to  be  examined  is  placed  in 
a  suitable  iron  or  nickel  jacket,  and  by  means  of  a  small  electro-magnet 
or  permanent  magnet  it  is  retained  in  the  upper  part  of  the  inner  vapour 
tube  until  the  operator  has  closed  the  apparatus.  By  this  means  no 
loss  is  occasioned  by  the  weighed  sample  falling  quicker  than  the 
vapour  tube  can  be  closed,  and  on  removing  the  magnet  the  small 
tube  falls  to  the  bottom.  J.  V.  E. 

Simple  Method  for  Determining  Vapour  Densities.  Philip 
Blackman  {Chem.  News,  1909,  99,  87 — 88). — A  more  accurate  formula 
is  given  for  the  calculation  of  vapour  densities  determined  by  the 
author's  method  (compare  Abstr.,  1908,  ii,  157,  564  ;  this  vol.,  ii,  21). 

G.  S. 

Simple  Method  for  Determining  Vapour  Densities.  III.  Philip 
Blackman  {Zeitsch.  physihal.  Chem.,  1909,  65,  549 — 552.  Compare 
preceding  abstract). — A  discussion  of  some  details  of  the  apparatus, 
and  the  precautions  to  be  observed,  particularly  with  reference  to  the 
manometer,  in  determining  vapour  densities  by  the  author's  method. 

G.  S. 

Simple  Method  for  Determining  Vapour  Densities.  VI. 
Philip  Blackman  {J.  Physical  Chem.,  1909,  13,  138 — 143.  Compare 
preceding  abstracts). — The  density  and  hence  the  degree  of  dissocia- 
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tion  of  phosphorus  pentachloride,  chloral  hydrate,  and  aldehyde 
amnionia  have  been  determined  by  the  author's  method.  The  follow- 
ing are  the  degrees  of  dissociation  under  certain  experimental  con- 
ditions described  in  the  paper :  phosphorus  pentachloride,  24*2%  at 
170°  54%  at  210°,  and  792%  at  250°;  chloral  hydrate,  10-89%  at 
107°  and  56*41%  at  120°;  aldehyde  ammonia,  72%  at  103°  and  98%  at 
106°.  G.  8. 

Regulation  of  Temperature  in  the  Measurement  of  Osmotio 
Pressure.  Harmon  N.  Mobse  and  W.  W.  Holland  (Amer.  Chem.  J., 
1909,  41,  92 — 117). — The  importance  of  keeping  the  temperature  of 
the  osmotic  cell  as  nearly  constant  as  possible  during  the  measure- 
ment of  the  osmotic  pressure  lies  in  the  fact  that  the  cell,  being  filled 
with  a  liquid  having  a  high  coefficient  of  expansion,  and  being  attached 
to  a  manometer  of  small  bore,  acts  as  a  sensitive  thermometer,  and 
"  thermometer  effects "  caused  by  flaotuating  temperature  cannot 
possibly  be  distinguished  from  true  osmotic  effects.  Moreover,  since 
after  the  development  in  a  cell  of  the  maximum  osmotic  pressure  of  a 
solution  the  transference  of  the  solvent  through  the  membrane 
becomes  very  tardy,  full  recovery  from  a  change  in  temperature 
occupies  a  very  long  time.  Further,  it  is  important  that  the  cell 
should  be  filled  at  the  same  temperature  as  that  at  which  the  osmotic 
pressure  of  the  contained  solution  is  to  be  measured,  otherwise  the 
concentration  of  the  solution  will  be  altered. 

The  present  paper  is  devoted  to  a  description  of  the  successive 
attempts  to  secure  a  constant  temperature  in  the  baths  employed  in 
the  work  described  previously  (Abstr.,  1901,  ii,  543  ;  1902,  ii,  553  ; 
1903,  ii,  272  ;  1904,  ii,  651  ;  1905,  ii,  575  ;  1906,  ii,  600,  601 ;  1907, 
ii,  439,  440,  553  ;  1908,  ii,  671,  759,  1019,  1020  ;  this  vol.,  ii,  216). 
The  apparatus  finally  adopted,  which  is  based  on  the  principle  of  causing 
the  water  in  the  bath  to  pass  rapidly  first  over  a  continuously  cooled 
surface,  second,  over  a  heated  surface  controlled  by  a  thermostat,  and 
third,  over  the  cooled  surface  again,  is  described  in  detail  with 
diagrams.  Although  this  apparatus  prevented  the  temperature  of  the 
water  in  the  bath  from  varying  more  than  0*01°,  the  variation  in 
temperature  of  the  supernatant  air  was  much  greater ;  accordingly, 
similar  apparatus  was  provided  to  keep  also  at  a  constant  and  similar 
temperature  the  air  in  the  room  in  which  the  bath  was  situated. 

A  new  form  of  thermostat  is  described.  E.  H. 

Laws  of  Mobility  and  Diffusion  of  the  Ions  Formed  in 
Gtiseous  Media.  E.  M.  Wellisch  [Proc.  Carnb.  Phil.  Soc.,  1909, 15, 
1 — 10). — Expressions  are  deduced  for  the  coefficient  of  diffusion  of 
an  ion  through  a  gas,  and  also  for  its  mobility  ;  these  involve  only 
known  physical  constants.  An  ion  is  supposed  to  consist  of  two 
elements  :  (1)  a  mass  nucleus  surrounded  by  a  sphere  of  force  ;  (2)  an 
electric  charge,  the  effect  of  which  is  to  increase  the  radius  of  the 
sphere  of  force  without  altering  the  mass.  As  the  ion  moves  through 
the  gas,  its  charge  attracts  the  neutral  molecules,  resulting  in  an 
increase  in  the  frequency  of  the  collisions  and  a  diminution  of  the 
mean  free  path. 
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The  calculated  mobility  agrees  with  that  observed  for  several  gases, 
but  in  the  case  of  ammonia,  ethyl  alcohol,  ethyl  chloride,  and  carbon 
tetrachloride  there  are  considerable  differences.  The  calculated 
coefficients  of  diffusion  for  air,  hydrogen,  oxygen,  and  carbon  dioxide 
agree  only  moderately  with  Townsend's  experimental  values. 

H.  M.  D. 

Coefficient  of  Diflfusion  of  the  Emanation  of  Actinium. 
G.  Bruhat  (Compt.  rend.,  1909,  148,  628— 631).— Experiments  have 
been  made  which  show  that  the  diffusion  of  the  emanation  of  actinium 
into  air  and  other  gases  is  regulated  by  the  same  laws  as  those  which 
determine  the  diffusion  of  ordinary  gases  and  vapours.  The  rate  of 
diffusion  into  air  is  inversely  proportional  to  the  pressure  of  the  air, 
and  varies  as  the  square  of  the  absolute  temperature.  From  a  com- 
parison of  the  rate  of  diffusion  of  the  emanation  with  that  of  ethyl 
ether,  ethyl  alcohol,  water,  and  carbon  dioxide,  the  author  concludes 
that  the  molecular  weight  of  the  emanation  is  about  70.      H.  M.  D. 

Reaction -Velocity  and  Diffusion.  Ferencz  Jijttner  {Zeilsch. 
physikal.  Chem.,  1909,  Q5,  595 — 623). — In  connexion  with  the  Noyes- 
Whitney-Nernst  theory  as  to  the  dependence  of  the  velocity  of  reaction 
in  heterogeneous  systems  on  the  rate  of  diffusion,  the  author  deduces 
some  very  complicated  equations  which  are  intended  to  represent  the 
course  of  the  reaction  in  certain  special  cases.  G.  S. 

Diffusion  through  Membranes.  Casimir  Jabcczynski  (/. 
Chim.  Phys.f  1909,  7,  117 — 128). — The  apparatus  consists  of  a  flat, 
circular  dish  divided  into  two  equal  portions  by  a  vertical  partition, 
part  of  which  consists  of  a  circular  piece  of  cigarette  paper.  Each 
compartment  is  provided  with  a  stirrer.  The  dish  is  supported 
horizontally  in  a  thermostat  at  constant  temperature  ;  the  solution  to 
be  examined  is  placed  in  one  compartment  and  water  in  the  other,  and 
the  stirrers  started.  After  a  few  minutes,  portions  of  the  solutions 
are  removed  simultaneously  with  a  special  form  of  double  pipette  and 
analysed. 

Experiments  were  made  with  solutions  of  sodium  chloride,  of 
potassium  chloride,  and  of  hydrochloric  acid  of  different  concentrations. 
The  results  appear  to  be  accurate  to  about  2%,  and  the  advantages  of 
the  method  are  its  rapidity  and  the  fact  that  the  results  are  not 
disturbed  by  shaking,  which  is  a  drawback  of  the  usual  methods.  On 
the  other  hand,  the  method  only  gives  comparative  results.       G.  S. 

Free  Pressure  in  Osmosis.  L.  Vegard  {Proc.  Camb.  Phil.  Soc. 
1909,  15,  13 — 23). — Measurements  have  been  made  of  the  velocity 
with  which  water  passes  through  a  semi-permeable  membrane  under 
different  hydrostatic  pressures,  and  also  of  the  velocity  of  osmosis  for 
aqueous  solutions  of  sucrose  of  different  concentrations.  In  the  first 
case  the  velocity  is  proportional  to  the  pressure.  In  the  osmotic  flow, 
the  initial  velocity  is  abnormally  high,  and  gradually  falls  until  a 
steady  state  is  reached.  This  state  sets  in  more  quickly  and  is  more 
pronounced  for  dilute  tha»  for  more  concentrated  solutions  ;  it  is  also 
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dependent  on  the  soundness  of  the  semi-permeable  membrane.  If  the 
frictional  and  osmotic  velocities  are  plotted  on  the  same  diagram  as  a 
function  of  the  bydroHtatic  and  osmotic  preasores  respectively,  it  is 
found  that  the  friction  line  is  a  tangent  to  the  osmotic  curve  at  the 
zero  point.  From  this  relationship  the  conclusion  is  drawn  that  the 
work  required  for  the  osmotic  passage  of  water  through  the  membrane 
is  equal  to  that  required  for  pressing  the  pure  solvent  through  with  a 
velocity  equal  to  the  osmotic  velocity.  It  follows  from  this  that  in 
osmosis  there  is  a  motion  of  pure  water  through  by  far  the  greatest 
part  of  the  membrane.  In  passing  through  the  membrane  from  the 
side  of  the  pure  solvent,  the  pressure  falls  to  a  miminium  value  and 
then  increahes  to  the  pressure  of  the  solution.  In  the  latter  region 
the  motion  takes  placed  against  the  pressure  fall  and  cannot  be  a 
motion  of  the  fluid  in  bulk,  but  is  an  inter-molecular  motion  main- 
tained by  the  energy  which  becomes  aTailable  when  the  two  liquids 
are  brought  into  contact.  The  difference  between  the  pressure  on  the 
solvent  and  the  minimium  pressure  is  called  the  free  pressure  of 
osmosis.  For  small  velocities  this  free  pressure  is  equal  to  the 
osmotic  pressure.  H.  M.  D. 

Osmotic  Studies.  Louis  Kahlkmbxbo  {J.  Phyneal  Chtm.,  1909, 
13,  93 — 113). — In  reply  to  the  criticisms  of  Cohen  and  Commelin 
(Abstr.,  1908,  ii,  811)  on  his  earlier  work  (Abstr.,  1906,  ii,  337),  the 
author  maintains  that  they  have  failed  to  show  that  stirring  is 
unnecessary  in  moaeuring  osmotic  pressures  ;  the  criterion  is  not  that 
fairly  concordant  results  may  be  obtained  without  stirring,  but  that, 
in  comparable  experiments,  higher  pressures  are  always  obtained 
when  the  solution  is  stirred. 

Three  additional  observations  of  the  osmotic  pressure  of  a  0*125 
normal  solution  of  sucrose  in  pyridine  at  0°  have  been  made  by 
the  previous  method.  The  highest  pressure  observed  was  only 
23  cm.  of  the  asmotic  liquid ;  this  developed  within  ten  hours, 
remained  constant  for  three  days,  and  then  began  to  diminish.  This 
supports  the  author's  previous  statement  that  the  osmotic  pressure  of 
such  solutions  is  very  much  smaller  than  the  gas  pressure. 

The  osmotic  apparatus  used  by  Cohen  and  Commelin  is  adversely 
criticised,  and  the  author  maintains  the  validity  of  his  previous 
results  in  all  respects.  G.  8. 

Solutions  in  Mixtures  of  Alcohol  and  Water.  Eknst  Cuno 
{Ann.  Physik,  1909,  [iv],  28,  663—664.  Compare  Abstr.,  1908,  ii, 
160). — In  reference  to  the  author's  previous  paper,  it  is  pointed  out 
that  the  miscibility  of  ethyl  alcohol  and  water  in  presence  of  potassium 
carbonate  has  been  also  examined  by  J.  M.  Bell  (compare  Abstr., 
1905,  ii,  684).     The  two  series  of  observations  agree  satisfactorily. 

H.  M.  D. 

Ultramicroscopic  Observations  on  Crystalline  Liquids. 
P.  P.  VON  Weimarn  {Zeitsch.  Chem.  Ind.  KoUoide,  1909,  4,  59—62  ; 
J.  Buss,  i'hys.  Chem.  «S'oc., '  1909,  41,  28— 33).— p-Azoxyanisole, 
anisaldazine,   cholesteryl    propionate,  and    cholesteryl   benzoate  have 
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been  examined  by  means  of  the  ultra-microscope  during  the  transition 
from  the  isotropic  liquid  through  the  anisotropic  liquid  to  the 
crystalline,  solid  condition.  The  observations  made  confirm  the 
author's  view  that  the  crystalline,  liquid  condition  is  characterised  by 
the  presence  of  very  small,  crystalline  particles,  in  which  the  forces 
which  determine  crystalline  form  are  developed  to  only  a  relatively 
small  extent.  H.  M.  D. 

Spontaneous  Crystallisation.  Ren^  Marcelin  {Compt.  rend., 
1909,  148,  631 — 633). — The  author's  observations  on  the  spontaneous 
crystallisation  of  solutions  of  lead  acetate  lead  to  the  conclusion  that, 
other  things  being  equal,  the  power  of  spontaneously  crystallising 
decreases  with  increase  in  the  time  during  which  the  system  has  been 
maintained  in  the  liquid  condition,  and  is  independent  of  the  number 
of  times  the  solution  has  been  crystallised.  With  increase  in  the 
temperature  at  which  the  liquid  has  been  heated,  the  power  of 
crystallising  spontaneously  diminishes.  The  observed  facts  cannot 
be  explained  on  a  molecular  kinetic  hypothesis,  or  on  the  assumption 
that  the  crystallisation  is  due  to  the  presence  of  crystalline  nuclei  in 
the  supercooled  liquid.  On  the  other  hand,  the  view  that  the  crystal- 
lisation is  due  to  particles  of  foreign  suspended  matter,  is  in  agreement 
with  the  observations. 

It  has  been  found  in  the  case  of  supercooled  solutions  of  potassium 
nitrate  that  finely-powdered  substances  are  much  more  effective  in 
inducing  crystallisation  than  the  same  substances  in  the  form  of 
larger  particles.  The  action  of  the  small  particles  is  supposed  to  be 
similar  to  the  action  of  these  in  the  condensation  of  supersaturated 
vapours.  H,  M.  D. 

Gaps  in  Isomorphous  Mixtures.  "Wladimir  I.  Yernadsky 
(Sull.  Acad.  Set.  St.  Petersbourg,  1909,  139— 149).— Denial  of  the 
existence  of  gaps  in  isomorphous  mixtures  is  not  in  accord  with 
observed  facts,  such  gaps  being  especially  marked  in  the  case  of 
minerals,  and  also  existing  in  other  cases  (compare  Stortenbeker, 
Abstr.,  1903,  ii,  470;  Muthmann  and  Kunze,  Abstr.,  1895,  ii,  7; 
Gossner,  Abstr.,  1908,  ii,  366).  T.  H.  P. 

Adsorption  (Dyeing)  and  Cohesion  (Pelting)  of  Woollen 
Fibres  and  Swelling  Affinity.  Ed.  JusxiN-MuELLBR  {Zeitsch.  Chem. 
Ind.  Kolloide,  1909,  4,  64 — 70). — The  adsorption  phenomena  which  are 
observed  with  adsorbents,  such  as  animal  and  wood-charcoal,  are  not 
comparable  with  those  which  are  met  with  in  the  case  of  absorbents, 
such  as  cotton  and  wool  fibres,  which  undergo  a  process  of  gelatinisa- 
tion  in  contact  with  the  medium  containing  the  adsorbable  substance. 
Comparative  measurements  of  the  extent  to  which  wool  fibres  stick 
together  after  heating  for  several  hours  at  100°  in  distilled  water, 
dilute  solutions  of  sulphuric  acid,  and  in  a  natural  water  containing 
a  large  proportion  of  lime,  have  been  made.  Both  acid  and  alkali 
accelerate  the  gelatinisation  process.  Measurements  were  also  made 
of  the  amounts  of  various  colouring  matters  absorbed  by  blood- 
charcoal,    wood-charcoal,    and    wool    from    aqueous   solutions.      The 
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variation  of  the  adsorption  with  the  temperature,  and  the  influence 
of  acids  and  alkalis  on  the  adsorption,  indicate  that  the  adsorption 
process  in  the  case  of  woollen  fibres  is  quite  different  from  that  of  the 
charcoal.  Whereas  the  cause  in  the  latter  case  is  to  be  found  in 
capillary  affinity,  the  adsorption  by  wool  fibres  is  due  to  what  the 
author  terms  "swelling  affinity."  H.  M.  D. 

The  Borderland  between  Colloidal  Chemistry,  Mineralogy, 
and  Geology.  Cobnelio  Doelter  and  Felix  Cobnu  {ZeiUch,  Chem. 
IwL  Kulloide,  1909,  4,  89 — 92). — A  collection  of  notes  relating  to  the 
structure  of  naturally-occurring  subsUtnces  from  the  standpoint 
of  colloidal  chemistry.  The  relationship  pointed  out  by  Cornu  (this 
vol.,  ii,  222),  that  for  every  simple  mineral  colloid  there  is  a  corre- 
spotiding  crystiilloid,  is  termed  the  "  homoisochemite  "  law.  Mineral 
colloids  which  correspond  in  composition  with  such  crystalloids  are  called 
pseudo-stoicheiolitex.  A  sub-division  of  mineral  colloids  is  suggested, 
depending  on  the  number  of  adsorbed  compounds.  H.  M.  D. 

Extension  of  the  Notion  of  Solubility  to  Colloids.  Jaoquis 
DucLAUX  (Conipt.  rend.,  1909,  148,  295— 297).— Colloidal  solutions 
can  be  coucentrated  by  filtering  out  the  solvent  under  pressure 
through  collodion.  An  increasing  pressure  will  remove  more  and 
more  solvent,  until  a  limit  is  attained  where  the  colloid  solidifies. 
This  limiting  pressure  is  termed  the  "  maximum  osmotic  pressure " 
of  the  colloid,  and  the  limiting  concentration  the  "solubility"  of  the 
colloid. 

The  solubility  so  definedof  gelatin  is  about  four  parts  in  onehundred  of 
water,  of  gelose  less  than  one  in  one  hundred,  and  of  some  kinds  of  ferric 
oxide  more  than  sixty  in  one  hundred  of  water.  The  osmotic  pressure 
of  Bredig's  colloidiil  platinum  is  less  than  20  mm.  of  water,  whereas 
thfit  of  ferric  hydroxide  is  more  than  20  metres  of  water. 

The  author  proposes  to  employ  this  conception  of  solubility  in 
defining  the  relative  stability  of  various  colloids,  in  describing  the 
modifications  uf  a  colloid  through  added  substances,  etc.,  and  also 
in  separating  colloids  from  one  another  as  salts  are  crystallised. 

Experiment  has  shown  that  the  solubility  of  a  colloid  is  very  closely 
related  to  the  size,  composition,  and  electric  charge  of  the  molecular 
clusters  which  compose  it.  R.  J.  C. 

Theory  of  Reversible  Sols.  H.  Waldemar  Fischer  and  O. 
Bobertag  {Jahrsb.  Schles.  Ges.  vaterldnd  Cult.  Naturtoiss.  Sek.y  1908, 
Reprint  1 — 15.  Compare  Abstr,,  1908,  ii,  1024). — For  the  study  of 
reversible  colloids  it  is  necessary  to  have  as  a  standard  substance 
one  which  is  perfectly  free  from  electrolytes,  is  a  simple  chemical 
substance  of  known  constitution  having  a  minimum  reactive  power, 
of  great  stability,  and  of  high  molecular  weight.  It  is  found  that 
myricyl  alcohol,  CgoHgj'OH,  and  the  paraffin,  CjoHjjg,  prepared  there- 
from sufficiently  fulfil  these  requirements. 

The  behaviour  of  myricyl  alcohol  towards  chloroform,  amyl  alcohol, 
ether,  alcohol,  and   benzene  is  practically  identical,  it    being  almost 
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insoluble  in  the  cold,  the  solubility  increasing  rapidly  with  rise  of 
temperature. 

A  hot  saturated  solution  when  suddenly  cooled  changes  to  a  semi- 
solid, gelatinous  mass.  The  temperature  at  which  gelatinisation 
takes  place  is  to  a  great  measure  dependent  on  the  concentration 
of  the  solution  ;  a  critical  point  is  reached  as  in  the  case  of  two 
incompletely  miscible  liquids. 

From  this  it  follows  that  the  concentration  of  the  Gels  varies  with 
the  temperature,  and,  therefore,  the  chloroform,  etc.,ithat  is  present  is 
neither  as  chloroform  of  crystallisation  or  in  molecular  combination, 
nor  is  it  simply  absorbed.  When  a  0"01%  ethereal  solution  of  myricyl 
alcohol  is  suddenly  cooled  to  -  60°,  a  reversible  sol  is  obtained,  an 
opalescent  liquid  from  which  a  drop  of  cold  alcoholic  solution  of  carbon 
dioxide  causes  a  flocculent  precipitation. 

Smaller  values  are  obtained  for  the  solubility  of  myricyl  alcohol  in 
chloroform  and  amyl  alcohol  when  the  temperature  is  increased  than 
when  the  temperature  is  decreased.  If  very  slowly  cooled,  myricyl 
alcohol  separates  from  solution  in  small,  rhombic  crystals,  which  readily 
lose  the  chloroform  when  exposed  to  the  air.  J.  V.  E. 

Apparent  Colloidal  Diffusion.  Porosity  of  Collodion 
Membranes,  Raphael  E,  Liesegang  {Zeitsch.  Chem.  Ind.  Kolloide, 
1909,  4,  62 — 63). — A  case  of  apparent  diffusion  of  colloidal  silver 
chloride  is  described.  A  silver  chloride-collodion  emulsion,  which  had 
been  prepared  from  silver  nitrate  and  lithium  chloride  and  contained  a 
very  slight  excess  of  lithium  chloride,  was  spread  in  a  thin  layer  on  a 
glass  plate  and  dried  at  the  ordinary  temperature.  The  silver  chloride 
was  distributed  through  the  layer  of  collodion  in  a  finely  divided  granular 
condition.  After  some  weeks  the  silver  chloride  was  found  to  have 
become  quite  coarse-grained  and  non-transparent,  and  instead  of  being 
uniformly  distributed  through  the  collodion,  it  was  now  found  to  lie 
entirely  on  the  sui'face  of  the  collodion  membrane.  This  apparent 
diffusion  of  the  colloid  is  attributed  to  the  solvent  action  of  the  small 
excess  of  lithium  chloride  on  the  silver  chloride.  The  collodion  film  is 
supposed  to  exert  a  pressure  on  the  salts  present,  and  silver  chloride 
separates  on  the  surface.  The  lithium  chloride  thus  set  free  dissolves 
more  of  the  fine-grained  silver  salt  in  the  interior,  and  further  separation 
of  the  dissolved  colloid  takes  place  at  the  surface. 

Unsuccessful  attempts  to  obtain  partly  porous  collodion  films  are 
described.  H.  M.  D. 

Freezing  of  Jellies.  Giuseppe  Bruni  {Ber.,  1909,  42,  563—565). 
— The  results  obtained  by  Lottermoser  (this  vol.,  ii,  27)  confirm  those 
published  by  the  author  some  time  ago  {Rend.  Soc.  chim.  Roma,  1905, 
3,  1).  Analyses  of  the  crystalline  substance  obtained  by  freezing  the 
gel  of  silicic  acid  show  that  its  composition  is  not  definite,  but  lies 
between  SiOg.O'TSSHgO  and  Si02,3*67H20.  A  constant  relationship 
between  the  quantity  of  water  in  the  hydrogel  and  in  the  crystalline 
silicic  acid  could  not  be  discovered.  W.  H.  G. 

Mechanism  of  Agglutination.  Leonor  Michaelis  {Zeitsch. 
Chem.  Ind.  Kolloide,  1909,  4,  55). — The  author  points  out  that  Loebs' 
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view  {ibid.,  1908,  3,  113)  of  the  process  of  agglutiDation  involves  the 
conclusion  that  the  surface  tension  not  only  diminishes,  but,  indeed, 
becomes  negative ;  this  is  contradictory  to  the  generally  accepted  view 
that  coagulation  phenomena  are  accompanied  by  a  diminution  of  the 
total  surface.  Loeb's  observations  can  be  explained  quite  readily  in 
terms  of  the  latter  view.  H.  M.  D. 

Passivity  in  Acid  Solutions.  Otto  Saokur  [with  J.  AlvakisI 
{ZeAlscJi.  Jileklrocftetn.,  1908,  14,  607— 613).— A  current  is  passed 
through  a  cell  containing  a  nickel  anode  immersed  in  sulphuric  acid 
and  a  copper  cathode  in  copper  sulphate  contained  in  a  porous  pot. 
With  small  currents,  the  E.M.F.  at  the  terminals  of  the  cell  is 
proportional  to  the  current ;  when  a  certain  current  strength  is 
exceeded,  the  E.M.F.  rises  suddenly,  indicating  that  the  nickel 
has  become  passive.  The  critical  current  is  approximately  pro- 
portional to  the  area  of  the  anode  and  to  the  concentration  of  the 
hydrogen  ions  in  the  solution.  It  increases  rapidly  with  the 
temperature,  and  with  the  quantity  of  halogen  ion  in  solution.  The 
nickel  is  dissolved  quantitatively  below  the  critical  current  density, 
but,  above  it,  small  quantities  still  go  into  solution.  It  is  shown  that 
the  current  density  which  would  be  sufficient  to  reduce  the  concen- 
tration of  the  hydrogen  ions  at  the  surface  of  the  anode  to  10~',  and 
so  permit  of  the  separation  of  nickel  hydroxide,  is  very  much  smaller 
than  the  critical  current  density  observed.  The  explanation  of 
passivity  by  the  formation  of  an  insoluble  skin  of  hydroxide  iA 
therefore  rejected.  T.  B. 

Passivity  in  Acid  Solutions.  II.  J.  Alvakks  {Zeitseh.  Elektro- 
chem.,  1909,  15,  142 — 144). — Iron  is  investigated  in  the  same  way  as 
nickel  (preceding  abstract).  The  critical  current  is  higher  when  the 
anode  is  rotated  than  when  it  is  at  rest ;  it  increases  with  the  concen- 
tration of  the  sulphuric  acid  to  a  maximum  (at  litT-H^SO^)  and  then 
diminishes  again.  The  addition  of  halogen  ions  makes  no  difference 
to  the  critical  current ;  a  rise  of  temperature  increases  it.  In  the  active 
condition  the  iron  is  covered  with  a  black  skin,  which  disappears  when 
it  becomes  passive,  the  metal  assuming  a  matt,  metallic  appearance. 

The  critical  current  for  chromium  increases  continuously  with  the 
strength  of  the  acid,  as  is  the  case  with  nickel ;  chromium  also 
becomes  passive  in  hydrochloric  acid.  In  the  active  state  the  chromium 
dissolves  as  the  green  chromic  ion,  whereas  in  the  passive  state  it 
dissolves  as  chromic  acid.  T.  E. 

Formation  of  Esters.  Anton  Kailan  {ZeitscJi.  EUktrochem., 
1909,  15,  106—110).  Rudolf  Wegscheidkb  {ibid.,  111).— Polemical 
papers  referring  to  a  criticism  of  Kailan's  work  by  Goldschmidt  (this 
vol.,  ii,  129).  T.  E. 

Atomic  Weights.  Julisn  Delaunet  and  Maubice  Garnier 
{Mon.  Sci.,  1909,  [iv],  23,  27). — An  attempt  to  deduce  a  connexion 
between  the  atomic  weights  of  related  elements.  H.  M.  D. 
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Forms  of  Matter.  II  (continued).  P.  P.  von  Weimarn 
{Zeitsch.  Chem.  Ind.  Kolloide,  1909,  4,  123 — 139.  Compare  this  vol., 
ii,  132,  221). — The  absence  of  precipitation  on  the  addition  of  a  dilute 
solution  of  aluminium  chloride  to  concentrated  ammonia  solutions  is 
not  always  due  to  the  formation  of  a  true  solution,  but  is  determined 
by  the  formation  of  a  hydrosol.  Such  a  hydrosol  results  as  a  con- 
sequence of  the  peptisation  of  the  very  finely  divided  precipitate  of 
aluminium  hydroxide.  The  conditions  for  the  formation  of  the 
aluminium  hydroxide  hydrosol  in  ammonia  solutions  are  discussed  in 
detail.  There  are  two  limiting  concentrations  below  and  above  which 
the  peptisation  does  not  occur,  and  an  intermediate  concentration  for 
which  the  hydrosol  formation  reaches  a  maximum. 

Other  special  cases  are  considered,  and  the  author  then  gives  the 
general  conditions  which  are  necessary  and  sufficient  for  the  occurrence 
of  peptisation  phenomena.  These  conditions  differ  somewhat  from 
those  given  by  Lottermoser  (compare  Abstr.,  1907,  ii,  851). 

Although  barium  sulphate  and  aluminium  hydroxide  have  been 
examined  in  very  great  detail,  numerous  observations  have  been  made 
on  the  precipitation  phenomena  in  the  case  of  a  very  large  number  of 
other  insoluble  substances.  A  list  of  substances  which  have  been 
obtained  in  all  possible  forms  of  fine-grained,  crystalline  (so-called 
colloidal  amorphous)  precipitates  is  given.  For  the  investigation  in 
any  particular  case  of  the  influence  of  concentration  on  the  nature 
and  structure  of  the  precipitated  substance,  it  is  necessary  that  the 
product  VC  should  be  kept  constant  in  the  experiments,  V  being  the 
volume  of  the  solution  and  C  its  concentration. 

From  a  consideration  of  the  factors  which  determine  the  nature  of 
the  crystallisation  process,  it  is  shown  that  the  order  of  magnitude  of 
the  solubility  of  a  substance  can  be  ascertained  from  the  form  of  the 
precipitate,  which  is  obtained  under  given  conditions.         H.  M.  D. 

Apparatus  for  Rapidly  Obtaining  a  Stream  of  Water  at 
Constant  Temperature  for  Refractometers  and  Polarimeters. 
Yon  Heygendorfp  {Chem.  Zeit.,  1909,  33,  244). — A  reservoir  of 
about  one  litre  capacity  is  fitted  with  an  outlet  at  the  bottom  and  an 
overflow  tube  which  can  be  readily  adjusted  so  as  to  maintain  any 
required  constant  head  of  water.  By  this  means  a  constant  flow  of 
water  from  the  outlet  is  made  to  pass  through  a  copper  coil  heated  by 
a  Bunsen  burner  to  the  temperature  necessary  to  raise  the  temperature 
of  the  outflowing  water  to  that  required.  The  adjustment  of  the 
water  flowing  into  the  reservoir  keeps  the  head  of  water  constant,  and 
by  raising  or  lowering  the  waste  tube  the  water  may  be  caused  to  flow 
through  the  hot  copper  coil  at  a  more  rapid  or  a  less  rapid  rate,  thus 
decreasing  or  increasing  the  temperature.  With  this  arrangement  it 
is  possible  to  maintain  a  current  of  water  through  jacketed  tubes, 
etc.,  at  temperatures  between  20 — 40°  by  using  an  ordinary  Bunsen 
burner.  J.  V.  E. 

New  Forms  of  Condenser.  H.  Stoltzenberg  (Zeitsch.  angew. 
Chem.,  1909,  22,  351.     Compare  Abstr.,    1908,  ii,  938).— A  double 
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cylinder  condenser,  Fig.  1,  and  a  spiral  condenser  with   water-jacket, 

Fig.  2,  have  been  devised  so  as  to  present  maximum  cooling  surface, 

and    have    the    advantage    of   being 

readily  detachable  for  cleaning.   They         Fio.  I.  Fia.  2. 

are  moditicationM  of  those  described 

previously  by  the  same  author. 

J.  V.  E. 

An  Apparatus  for  Decanting 
and  Filtering.  J.  Hcdio  {Ch«m. 
News,  lyOU,  99,  112—113;  Cham. 
Zeit.,  1909,  33,  298— 299).— The 
apparatus  described  and  figured  in 
detail  conKists  of  a  horizontal  shaft 
fixed  rigidly  on  a  stand ;  on  this 
shaft  rotate  sever.il  holders  made  of 
wood,  each  carrying  an  adjustable 
spring  clamp  to  hold  a  flask.  Besides 
this  spring  •clip  each  holder  is  fitted 
with  a  clamping  spring  for  the  pur- 
pose of  attaching  a  glass  rod  to  serve 
as  a  guide  for  the  outflowing  liquid. 
At  the  Hide  of  each  holder  a  wooden 
cog-wheel  is  fitted  which  engages  with 
a  worm  spindle  moving  in  a  guide 
that  is  rigidly  fixed  to  the  shaft. 
The  worm  spindle  can  be  clamped  by 

means  of  a  small  nut.  A  flask  may  therefore  be  Held  in  any  deairad 
position  or  may  be  slowly  tipped  by  turning  the  worm  spindle  bj 
means  of  a  milled  head. 

By  means  of  this  arrangement  the  operation  of  washing 
a  precipitate  by  decantalion  and  finally  transferring  it  to  a  filter  may 
be  considerably  facilitated  and  hastened.  It  is  claimed  for  this 
method  that  the  fluid  may  be  decanted  absolutely  free  from  precipitate ; 
the  filter  may  be  kept  constantly  filled ;  the  precipitate  may  be 
completely  washed ;  and  several  filtrations  may  be  simultaneously 
effected.  .  J.  V.  E. 


Demonstration  of  the  Expansions  of  Gases  and  Vapours. 
H.  Kebenstorff  {Zeitscfi.  physikal.-cheni.  Unterr.,  1908,  21,378 — 383). 
— A  series  of  experiments,  illustrated  by  figures  of  the  apparatus, 
employed  in  demonstrating  the  alteration  in  the  volumes  of  gases  and 
vapours  as  induced  by  changes  of  pressure.  G.  T.  M. 

Supercooling  of  Water.  V.  Kummerell  {Zeitach.  fhysxhd.-chem. 
Unterr.,  1908,  21,  391). — A  basin  containing  ether  is  placed  on  a  layer 
of  water,  and  as  the  ether  evaporates,  a  stage  is  reached  when  the 
evapor  ting  liquid  froths  up  suddenly  in  a  manner  quite  distinct  from 
its  superficial  evaporation.  This  phenomenon  is  due  to  the  super- 
cooling of  the  underlying  water,  which  finally  freezes,  generating  a 
considerable  amount  of  heat,  and  thus  causing  the  more  rapid  frothing 
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up  of  the  ether.     At  this  point  the  basin  is  found  to  be  frozen  to  the 
moistened  surface.  G.  T.  M. 

A  Demonstration  of  Atmospheric  Humidity  and  Cold 
produced  by  Evaporation.  H.  Stroman  {Zeitsch.  physikal.-chem. 
Unterr.,  1908,  21,  390— 391).— Two  small  Erlenmeyer  flasks,  one 
containing  a  little  water  and  the  other  a  similar  amount  of  concen- 
trated sulphuric  acid,  are  each  fitted  tightly  with  a  cork  carrying 
a  test-tube  in  which  ether  is  placed.  A  stream  of  ordinary  air  is 
blown  through  the  two  test-tubes  so  that  the  ether  evaporates.  The 
tube  over  water  becomes  encrusted  on  its  exterior  with  ice,  whilst  the 
tube  over  the  strong  acid  remains  unchanged.  The  interiors  of  the 
tubes  leading  in  the  air  current  will  both  become  encrusted  with 
ice,  showing  the  humidity  of  ordinary  atmospheric  air.  G.  T.  M. 

A  Lecture  Demonstration  of  Lime-burning.  Karl  Scheid 
{Zeitsch.  physikal.-chem.  Unterr.,  1908,  21,  393 — 394). — A  steel  or 
platinum  tube  with  an  obliquely  truncated  closed  end  is  used  for 
heating  various  forms  of  calcium  carbonate.  When  the  open  end 
is  fitted  with  a  glass  tubulure,  a  large  amount  of  carbon  dioxide  can  be 
quickly  collected  and  tested.  The  inverse  change  can  be  observed  by 
connecting  the  tube  with  a  manometer  and  gently  heating  the  platinum 
tube  with  a  very  small  flame,  when  the  recombination  of  the  gas  with 
the  residue  is  readily  indicated.  G.  T.  M. 


Inorganic    Chemistry. 


Quadrivalency  of  Oxygen.  H.  Stanley  Redgrove  {Chem. 
News,  1909,  99,  109—110.  Compare  Abstr.,  1908,  ii,  564).— The 
recent  work  of  Miss  Smedley  on  the  constitution  of  the  carboxyl  group 
(Trans.,  1909,  95,  231),  the  formulation  of  which  is  considered  to  be 

O 
-C<^li      ,  has  prompted  the  author  to  consider  this  question  in  the 

light  of  its  thermo-chemical  properties.  Arguments  for  and  against 
this  constitution  of  the  carboxyl  group  are  given,  in  which  it  is 
assumed  that  when  oxygen  becomes  quadrivalent  the  thermal  value  of 
the  two  primary  valencies  remains  unaltered.  It  is,  however,  far  more 
probable  that  when  oxygen  functions  as  a  quadrivalent  atom  the 
thermal  value  of  its  two  primary  valencies  will  be  decreased.  If  this 
be  so,  all  the  arguments  from  the  thermal  point  of  view  in  support  of 
the  above  formulation  entirely  break  down.  From  the  thermal  data 
available,  the  conclusion  is  drawn  that  the  quadrivalent  oxygen 
formula  for  the  carboxyl  group  cannot  be  justified.  J.  V.  E. 
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Concentration  of  Hydrogen  Ions  in  Sea- Water.  Wilhxlm  E. 
RiNOEH  {Cfiem.  Weekblad,  1909,  6,  113—123.  Compare  Ringer  and 
Klingen,  Abstr.,  1908,  ii,  320;  Salm  and  Friedenthal,  Abstr..  1907, 
ii,  389  ;  Neumann,  Abstr.,  1894,  ii,  373  ;  Smale,  Abstr.,  1894,  ii, 
436;  Bose,  Abstr.,  1900,  ii,  704;  1901,  ii,  589;  1902,  ii,  58; 
Wilsmore,  Abstr.,  1901,  ii,  2,  142;  Coggeeball,  Abstr.,  1895,  ii, 
377;  Richards,  Abstr.,  1898,  ii,  7;  Jahn,  Abstr.,  1900,  ii,  522; 
Sauer,  Abstr.,  1904,  ii,  307  ;  Palmaer,  Abstr.,  1907,  ii,  424;  Abegg 
and  Bose,  Abstr.,  1900.  ii,  127;Sackur,  Abstr.,  1902,  ii,  121; 
Tower,  Abstr.,  1896,  ii,  142). — Reference  is  made  to  the  work  of  the 
authors  cited,  and  the  results  of  a  number  of  determinations  of  the 
concentration  of  the  hydrogen  ions  in  various  parts  of  the  North  Sea 
are  given.  C„  varies  between  0*58  and  1*40  xlO"'.  The  water 
is  slightly  alkaline,  and  there  is  not  any  appreciable  difference 
between  samples  from  the  northern  and  southern  puts  of  the  ocean . 
In  those  from  Bommelfiord  the  acidity  increases  with  the  depth 
and  with  increase  in  the  percentages  of  salts  and  carbon  dioxide.  No 
definite  relation  between  the  percentage  of  salts  and  the  concentration 
of  hydrogen  ions  was  observed.  It  is  possible  that  increase  in 
acidity  is  associated  with  fall  in  temperature.  A.  J.  W. 

The  Molecular  Magnitude  of  Sulphur  in  Bromoform 
Solution.  Alessandro  Bohoo  and  M.  Amadobi  {Atti  R.  Accad. 
Lincei,  1909,  [v],  18,  i,  138—141.  Compare  Patern6,  this  vol., 
ii,  118). — Sulphur  in  bromoform  solution  gives  cryoscopic  results 
corresponding  very  exactly  with  the  formula  Sg. 

Pure  bromoform,  distilled  in  a  vacuum  and  repeatedly  frozen,  is 
best  preserved  in  the  solid  state  in  the  dark,  being  thawed  immediately 
before  use.  C.  H.  D. 

Equilibrium  in  the  System  CoUoidal  Sulphur-Solution  of 
Crystalloid.  The  Sveuueku  {Zeittc/i.  Cliem.  hul.  Kolloide.,  1909,  4, 
49 — 54). — Colloidal  sulphur  was  prepared  by  slowly  adding  a  con- 
centrated solution  of  sodium  thiosulphate  to  concentrated  sulphuric 
acid,  the  temperature  not  being  allowed  to  rise  above  25° ;  after  the 
addition  of  water,  the  mixture  was  washed,  filtered,  and  the  resulting 
solution  precipitated  by  addition  of  sodium  chloride ;  the  separated 
sulphur  was  then  decanted,  centrifuged,  dissolved  in  water,  and  again 
precipitated,  these  operations  being  repeated  until  the  sulphur  was 
quite  free  from  sulphate. 

The  solubility  of  this  colloidal  sulphur  in  0*2,  0*3,  0"4,  and  0*5 
molar  sodium  chloride,  0*2  molar  sodium  bromide,  and  0*2  molar 
sodium  sulphate  solutions  was  measured  for  a  series  of  temperatures. 
In  all  cases  the  variation  of  the  solubility  (c)  with  the  temperature  (t) 
is  given  by  the  e(juation  log  c  =  k.t,  in  which  ^  is  a  function  of  the 
concentration  of  the  dissolved  crystalloid.  For  equimolar  solutions,  k 
appears  to  be  independent  of  the  anion  of  the  dissolved  electrolyte. 

H.  M.  D. 

The  Absorption  of  Sulphur  Dioxide  in  Water.     W.  Fulda 
{Arb.   Kais.   Gesuiid.   Ami.,  1909,  30,   81 — 86).— A  theoretical  paper 
VOL.  XCVI.  ii.  21 
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dealing  with  the  deviation    from   Henry's  law   of   the  solubility  of 
sulphur  dioxide  in  water,  as  determined  by  earlier  investigators. 

S.  B.  S. 

Pyrosulphuryl  Chloride,  SgO^Clg.  Wilhelm  Pkandtl  and  Paul 
•  BoRiNSKi  (Zeitsch.  anorg.  Ghem.,  1909,  62,  24 — 33). — The  pyrosulphuryl 
chloride  described  by  previous  observers,  with  the  exception  of 
KonowalofE  (Abstr.,  1883,  553,  782,  900),  has  been  a  mixture  con- 
taining sulphuryl  hydroxychloride,  SOgCl'OH.  The  pure  compound, 
prepared  by  the  action  of  sulphur  trioxide  on  carbon  tetrachloride, 
the  crude  product  being  repeatedly  subjected  to  very  slow  fractional 
distillation,  boils  at  150'7°/730  mm.  The  presence  of  the  hydroxyl 
compound  in  most  preparations  is  due  to  the  presence  of  some 
sulphuric  acid  in  the  sulphur  trioxide  used.  The  crude  product  is 
best  purified  by  the  cautious  addition  of  ice,  which  decomposes  the 
sulphuryl  hydroxychloride  rapidly,  the  lower  layer,  which  may  be 
separated,  then  consisting  of  nearly  pure  pyrosulphuryl  chloride, 
D*'  1"876,  D^^  1"844.  The  vapour  density  at  205°  is  normal,  moisture 
being  excluded. 

Pyrosulphuryl  chloride  reacts  very  slowly  with  water.  In  moist 
air  it  becomes  turbid,  owing  to  the  separation  of  drops  of  sulphuric 
acid,  which  disappear  on  warming  and  reappear  on  cooling. 

0.  H.  D. 

Catalytic  Oxidation  of  Hypophosphorous  Acid  by  Copper. 
J.  BouGAULT  {Compt.  rend.,  1909,  148,  415 — 417). — On  adding  a 
solution  of  sodium  hypophosphite  to  a  large  excess  of  copper  sulphate, 
a  brownish-yellow  precipitate  is  formed,  which,  on  boiling,  is  gradu- 
ally converted  into  a  well-crystallised  powder,  consisting  of  extremely 
pure  copper.  If,  however,  excess  of  hypophosphite  is  used,  a  granular, 
brown  precipitate,  probably  Wiirtz's  hydride,  CugHg,  is  obtained, 
which,  on  heating,  gives  a  large  volume  of  hydrogen  and  a  frothy, 
reddish-brown  precipitate  of  copper.  This  precipitate  has  a  very 
powerful  catalytic  action  on  solutions  of  sodium  hypophosphite, 
whereby  hydrogen  is  evolved,  and  the  hypophosphite  becomes  oxidised 
into  phosphite  and  phosphate.  The  action  is  stopped  by  the  accumu- 
lation of  acidic  products,  but  on  neutralising  the  liquid  or  taking  a 
fresh  portion  of  hypophosphite,  more  hydrogen  can  be  obtained. 

By  placing  0*35  gram  of  the  copper  powder  in  four  solutions  of 
hypophosphite  successively,  4  litres  of  hydrogen  were  obtained. 

Copper  precipitated  by  zinc  has  a  similar,  but  much  feebler, 
catalytic  activity.  R.  J.  C. 

[Preparation  of  Colloidal  Arsenic]  Chemische  Fabrik  von 
Friedr.  Heyden  (D.E.-P.  202561). — A  stable  colloidal  solution  of 
arsenic  may  be  obtaiced  by  reducing  its  compound  in  an  alkaline 
medium  in  the  presence  of  a  protective  colloid.  White  arsenic 
dissolved  in  aqueous  sodium  hydroxide  containing  some  protein 
material,  such  as  white  of  egg,  lysalbic  acid  or  gelatin,  is  reduced 
by  alkaline  pyrogallol.  The  solution  is  dialysed  or  the  colloidal 
arsenic  precipitated  by  acid,  washed,  and  again  dissolved  in  water. 
The  colloidal  arsenic  may  be  precipitated  from  solution  by  acetone, 
alcohol,  or  a  mixture  of  the  latter  with  ether.     On  evaporating  the 
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solution,  it  is  obtained  in  black,  lostroua  lamelUe,  which  diMolTS  in 
water  to  a  deep  brown  solution.  O.  T.  M. 

The  Qrowtb  of  Quartz  Crystals.  Oioboio  Spuia  (Alti  R.  Aeead. 
Set.  Toriiio,  1909,  44,  95 — 107), — Quartz  hexagonal  prisms,  cut  from 
cryKtalH  in  directions  perpendicular  to  the  axes,  were  suspended  in 
heated  Holutions  of  sodium  silicate  in  which  fragments  of  quarts  were 
placed.  Each  experiment  lasted  several  months,  the  temperature 
being  as  high  as  340^  in  the  neighboiurhood  of  the  solution.  Sodium 
chloride  in  the  solution  modifies  the  growth,  causing  greater  limpidity, 
V  *  on  the  prism  faces,   and   a  different  development  of  the 

II  >  dral    faces.      The  greatest   growth   takee  place   when   the 

principal  axis  of  the  prism  is  vertical,  that  is  to  say,  parallel  with  the 
diffuhion  currents.  C.  H.  D. 

Thermal  Effects  of  the  Musical  Arc.  [Probable  Orystallisa- 
tion  of  Carbon]  La  Rosa  {Compt.  rmd.,  1909,  148,  616—617).— 
Hy  a  suitable  modification  of  the  experimental  arrangement  pre- 
viously described  {ibid.,  475),  the  author  has  obtained  from  sugar 
carbon,  transparent,  crystalliue  particles,  which  fall  in  bromoform  and 
methylene  iodide,  and  are  sufficiently  hard  to  scratch  a  ruby. 

H.M.  D. 

Combustion  of  Oases  without  Flame  and  the  Conditions  in 
Incandescent  Lighting.  Jean  hlzvviZR  {Compt.  rend.,  1909,  148, 
292 — 294.  Compare  this  vol.,  ii,  463). — A.  platinum  wire  waa 
substituted  for  the  fork  and  mantle  of  an  ordinary  Welsbach  burner 
with  a  glass  chimney,  and  by  careful  manipulation  of  the  gas  supply 
the  platinum  could  be  maintained  in  incandescence,  although  there 
was  DO  flame  at  the  burner  or  the  wire.  Local  combustion  could 
thus  go  on  at  the  surface  of  the  wire,  although  the  whole  chimney  was 
tilled  with  an  explosive  mixture,  but  a  sudden  disturbance  of  the  gas 
supply  or  outer  air  caused  the  burner  to  light  up  with  a  mild 
explosion.  Combustion  of  gases  without  flame  is  similar  to  the 
combustion  of  solids  like  carbon,  being  attended  by  a  convergence  of 
molecules  to  the  ignition  point.  R.  J.  C. 

Argon  in  Association  with  Radioactive  Zirconium  Minerals. 
Andkkas  von  Antrohoff  {Zeitsch.  EUkirochem.,  1909,  15,  144—145). 
— O.  Uahn  suggests  {ibid.,  50)  that  the  argon  found  in  a  zirconium 
mineral  (Abstr,,  1908,  ii,  943)  was  derived  from  the  atmosphere.  The 
Huthor  states  that  the  quantity  was  far  larger  than  could  be  accounted 
for  in  this  way.  T.  E. 

Some  Corroded  Metals.  Willem  P.  Jorissen  {CJtem.  Weekblad, 
1909,  6,  150 — 153). — An  account  of  the  corrosive  action  of  light  and 
air  on  certain  metals  and  alloys.  A.  J.  W. 

Laboratory  Preparation  of  Sodium  or  Potassium  Hydroxide 
Free  from  Carbonate.  Willem  P.  Jorissen  and  H.  Filippo,  jun. 
{Chem.  Weekblad,  1909,  6,  145— 149).— The  authors  de.scribe  a  method 
of  preparing  sodium  or  potassium  hydroxide  free  from  carbonate  by 

21—2 
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a  modification  of  the  Castner-Kellner  process,  using  a  mercury  cathode 
in  a  solution  of  the  crude  hydroxide.  The  amalgam  formed  is 
decomposed  by  water.  A.  J.  W. 

Theory  of  the  Bell-Chamber  Process.  Andre  Brochet  {Bull.  Soc. 
chim.,  1909,  [iv],  5,  202—207.  Compare  Abstr.,  1908,  ii,  1034).— A 
critical  discussion  of  the  causes  of  the  divergence  in  the  views  of  the 
author  and  of  Chancel  (this  vol.,  ii,  235)  as  regards  this  process,  is 
given.  T.  A.  H. 

Potassium  Perborates.  Conway  von  Girsewald  and  A. 
WoLOKiTiN  (Ber.,  1909,  42,  865 — 869). — The  authors  have  prepared 
two  potassium  perborates  having  the  formulae  2KB03,H20  and 

2KB03,H202. 
The  former  is  obtained  by  adding  100  c.c.  of  a  cold  75%  solution  of 
potassium  metaborate,  KBOg,  to  1020  c.c.  of  a  cold  3%  solution  of 
hydrogen  peroxide.  After  some  hours  the  liquid  is  filtered  and  the 
perborate  precipitated  by  adding  900  c.c.  of  methyl  alcohol.  The  salt 
is  collected  after  twelve  hours  and  washed  with  ice-cold  water.  It  is 
a  microcrystalline  powder,  of  which  1*25  parts  are  dissolved  by  100 
parts  of  water  at  0°and  2*5  parts  at  15°.  The  salt  is  stable  when  dry, 
but  an  aqueous  solution  loses  its  active  oxygen  at  50°  in  an  hour  and 
more  slowly  at  lower  temperatures. 

The  second  salt,  2KB03,H202,  is  obtained  by  the  same  process,  but 
using  30%  hydrogen  peroxide.  It  is  a  fine,  white  powder,  which  is 
stable  at  the  ordinary  temperature.  When  rapidly  heated  it 
deflagrates  at  150 — 160°,  but  when  heated  slowly,  the  active  oxygen 
is  quantitatively  evolved.  One  hundred  parts  of  water  dissolve  0"70 
part  at  15°.  Both  salts  have  considerably  stronger  antiseptic 
properties  than  either  boric  acid  or  potassium  chlorate.  J.  C.  C. 

[Preparation  of  Persulphates.]  Yereinigte  Chemische  Werke 
(D.R.-P.  205067,  205068,  and  2050B9).— It  has  been  found  that  the 
yield  of  persulphate  is  considerably  increased  when  simple  or  double 
cyanides  are  added  to  the  sulphate  solution  in  the  electrolytic  cell.  A 
cold  concentrated  solution  of  sodium  hydrogen  sulphate  containing  a 
small  proportion  of  potassium  ferricyanide  was  electrolysed  with 
a  current  of  anode  density  of  0'167  ampere  per  sq.  cm.  The  yield 
was  maintained  by  the  addition  of  further  quantities  of  ferricyanide, 
and  after  thirty-six  ampere  hours  a  total  yield  of  84%  of  persulphate 
was  obtained.  Alkali  cyanates,  thiocyanates,  and  cyanamides  produce 
a  similar  effect.  The  sodium  persulphate  obtained  in  this  way 
separates  from  the  concentrated  solution  as  a  sludge-like  precipitate, 
which  is  puri6ed  only  with  difl&culty.  A  granular  form  of  sodium 
persulphate  is,  however,  obtained  when  a  small  amount  of  a  potassium 
salt,  particularly  a  cyanide  derivative,  is  introduced  into  the  electro- 
lytic solution.  G.  T.  M. 

Chemical  Composition  of  Colloidal  Silver  Produced  Electric- 
ally. G.  REBiiiRE  (Compt.  rend.,  1909,  148,  354— 357).— Colloidal 
solutions  of  the  noble  metals  have  a  conductivity  much  greater  than  that 
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of  the  water  they  are  prepared  from,  but  insufficient  to  be  attributed 
to  metallic  conduction.  The  explanation  suggested  by  Blake  in  the 
particular  case  of  silver,  that  soluble  silver  oxide  is  the  conducting 
agent,  is  now  confirmed.  On  precipitating  colloidal  silver  with  an 
electrolyte  (hariiim  nitrate),  a  minute  amount  of  silver  remains  in 
solution,  whiclt  in  roughly  proportional  to  the  original  conductivity. 
If  a  small  current  is  passed  between  silver  poles  under  water,  the 
colloidal  solution  obtained  is  brown,  and  has  a  low  conductivity.  As 
larger  currents  are  employed,  the  colloid  particles  tend  to  increase  in 
size,  so  that  the  solutions  may  be  greenish  or  bright  green.  In  these 
cases  there  is  more  electrolysis  of  the  water,  and  hence  more  formation 
of  silver  oxide.  In  general,  the  conductivity  of  green  colloidal  silver 
iK  much  greater  than  that  of  brown.  The  addition  of  an  electrolyte  to 
brown  colloidal  silver  first  produces  a  change  of  colour  to  green,  and 
then  a  further  agglutination  of  the  granules  into  a  flocculent 
precipitate. 

Soluble  silver  oxide,  often  considerable  in  amount,  may  greatly 
influence  the  properties  of  colloidal  silver,  particularly  its  biological 
actipn.  R.  J.  0. 

Lead  Chromate.  Edward  E.  Fan  (/.  Phytioai  Chsm,,  1909,  13, 
114 — 137). — Solutions  of  lead  nitrate  of  concentrations  varying  from 
molar  to  1/16,384  molar  were  mixed  with  solutions  of  potassium 
chromate  of  corresponding  strength  at  intervals  of  temperature 
between  20  and  90°,  and  the  colour  of  the  precipitate  and  average  sixe 
of  the  crystals  examined.  The  mixing  was  effected  by  adding 
one  solution  slowly  to  the  other  with  rapid  stirring,  but  under  corre- 
8pon(ling  conditions  the  same  results  were  not  always  obtained.  The 
largest  crystals  are  obtained  in  dilute  and  hot  solution,  but  the  depth 
of  colour  is  greatest  for  solutions  of  intermediate  concentration 
(1/8 — 1/32  molar).  It  follows  that  the  depth  of  colour  depends 
on  factors  other  than  the  size  of  the  crystals,  probably  on  the  basicity 
of  the  salt.  As  a  chrome-yellow  formed  of  small  crystals  possesses  the 
clearer  colour  and  greater  covering  power,  the  proper  conditions  for 
the  manufacture  of  chrome-yellow  are  rapid  mixing  of  cold  and  con- 
centrated solutions  under  conditions  which  most  successfully  prevent 
the  formation  of  basic  salt.  What  the  latter  conditions  are  has  not 
been  determined.  Glue  retards  precipitation  and  causes  the  formation 
of  smaller  crystals.  G.  S. 

Lead  Chromate  and  its  Change  of  Colour.  Casimir 
Jablczynski  {Chem.  Ind.,  1908,  31,  731 — 733).— Freshly  precipitated 
yellow  lead  chromate  becomes  orange  after  a  short  time  and  lotes  its 
lustre.  This  is  prevented  technically  by  the  addition  of  lead  sulphate. 
The  nature  of  the  change,  and  of  the  protective  action,  have  been 
investigated. 

Precipitation  of  potassium  chromate  with  an  excess  of  lead  acetate 
gives  a  yellow  product,  which  does  not  change  colour  in  contact  with 
the  solution,  even  on  boiling,  but  becomes  orange  if  filtered.  Acetic 
acid  does  not  exert  a  protecting   influence.      When  basic  lead  acetate 
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is  used,  the  yellow  precipitate  always  becomes  red  in  time,  losing  water 
to  form  the  basic   salt,  O^pL^CrO^. 

The  presence  of  10%  of  lead  sulphate  in  the  precipitate  prevents  the 
change,  even  if  the  two  solids  are  only  mechanically  mixed  after 
precipitation.  It  has  no  effect  on  basic  lead  chromate.  Barium 
sulphate  and  lead  phosphate  are  without  influence.  The  conclusion  is 
drawn  that  the  presence  of  a  soluble  lead  salt  is  necessary,  and  that 
the  lead  ions  act  by  reducing  the  hydrolysis  of  the  chromate,  the 
change  of  colour  of  which  is  due  to  the  formation  of  the  basic  salt. 

Besides  this  irreversible  change,  a  reversible  change  of  colour  is 
observed,  the  colour  of  the  precipitate  being  deepened  on  boiling  with 
water,  but  returning  to  its  original  shade  on  cooling.  C.  H.  D. 

Electrolysis  of  Copper  Solutions.  Jean  Meyer  {Zeitsch. 
EleUrochem.,  1909,  16,  12—20,  65— 73).— The  addition  of 
hydrogen  peroxide  to  the  acid  copper  sulphate  solution  of  a  copper 
voltameter  diminishes  the  quantity  of  copper  deposited.  When  a  hot 
neutral  solution  of  copper  sulphate  is  electrolysed,  in  an  atmosphere 
of  hydrogen  or  carbon  dioxide,  with  a  small  current  density, 
cuprous  oxide  alone  is  deposited  on  the  cathode ;  four  farads  yield- 
ing approximately  one  gram-molecule  of  it  or  about  one-half  the 
theoretically  possible  amount.  The  quantity  of  cuprous  oxide  formed 
is  estimated  by  treating  the  cathode  with  a  neutral  solution  of  iron 
alum  and  titrating  the  ferrous  sulphate  produced  by  the  reactions 
Cu-j-Fe2(S04)3  =  CuS04-f2FeS04  and  CugO -1- re2(S04)3  =  CuSO^ + 
CuO  -f-  2FeS04.  From  the  loss  of  weight  of  the  cathode  and  the 
quantity  of  ferrous  salt  produced,  the  quantity  of  cuprous  oxide  is  easily 
calculated. 

When  copper  is  warmed  with  neutral  copper  sulphate  solution, 
cuprous  oxide  and  a  green  basic  cupric  salt  are  formed,  the  quantity  of 
the  former  is  always  less  than  equivalent  to  the  quantity  of  copper 
dissolved.  The  reactions  occurring  are  probably  Cu -f- CuSO^ -1- HgO  = 
CU2O  +  H2SO4  and  CU2O  +  CUSO4 -f- H2O  =  UU2SO4 -F  Cu(0H)2.  The 
basic  salt  is  formed  even  when  air  is  excluded. 

The  greater  part  of  the  paper  consists  of  criticisms  of  Foerster's 
views  of  the  electrolytic  reduction  of  cupric  to  cuprous  ions  and  the 
formation  of  cuprous  oxide  by  hydrolysis  of  cuprous  sulphate  (Abstr., 
1897,  ii,  241  ;  1904,  ii,  818).  The  author  considers  that  copper  is 
always  deposited  primarily,  and  that  it  then  reacts  with  cupric 
sulphate,  thus  :  Cu  +  CuSO^  -|-  HgO  =  Gnff  +  HgSO^.  T.  E. 

Electrolysis  of  Copper  Sulphate.  Fritz  Foerster  {Zeitsch. 
Electrochem.,  1909,  16,  73 — 76). — Meyer's  explanation  of  the  cathodic 
formation  of  cuprous  oxide  (preceding  abstract)  is  equivalent  to  the 
two  reactions  :  Cu  +  CuSO^  'Zl  CugSO^  and  CugSO^  +  H^O  "^  CugO  + 
H2SO4,  that  is,  he  supposes  the  cuprous  salt  to  be  a  secondary  product, 
whereas  Foerster  regards  it  as  a  primary  product  formed  by  the 
removal  of  one  electron  from  a  cupric  ion. 

The  author  has  confirmed  Luther's  observation  of  the  reduction  of 
permanganate  by  a  solution  of  cupric  sulphate  which  has  been  boiled 
with  copper  (Abstr.,  1901,  ii,  301),  a  reaction  which  Meyer  failed  to 
obtain.  T.  E. 
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Equilibrium  between  Cuprous  and  Cupric  Chlorides  in 
Hydrochloric  Acid  Solution.  G.  Poma  (AUi  R.  Aocad.  Linoei, 
1909,  [v],  18,  i,  133— 138).— Cuprous  chloride  diMolves  in  a  solution 
of  cupric  chloride  in  hydrochloric  acid,  forming  a  brown  solution, 
from  which  wnter  re-precipitates  cuprous  chloride.  The  solubility  of 
cuprous  chloride  in  solutions  containing  the  same  amount  of  hydro- 
chloric acid  in  approximately  pro[>ortional  to  the  concentration  of  the 
cupric  chloride,  the  proportionality  being  beet  seen  in  strongly  acid 
(4iV)  solution^  Th<>  results  indicate  the  formation  of  cuproux-cupric 
salts.  0.  H.  IX 

Constitution  of  the  Cuproeo-cuprio  Ohloro-salts.  G.  Poma 
{Aui  R.  Aeead.  Linoei,  1909,  [v],  18,  i.  192—197.  Compare 
preceding  abstract). — The  specific  conductivity  of  a  3JV-8olution  of 
hydrochloric  acid  is  not  notably  altered  by  the  addition  of  cupric  or 
cuprouH  chloride,  or  both.  By  measuring  the  oxida- 
tion and  re<luction  potentials  at  an  electrode  of 
platinised  platinum  in  such  a  solution,  it  is  found 
that  as  the  concentration  of  cupric  chloride  is  in- 
creased, that  of  cuprous  copper  increases  enormously, 
whilst  the  number  of  cuprous  ions  in  the  solution 
shows  only  a  very  small  increase,  indicating  that 
the  cuprous  copper  is  present  in  a  complex  ion, 
the  cupric  copper  being  free.  Transport  experi- 
ments show  that  the  brown  substance  travels  to 
the  anodo,  the  liquid  round  the  cathode  becoming 
green.  The  complex  anion  probably  contains  Cu" 
as  well  as  Cu'.  The  investigation  is  being  con- 
tinued. C.  H.  D. 

An  Apparatus  for  the  Purification  of 
Mercury.  L.  Junius  Dbsha  {Attwr.  Chem.  J., 
1909,  41,  162— 155).— The  form  of  the  appa- 
ratus, which,  with  the  exception  of  the  india-rubber 
stopper  D,  is  entirely  of  glass,  will  be  understood 
from  the  diagram.  The  tube  A  is  22  mm.  in 
diameter  and  90  cm.  long  ;  ^  is  35  cm.  long  and  of 
the  same  diameter  ;  C  and  F  are  of  thick-walled 
capillary  tubing  1  5  mm,  in  bore  ;  C  is  200  cm.  long, 
and  F,  76  cm.  long  ;  ^  is  20  mm.  in  diameter  and 
15  cm.  long.  Into  the  bottom  of  the  mercury  trap, 
G,  a  capillary  tube,  //,  the  lower  end  of  which  is 
blown  into  a  small  bulb  pierced  with  several  very 
small  holes,  is  fused.  The  action  of  the  apparatus 
is  as  follows.  Mercury,  sufficient  (or  excess)  to 
cover  the  lower  end  of  the  tube  C,  is  poured  into  B,  ^ 

and    the    remainder  of  A   is  filled  with  1%  nitric 
acid.     After    filling   the    mercury  trap  G  with    mercury,   K  is  con- 
nected to  a  suction   pump,  and   the  stopcock,  L,  is  adjusted  so  that 
alternate  small  portions  of  mercury  and  air  are  drawn  up  the  tube  \C 
into  E.     Mercury  is,  of  course,  simultaneously  drawn   up  into  F  to 
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balance  that  in  C  The  mercury  so  transferred  to  E  gradually  falls 
into  the  trap  G,  and  thence  through  the  fine  holes  in  the  lower 
end  of  the  tube  H  into  the  column  of  dilute  nitric  acid  in  A. 

The  apparatus  is  obviously  quite  automatic,  and  the  mercury  can  be 
parsed  through  the  cleansing  solution  any  desired  number  of  times  by 
leaving  the  apparatus  working  a  suflScient  length   of  time. 

E.  H. 

Copper  Complexes  in  Ammoniacal  Solution.  Harry  M. 
Dawson  {Ber.,  1909,  42,  720—726.  Compare  Trans.,  1900,  77, 
1239  ;  Hantzsch  and  Robertson,  this  vol.,  ii,  44). — The  copper 
tetrammine  complex,  Cu(NH3)4,  is  shown  not  to  be  so  stable  as  Hantzsch 
and  Robertson  imagine,  and  the  author,  whilst  admitting  that  the 
spectrophotometric  method  of  thesse  authors  is  satisfactory  for  the 
examination  of  ammoniacal  copper  solutions  rich  in  ammonia,  claims 
that. his  partition-coefficient  method  is  simpler  and  gives  more 
accurate  results  for  solutions  in  which  the  concentration  of  the 
ammonia  is  relatively  small.  0.  S. 

Double  Salts  of  Mercuric  Iodide.  Andri^  Duboin  {Ann.  Chim. 
Phys.,  1909,  [viii],  16,  258— 288).— A  resume  of  work  already 
published  (compare  Abstr.,  1905,  ii,  637  ;  1906,  ii,  85,  231,  286,  359, 
544,  673  ;  1907.  ii,  955  ;  1908,  ii,  598),  A  second  thorium  mercuric 
iodide,  Thl4,2Hgl2,12H20,  is  described.  .  M.  A.  W. 

Revision  of  the  Atomic  Weights  of  the  Rare  Earths. 
Georges  Urbain  {Bull.  Soc.  chim.,  1909,  [iv],  5,  133— 172).— This 
paper  forms  Urbain's  contribution  to  the  work  of  the  "  International 
Committee  on  Atomic  Weights,"  and  gives  a  resume  of  the  data  on 
which  the  1909  "International  Atomic  Weights"  for  the  following 
elements  are  based,  namely,  cerium,  dysprosium,  erbium,  europium, 
gadolinium,  lanthanum,  lutecium,  neodymium,  ytterbium  (neo- 
ytterbium),  praseodymium,  samarium,  scandium,  terbium,  thulium, 
yttrium.  It  is  also  pointed  out  that  holmium  probably  has  an  atomic 
weight  between  162*5  and  167,  but  that  the  homogeneity  of  this 
substance  is  not  yet  satisfactorily  established.  T.  A.  H. 

Thermal  Phenomena  which  Accompany  the  Action  of  Water 
on  Aluminium  Powder.  Emile  Kohn-Abrest  and  J.  Carvallo 
{Compt.  rend.,  1909,  148,  410 — 413). — The  oxidation  of  aluminium 
powder  by  water  is  accompanied  by  an  evolution  of  45,000  cal.  per 
gram-atom  of  aluminium,  and  subsequently  by  a  slow  absorption  of 
heat  as  the  oxide  becomes  hydrated.  The  grains  in  the  resulting 
powder  contain  23' 1%  of  water  and  a  core  of  unoxidised  aluminium. 
The  estimation  of  water  is  found  to  be  complicated  by  the  fact  that 
oxidation  takes  place  on  heating,  and  a  measurable  amount  of  hydrogen 
is  evolved. 

The  ratio  of  oxygen  to  combined  aluminium  is  somewhat  less  than 
that  required  by  the  formula  AI2O3,  whence  the  conclusion  is  drawn 
that  a  lower  oxide  is  present.     Confirmation  is  found  in  the  fact  that 
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the  hydrogen  evolved  by  the  action  of  hydrochloric  acid  on  the  powder 
is  more  than  equivalent  to  the  ferric  sulphate  the  powder  can  reduce. 

R.  J.  C. 

Examination  of  an  Old  Devitrified  Glaes  which  had  become 
Violet  in  Colour  under  the  Influence  of  Solar  Radiation. 
Dklachanai-  {Compt.  rend.,  11)09,  148,  639— 640).— Wh^n  heated  to 
a  temperature  corresponding  with  complete  fusion,  100  grams  of  the 
glass  evolved  about  70  c.c.  of  gas,  most  of  which  was  absorbed  by  a 
solution  of  potash,  the  small  remainder  consisting  of  oxygen  and 
nitrogen.  A  crystalline  sublimate  which  was  obtained  oonsinted 
chiefly  of  sodium  chloride  with  smaller  quantities  of  potassium 
sulphate,  arsentous  oxide,  and  sodium  sulphate.  H.  M.  D. 

Solubility  of  Manganene  Sulphate  in  Mixtures  of  Water  and 
Alcohol.  Frans  a.  II.  ScHKKiNEMAKsas  {Clt«m.  WMkUad,  1909,  6, 
13G— 139.  Compare  Ouno,  Ahstr.,  1908,  ii,  160).— The  solubility  of 
manganese  sulphate  in  mixtures  of  water  and  alcohol  in  various 
proportions  has  been  determined  at  25*^  and  dU°,  and  tables  showing 
the  percentages  of  water,  alcohol,  and  manganese  sulphate  in  the 
solutions  are  given.  A.  J.  W. 

Double  Salts  of  Ammonium  Sulphate  and  Manganese 
Sulphate.  Fkans  A.  H.  Schrbikemakers  {Cheni.  iVeekbiad,  1909, 
6,  131—136.  Compare  Cottrell,  Ab-tr.,  1901,  ii,  12).— At  25° 
the  following  double  salts  of  ammonium  and  manganese  have 
been  isolated;  2.MnSO^.(NHj2SO^,llH50 ;  MnSO^,(NH^)j804.6H50; 
MnS0^,2(NHJ,SO4.6H2O.  At  50°,  the  following  have  been  isolated  : 
3MnSC\,(N  H,),SO^,H30;2MnS04.(NH^)jSO, ;  MnS0^,(NH<),80„iH,0. 

A.  J.'W. 

The  Hardening  and  Tempering  of  Iron  and  Steel.  Ed.  Madeer 
{Metallurgie,  1909,  6,  33 — 52). — The  hardness  of  steel  quenched  from 
800°  is  only  slightly  altered  by  heating  until  nearly  400°,  when  a 
rapid  fall  takes  place.  Pure  austenite  (Abstr.,  1908,  ii,  489)  is  little 
harder  than  annealed  iron :  its  hardness  is  increased  by  heating 
to  400°,  owing  to  its  conversion  into  martensite.  Above  this 
temperature  it  behaves  like  other  hardened  steels.  The  curves  of 
remanent  magnetism  show  a  marked  maximum  at  450°.  Pure 
austenite  shows  a  large  increase  of  magnetism  when  heated  to  450° 
or  when  cooled  in  liquid  air. 

The  electrical  resistance  falls  with  increasing  tempering  tempera- 
ture, becoming  constant  after  300°.  The  changes  in  resistance,  unlike 
those  in  the  other  physical  properties,  are  due  to  the  hardening 
carbon,  as  is  shown  by  experiments  with  pure  iron. 

The  thermal  and  microscopic  examination  shows  that  y-iron  may 
occur  in  hypoeutectoid  steels  if  the  quenching  temperature  is  not 
below  100u°.  It  is  also  produced  by  mechanical  deformation  in  the 
cold. 

The  hardness  is  not  due  to  carbon,  but  to  the  presence  of  allo- 
tropic   forms  of   iron.     A  hypothetical  explanation   of    all  the  facts 
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is  proposed,  based  on  the  formation  of  solid  solutions  of  the  different 
modifications  of  iron,  with  and  without  carbon.  C.  H.  D, 

The  Precipitation  of  Nickel  Sulphide  from  Aqueous  Solu- 
tions. Alfred  Thiel  and  H.  Ohl  {Zeitsch.  anorg.  Chem.,  1909,  61, 
396 — 412). — The  addition  of  ammonium  sulphide  to  dilute  solutions 
of  nickel  salts  only  produces  a  brown  coloration  after  an  interval. 
The  effect  is  not  due  to  supersaturation.  The  velocity  of  precipitation 
increases  with  the  concentration  of  the  reacting  substances  and  with 
the  temperature.     Both  ammonia  and  acids  delay  the  precipitation. 

It  is  assumed  that  the  first  product  of  the  reaction  is  the  simple 
sulphide,  NiS.  A  precipitate  is  only  produced  immediately  when  the 
solubility  product  for  NiS  is  exceeded.  In  other  cases  the  NiS 
remains  in  solution,  slowly  polymerising  to  (NiS)a;,  which  is  less 
soluble.  The  brown  liquid  is  a  colloidal  solution.  By  precipitating  a 
nickel  solution  with  an  excess  of  colourless  ammonium  sulphide  and 
rapidly  filtering,  a  clear  solution  may  be  obtained,  which  gradually 
becomes  brown,  confirming  the  above  explanation. 

The  precipitation  of  nickel  by  dimethylglyoxime  or  potassium  thio- 
carbonate  is  instantaneous.  C.  H.  D. 

Nature  of  the  Metatungstates  and  the  Existence  of 
Rotatory  Power  in  Crystals  of  Potassium  Metatungstate. 
H.  CoPAUX  {Compt.  rend.,  1909,  148,  633— 636).— A  new  formula  is 
suggested  for  the  metatungstates  in  order  to  express  the  isomorphous 
relationships  which  are  exhibited  by  corresponding  borotungstates 
and  metatungstates.     The  barium  salts  are  formulated  as 

5BaO(B203,24W03),54H20  and  6BaO(3H20,24W03),54H20 
respectively.     According  to  these  formulae  the  molecular  proportion  of 
barium  oxide  is  different  in  the  two  isomorphous   salts.     A  similar 
difference   is   found   when   the   potassium    salts   are    compared.       A 
new  hydrated  potassium  metatungstate  of  the  composition 

K20.4W03,6-5H20 
has  been  isolated,  which  is  not  only  isomorphous  with  the  correspond- 
ing borotungstate  and  silicotungstate,  but,  as  in  these  cases,  the  crys- 
tals exhibit  dextrorotatory  power.  To  bring  out  this  above  relation- 
ship the  metatungstate  is  formulated  as  6K20(3H20,24W03),36H20, 
corresponding  with  the  borotungstate,  5X20(6203, 24W03),36H20, 
and  the  silicotungstate,  4K20(2Si02,24W03),36H20.  The  con- 
tinuous series  of  compounds  thus  formulated  is  completed  by 
the  phosphotungstate,  3K20(P205,24W03),36H20.  H.  M.  D. 

Analogies  of  Uranium  with  Other  Elements.  William 
Oechsner  de  Coninck  {Bull.  Acad.  roy.  Belg.,  1909,  175 — 176). — 
The  parallelism  existing  between  the  uranates,  R'gUO^,  diuranates, 
E'gUgOy,  peruranates,  R'gUOg,  and  the  chromates,  R'gCrO^,  dichromates, 
R'gCrOy,  and  perchromates,  R'gCrOg,  is  pointed  out,  and  suggested  as  a 
confirmation  of  the  formulae  of  the  peruranates.  It  also  supports 
Moissan's  view  that  perchromic  acid  is  to  be  regarded  as  a  true 
combination  of  chromic  anhydride  and  hydrogen  peroxide :  CrOg  -f- 
H202  =  H2Cr05.     Moreover,  diuranic   acid,  HgUgO^,  is   analogous   to 
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dichromic  and  diHulphuric  (H^S^O^)  acids,  and  to  a  certain  extent  to 
pyropho8pboric,  H^PjO^,  pyroaDtimonic,  H^At^Oj,  and  pyrobismuthic, 
H^BijO^,  acids.  E.  H. 

Uranates.  William  Oechshkr  di  Ck>if inok  {Bull.  Acad.  roy.  Mg., 
1909,  173—175.  Compare  Abstr.,  1905,  ii,  38).— Since  the  publica- 
tion of  previouH  work,  the  author  has  come  to  the  conclusion  that  the 
formation  of  iiranateH  by  the  action  of  alkalis  on  uranyl  chloride  is  to 
be  represented  generally  by  the  equation:  (J0,C1, 4- 2M,0  —  2MC1 4- 
M.UO4,  M  representing  an  atom  of  a  univalent  metal.  If  the  reaction 
taken  place  in  the  presence  of  air,  however,  peruranatea  (UOyM',  and 
UOjM")  are  formed,  thus:  2UO,Cl,-l-4K,0  +  0,-4KCl  + i.K,UO,. 
The  latter  are  various  shades  of  red  in  colour,  being  thus  distinguiHhed 
from  the  uranates  and  diuranates,  which  are  yellow  or  orange ;  they 
agree  in  properties  and  reactions  with  the  salts  described  by 
Pissarjewsky  and  Melikoff  (Abstr.,  1898,  ii,  165),  and  when  heated 
for  some  time  at  the  temperature  of  fused  potassium  hydroxide,  lose 
oxygen,  an«l  are  transformed  into  uranates.  The  peruranates  of 
potassium,  sodium,  and  barium  have  been  obtained  ;  that  of  calcium 
could  not  be  obtained  free  from  the  uranate.  £.  H. 

Bzplanation  of  a  Contradiction  connected  with  the  Con- 
stitution of  'Alloys  of  Tin  and  Lead.  W.  Guertlkr  {Zeitseh. 
Elektrochem,  1909,  16,  125— 129).— The  electrical  conductivity  of 
alloy8  of  tin  aud  lead  is  a  linear  function  of  the  composition,  which 
is  interpreted  to  mean  that  the  metals  form  neither  compounds  nor 
mixed  crystals.  On  the  other  hand,  the  study  of  the  heat  evolved 
on  solidification  (Stoffel,  Abstr.,  1907,  ii,  357  ;  Kurnakoff  and 
Schemtschuschiiy,  Abstr,  1908,  ii,  932)  indicates  that  mixed  crystals 
are  formed  from  0  to  about  10%  of  tin  and  from  about  995  to  100%. 
The  thermal  data  refer  to  the  eutectic  temperature  ( 1 83°),  whilst  the 
conductivity  data  refer  to  temperatures  below  150°.  The  author 
thinks  it  probable  that  the  mixed  crystals  which  exist  at  18U°  decom- 
pose at  lower  temperatures  into  tin  and  lead  ;  that  some  change  occurs 
is  proved  by  a  small,  but  distinct,  development  of  heat,  which  occurs 
about  150°.  T.  E. 

Tin  Phosphides.  Pierre  Jolibois  {Conipt.  rend.,  1909j  148, 
636 — 638). — The  compounds  formed  by  tin  and  phosphorus  have  been 
investigated  by  metallographic  examination  of  the  solid  products 
obtained  on  cooling  various  fused  mixtures  of  the  two  elements. 
Alloys,  in  which  the  percentage  of  phosphorus  varies  from  one  to 
thirteen,  contain  the  phosphide  fc>n^Pg  ;  this  was  isolated  by  making  the 
alloy  the  positive  pole  in  a  solution  of  sodium  polysulphide.  In  these 
circumstances  the  uncombined  tin  dissolves  in  the  solution,  whereas 
the  crystals  of  the  phosphide  are  not  acted  on.  The  phosphide 
has  a  silver-white  colour,  and  crystallises  in  small  spangles;  D^  5"  18, 
and  it  begins  to  dissociate  at  480°.'  It  is  oxidised  by  warm 
nitric  acid  ;  hydrochloric  acid  decomposes  it  with  the  evolution  of 
hydrogen    and  a  mixture  of  the  hydrides  of   phosphorus  ;   it  is  also 
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acted  on  by  a  warm  solution  of  potassium  hydroxide  with  the  formation 
of  hydrogen  phosphide. 

Fused  mixtures  containing  more  than  13%  of  phosphorus  can  be 
obtained  by  heating  under  pressure.  By  acting  on  the  products 
obtained  from  such  mixtures  with  hydrochloric  acid,  warm  sodium 
hydroxide  solution,  and  finally  with  dilute  nitric  acid  at  50°,  the 
phosphide  SnP  was  isolated.  This  is  crystalline,  has  a  metallic 
appearance,  D^  4'10,  and  it  begins  to  dissociate  into  phosphorus  and 
the  phosphide  Sn^Pg  at  415°.  It  is  acted  on  violently  by  fuming  nitric 
acid.  H.  M.  D. 

Thorium.  Richard  J.  Meter  {Zeitsch.  Elektrochem. ,  1909,  15, 
105 — 106.  Compare  this  vol.,  ii,  53). — Eeplying  to  Karstens  (this 
vol.,  ii,  243),  the  author  still  believes  that  von  Bolton's  thorium 
contained  oxide.  T.  E. 

Electrolytic  Production  of  Tin.  A.  J.  M.  Thirot  (D.R.-P. 
203519). — Tin  is  deposited  electrolytically  in  a  coherent  deposit  from  a 
moderately  concentrated  solution  of  sodium  stannate,  providing  that 
just  suflScient  sodium  sulphide  is  added  to  precipitate  other  metals, 
such  as  lead  and  copper,  and  that  the  bath  is  maintained  at  80°  and 
the  current  density  at  300  to  400  amperes  per  square  metre. 

G.  T.  M. 

Hydrolysis  of  Bismuth  Halides.  Walter  Herz  and  Alfred 
Bulla  {Zeitsch.  anorg.  Ghem.,  1909,  61,  387 — 395). — Bismuth  chloride 
was  shaken  with  varying  quantities  of  water  for  twenty- four  hours  at 
25°,  the  bismuth  and  hydrogen  chloride  in  the  solution  being  then 
estimated.  The  relation  [BiCl3]/[HCl]2  =  const,  holds  good  over  a 
considerable  range  of  dilution.  Alkali  chlorides  increase  the  solubility 
of  bismuth  chloride.  Bromides  have  a  greater  influence  than  chlorides, 
and  nitrates  less,  in  reducing  the  hydrolysis ;  sodium  sulphate  is 
practically  without  influence. 

Bismuth  bromide  behaves  in  the  same  manner  as  the  chloride.  The 
only  basic  compounds  resulting  from  the  hydrolysis  are  BiOCl  and 
BiOBr. 

Bismuth  iodide  reacts  so  slowly  with  water  that  equilibrium  is 
hardly  to  be  reached  at  25° ;  experiments  are  therefore  to  be  made  at 
higher  temperatures.  Bismuth  fluoride  is  not  hydrolysed  either  by 
cold  or  by  boiling  water,  C.  H.  D. 

Bismuth  Hydroxide  and  Its  Behaviour  towards  Alkalis. 
L.  MosER  {Zeitsch.  anorg.  Chem.,  1909,  61,  379 — ^6). — Bismuth 
hydroxide,  free  from  basic  salts,  is  best  prepared  by  running  a  solution 
of  a  bismuth  salt  mixed  with  glycerol  into  sodium  hydroxide  and 
immediately  neutralising  almost  the  whole  excess  of  alkali  with  dilute 
nitric  or  acetic  acid.  If  sulphuric  acid  is  used,  as  recommended  by 
Thibault  (Abstr.,  1901,  ii,  106),  the  product  contains  some  basic 
sulphate.  The  precipitate,  after  washing  with  a  little  alcohol  and 
drying  in  air,  has  the  composition  Bi(OH)g,  but  readily  absorbs  carbon 
dioxide.  Over  sulphuric  acid,  water  is  given  off  continuously,  an  arrest 
at  the  composition  BiO'OH  not  being  observed. 
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In  contact  with  alkaline  solutions,  the  orthohydrate  passes  over 
into  the  more  stable,  yellowish-white  metahydrate,  BiO'OH.  On 
exposure  to  light  the  metahydrate  obtained  in  the  wet  way,  but  not 
that  prepared  by  heating  the  orthohydrate,  is  converted  into  a  grey 
modification  having  the  same  composition.  This  grey  substance  is 
obtained  an  an  intermediate  stage  in  the  conversion  to  oxide  by  gentle 
heat.  Bismuth  oxide  also  exists  in  several  modifications  (Guertler, 
Abstr.,  1904,  ii,  130). 

The  solubility  of  bismuth  hydroxide  in  alkalis  has  also  been 
estimated,  the  bismuth  content  of  the  solutions  being  determined  by 
Planes'  colorimetric  method  (Abstr,  1904,  ii,  93).  At  20°,  freshly 
precipitated  bismuth  hydroxide  is  practically  insoluble  in  sodium 
hydroxide  up  to  NjX,  slightly  soluble  in  solutions  up  to  4.^/1, 
and  markedly  so  in  more  concentrated  solutions.  At  100°  the 
solubility  is  greater,  although  still  small  in  dilute  solutions. 

C.  H.  D. 

Compounds  of  Gold  with  Bromine.  Fkbnand  Mxter  {Compt. 
rend,,  1909,  148,  346—348.  Compare  Lengfeld,  Abstr.,  1902,  ii, 
27). — The  direct  action  of  excess  of  bromine  on  precipitated  gold  gives 
rise  to  a  film  of  auric  bromide,  AuBr,,  which  prevents  further  actiou 
of  the  bromine.  If,  however,  precipitated  gold  is  continuously  shaken 
with  bromine  for  twelve  hours,  or  alternately  heated  with  it  to  100°  and 
cooled,  it  is  entirely  converted  into  auric  bromide,  which  is  soluble  in 
excess  of  bromine  and  can  be  obtained  pure  in  black  crystals  attaining 
to  6  mm.  in  length. 

The  product  obtained  by  subjecting  gold  to  the  prolonged  action  of 
bromine  dissolved  in  carbon  tetrachloride  in  such  proportion  as  to 
give  AuHro  is  a  black  powder  without  definite  properties,  and  is  doubt- 
less a  mixture  of  gold  with  aurous  and  auric  bromides.  When  auric 
bromide  is  heated  to  its  dissociation  temperature,  bromine  distils  off 
and  aurous  bromide,  AuBr,  a  green  substance,  remains.  At  a  higher 
temperature  this  dissociates  into  its  elements. 

The  dissociation  curves  of  aurous  bromide  and  auric  bromide  have 
been  studied,  but  no  evidence  of  the  existence  of  the  compound 
AuBrj  could  be  obtained.  Auric  bromide  is  volatile  in  an  atmosphere 
of  bromine  at  300°.  R.  J.  C. 

Melting  Point  of  Platinum.  C.  Fery  and  C.  Cheneveau  {Compt. 
rend.,  1^09,,  148,  401— 404).— The  melting  point  of  platinum  has 
been  variously  stated  at  temperatures  varying  from  1706°  to  1855°,  a 
recent  research  (Waidner  and  Burgess,  Abstr.,  1907,  ii,  882) 
indicating  the  value  1753°. 

The  authors  have  determined  the  melting  point  of  platinum  heated 
in  a  variety  of  ways.  The  optical  pyrometer  was  employed,  and 
as  Wien's  law  only  holds  for  radiation  from  black  surfaces,  it  was 
necessary  to  determine  the  emissive  power  of  platinum,  which  is  a 
function  of  the  temperature.  A  horizontal  platinum  wire,  heated 
electrically,  broke  at  1690°,  somewhat  below  its  true  melting  point.  A 
vertical  wire  fused  into  a  drop  at  1710°.  A  platinumjwire  held  verti- 
cally in  the  dame  of  a  Meker  burner  fused  into  a  bead  at  1740°.     In 
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the  coal-gas  oxygen  flame  the  temperature  of  fusion  lay  between  1700° 
and  1750°,  according  as  an  oxidising  or  reducing  flame  was  employed. 
The  conclusion  is  drawn  that  the  melting  point  of  platinum,  like 
that  of  silver,   depends  on  the  nature  of  the  atmosphere  in  which 
fusion  takes  place.  R.  J.  C. 

Nature  of  the  Platinum-Lead  Alloys.  Nicola i  A.  Pushin  and 
P.  N.  Laschtschenko  {Zeitsch.  anorg.  Chem.,  1909,  62,  34 — 39  ; 
J.  Rus8.  Phys.  Chem.  Soc,  1909,  41,  23— 28).— The  electric  potential 
of  platinum-lead  alloys  was  measured  against  lead  in  a  N/1  lead 
nitrate  solution.  Up  to  33  atomic  %  Pt,  the  alloys  have  the  same 
potential  as  pure  lead.  At  that  point  a  sudden  fall  occurs,  indicating 
the  existence  of  a  compound  PbgPfc.  A  second  fall  occurs  at  50 
atomic  %  Pt,  corresponding  with  the  compound  PbPt.  Both  these 
compounds  have  been  recognised  by  the  freezing-point  and  microscopic 
methods  (Doerinckel,  Abstr.,  1907,  ii,  785),  although  the  composition 
of  the  former  compound  could  not  be  determined  with  certainty.  The 
third  compound  found  by  Doerinckel,  richer  in  platinum  than  PbPt, 
is  not  recognisable  by  the  electrolytic  method,  as  the  potential  of 
PbPt  is  already  near  that  of  pure  platinum.  C.  H.  D. 

Solid  Solutions  in  the  Dissociation  of  the  Oxides  of 
Platinum.  Lothar  Wohler  and  W.  Frey  {Zeitsch.  Elektrochem., 
1909,  15,  129 — 142). — When  platinous  hydroxide  was  heated  in  a 
vacuous  tube  (containing  phosphoric  oxide)  at  400°,  oxygen  was  not 
evolved.  After  twelve  hours  the  product  contained  metallic  platinum, 
which  was  removed  by  means  of  aqua  regia,  leaving  an  oxide  with 
9-02%  of  oxygen ;  two  and  a-half  days'  heating  gave  a  similar  residue 
with  9*47%  of  oxygen.     Platinous  oxide  contains  7*6%  of  oxygen. 

In  other  experiments  at  450°  to  470°,  oxygen  was  evolved,  and  the 
residue,  after  extraction  of  platinum,  contained  from  9*5  to  10*3%  of 
oxygen.  It  appears,  therefore,  that  platinous  oxide  decomposes  into 
platinum  and  platinum  dioxide,  which  dissolves  in  the  monoxide, 
lowering  its  dissociation  tension. 

For  example,  a  sample  of  the  monoxide  heated  at  510°  gave 
a  pressure  of  752  mm.,  which  diminished  in  forty  hours  to  203  mm. 

When  platinum  dioxide  was  heated  at  510 — 515°  in  a  vacuum  until 
its  oxygen  content  (14"1%)  was  diminished  below  that  of  the  monoxide 
(7 "6%),  the  residue  contained  much  metallic  platinum;  after  removing 
this  with  aqua  regia,  the  residual  oxide  contained  13*0  to  132%  of 
oxygen.  When  the  quantity  of  oxygen  removed  was  less,  so  as 
to  leave  a  substance  with  approximately  the  composition  of  platinum 
sesquioxide,  the  result  was  the  same ;  the  oxide  remaining  after 
extraction  of  metallic  platinum  contained  13*33%  of  oxygen.  It  is 
shown  that  platinous  oxide  (dried  at  120 — 150°)  is  not  oxidised  by 
aqua  regia.  It  appears,  therefore,  that  platinum  dioxide  dissociates 
into  the  metal  and  a  solid  solution  of  either  the  monoxide  or 
sesquioxide  in  the  dioxide. 

The  equilibrium  pressures  could  not  be  measured,  owing  to  the 
extraordinary  slowness  of  the  reactions.  The  oxides  may  be  heated 
for  days  at  temperatures  150°  to  200°  above  the  temperature  corre- 
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spending  with  equilibrium  without  losing  oxygen.  The  metal  takes 
up  oxygen  equally  slowly.  The  dissociation  pressures  of  the 
monoxide  and  sesquioxide  are,  however,  higher  than  that  of  the 
dioxide. 

The  rate  uf  evolution  of  oxygen  from  the  dioxide  at  constant 
temperature  exhibits  remarkable  features.  The  evolution  begins 
hlowly,  then  becomes  very  rapid,  and  finally  diminishes  gradually. 
The  rapid  evolution  begins  (at  514 — 520°)  when  the  oxygen  content 
of  the  oxide  has  fallen  to  11 '6  to  12%.  It  is  thought  that  a 
supersaturated  solution  of  monoxide  or  sesquioxide  in  the  dioxide  is 
first  formed,  and  when  this  has  reached  a  certain  concentration  it 
decomposes  suddenly.  T.  El 

Ruthenium  and  its  Compounds.  Albxandkb  Gutbibb  {Zeil. 
angew.  Cfiem.,  1909,  22,  487 — 493.  Compare  Abstr.,  1905,  ii,  463).— 
Previous  to  undertaking  a  determination  of  the  atomic  weight  of 
ruthenium,  a  study  has  been  made  of  the  behaviour  of  some  of  its 
compounds,  more  especially  the  tetroxide  and  the  chloride. 

The  tetroxide  was  first  prepared  by  Claus  {BtUl.  Acad.  Sex.  St. 
Petersburg,  1859,  [ii],  1,  'j7),  who  fused  the  element  with  potassium 
nitrate  and  potassium  hydroxide  in  a  silver  dish  and  treated  the  salt 
thus  obtained  with  water  and  passed  chlorine  through  the  warmed 
solution,  obtaining  the  volatile  tetroxide  in  the  distillate.  This 
method  of  preparation,  and,  indeed,  the  apparatus  described  by  Claus, 
has  been  found  to  be  the  best  at  present  known.  The  quantities  used 
and  details  of  the  operation  are  given  in  the  present  paper.  Howe 
(Abstr.,  1902,  ii,  86)  has  described  a  method  of  preparation,  making 
use  of  a  nickel  crucible  and  sodium  peroxide,  but  it  is  found  that  an 
appreciable  quantity  of  nickel  becomes  dissolved  and  is  difficult  to 
separate.  The  tetroxide  was  obtained  by  Claus'  method  as  a  yellow 
oil  which  solidified  t9  a  crystalline  mass  when  cooled ;  the  vapour 
vigorously  attacks  cork  and  rubber,  and  is  very  poisonous. 

Kutheniuin  tetroxide  was  purified  by  repeatedly  shaking  with  warm 
water  to  remove  all  traces  of  chlorine,  separating  as  completely  as 
possible  from  water,  and  finally  subliming  several  times  in  a  vacuum, 
when  it  was  obtained  in  beautiful  crystals. 

Kuthenium  chloride,  RuCIj,  has  been  prepared  by  treating  the 
tetroxide  with  20%  hydrogen  chloride  solution,  and  placing  it  in 
a  cooling  mixture,  under  reduced  pressure,  for  two  hours.  The 
solution  thus  obtained  was  freed  from  chlorine  and  unaltered  oxide, 
and  concentrated  to  a  syrup  by  drawing  a  current  of  dry  air  over  the 
warmed  liquid.  It  was  then  left  over  concentrated  sulphuric  acid  in 
an  evacuated  desiccator  until  it  solidified  to  an  almost  black,  crystalline 
mass. 

This  solid  substance  becomes  liquid  when  in  contact  with  the 
atmosphere,  and  dissolves  in  dilute  aqueous  or  alcoholic  hydrogen 
chloride,  developing  an  intense  purple-red  colour.  J.  V.  E. 
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lodyrite  from  Tonopah,  Nevada.  Edward  H.  Kraus  and 
C.  W.  Cook  {Amer.  J.  Sci.,  1909,  [iv],  27,  210— 222).— A  crystallo- 
graphic  description  is  given  of  material  from  this  new  locality  for  the 
mineral.  The  crystals  occur  on  quartz  and  measure  1 — 5  mm.  in 
length  ;  they  are  pronouncedly  hemimorphic  in  development,  and  show 
combinations  of  the  basal  plane,  hexagonal  prism,  and  several  new 
hexagonal  pyramids:  a:c=l  :  0"8204.  Etching  figures,  produced  by 
a  strong  solution  of  sodium  chloride,  indicate  that  the  symmetry  is 
that  of  the  dihexagonal-pyramidal  class.  Analysis  gave  :  Ag,  45*95%; 
I,  54-01%  ;  D  5-51.  Crystals  from  Broken  Hill,  New  South  Wales,  are 
also  described.  '  L.  J.  S. 

Talc  from  Kossoi-Brod,  Urals.  L.  L.  Ivanoff  {Zeitsch.  Kryst. 
Min.,  1909,  46,  221 ;  from  Bull.  Soc.  Nat.  Moscou,  1906,  Nos.  1  and  2, 
156 — 160). — Analysis  gave  : 

SiOj.  AI2O3.     FcgOs,  FeO.      MgO.  H2O.  Total.  Sp.  gr. 

60-37  1-79  3-13  28-71  5-18  99-18  2-805 

.    Hydrochloric    acid    extracted    SiOg,    0-58 ;     FogOg  +  FeO,    OSS ; 
MgO,    2-86%.  L.  J.  8. 
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Catalase  of  the  Blood.  Georg  Lockemann,  J.  Thies,  and 
Heinrich  Wichern  {Zeitsch.  physiol.  Chem.,  1909,  58,  390 — 431). — 
Sodium  chloride  inhibits  the  decomposition  of  hydrogen  peroxide  by 
light,  especially  by  feeble  light.  The  estimation  of  catalase  in  the 
blood  by  Jolles'  method  gives  the  same  results  if  blood  is  diluted  with 
physiological  salt  solution  or  laked  with  water.  Sodium  chloride 
inhibits  the  catalase  action,  especially  if  water  has  been  added ; 
sodium  sulphate  has  scarcely  any  action.  Ferrous  ammonium  sulphate, 
ferric  ammonium  sulphate,  and  ferric  chloride  inhibit  the  decomposi- 
tion of  hydrogen  peroxide  and  the  catalase  action  on  blood  iu  the 
order  named,  the  least  active  being  placed  first.  Many  experiments  on 
the  influence  of  temperature  on  the  reaction-velocity  of  catalase  action 
are  given.  White  light  inhibits  the  action,  then  blue  and  red,  red 
being  the  least  active.     Rontgen  rays  do  not  affect  it.         W.  D.  H. 

Part  played  by  the  Dissociation  of  Carbophosphates  in 
Nature.  A.  Barille  {Compt.  rend.,  1909,  148,  344 — 346.  Compare 
Abstr.,  1902,  ii,  258;  1904,  ii,  27). — Soluble  carbophosphates,  which 
are  formed  by  the  action  of  carbon  dioxide  under  pressure  on  normal 
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carboimte  as  well  as  calcium  phosphate.  The  (Irt^n  LxM«  ^ 
venous  blood  is  possibly  held  as  ^sodium  ^Cbtpha^  thich 
d  ssocaates  in  the  lungs.     Acidic  urine  contains  ttrcXp^^sphat^ 

turbi.ity.  Thus  the  util.ty  of  carbonated  mineral  waters  in 
phosphatuna  depends  on  the  formation  of  soluble  rbonh^Xtes 
Ihe  occurrence  of  crystalline  dimetallic  phosphates  in  fo3SZ.nH 
10  a  human  skull  which  was  found  inas^IedCd  coffin Ts  wd?^  the 
formation  of  such  natural  phosphates  as  coprohte  are  ex2  n^  o^ 
a  snu.Iar  basis  It  is  supposed  that  soluble  carCpLpfilrom 
atmospheric  carbon  dioxide  and  the  insoluble  phospi^t^ofTiipU^ 
an  important  part  in  plant  nutrition.  ^  \  j   ^,    ^ 

m-mr%Z^t-  ^"'T  '^'^V^'^  ^^^^"'-  ^^^''  1909,  16, 
(Abstr  19oi  n%fi.r^  of  osmotic  pressure  described  previiuslJ 
VADstr.,  I J08,  11,  565)  is  applied  more  fully  to  the  case  of  nawK-„/ 
genesis.  The  relationship  litween  the  surficT-tensiorof  vL^us  a^d" 
?oi  th«"'  ^•^.'•^'If ^°S«"«^i«  activity  is  clearly  brought  out  the  v^l 

It  18  also  pointed  out  that  substances  like  chloroform  benzene 
toluene,  benzoic  acid,  saponine,  solanine,  and  salts  of"JklH^a^d' 
watr'17  "^  to  l^b  pix>duce  a  membrane  when  Idd^'l'^l' 
water,  also  lower  the  surface-tension  of  water.  The  salts  of  fatTv 
acus  are  less  active  than  the  fatty  acids  themselves,  an^t  if  show  J 
leil  they  produce  a  smaller  lowering   of   surfaco-iension   than    tie 

tLZVAC  :^Tt'r\'t''\r!-'''  °'^^«  egg.but It  is  Lrteria^ 

^^:^::^:^::;U^'-''  -''--  ^  --^-^  ^-^^  ^" 

Digestion  of  Mannans  and  Galactans.     H.  Bierry  and  J  Pr*  t* 
{Compt.  retid.,    1909.148    507— ^in\      „,       /^- '^^^«-'**^ana  J.  Uiaja 

VOL.  XCVI.  ii.  ^'  ^ 
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Gastric  Digestion  of  Human  and  Asses'  Milk.  Louis  Gauchek 
{Compt.  rend.,  1909,  148,  361 — 363). — By  working  with  dogs  provided 
with  a  duodenal  fistula,  it  is  found  that  both  these  kinds  of  milk  pass 
through  the  stomach  twice  as  fast  as  cow's  milk.  In  the  stomach  the 
casein  is  not  peptonised  in  any  of  the  three  cases.  The  greater 
digestibility  of  human  milk  is  due  to  its  clotting  in  small  flakes  ;  the 
milk  of  the  ass  forms  a  clot  of  slight  consistency ;  in  either  case  the 
evacuation  of  the  stomach  takes  place  with  the  minimum  of  mechanical 
work.  G.  B. 

Comparative  Digestibility  of  Proteins  in  Gastric  Juice. 
William  N.  Berg  {Amer.  J.  Physiol,  1909,  23,  420— 459).— Under 
uniform  conditions,  proteins  are  digested  with  unequal  speed.  The 
order  of  digestibility  in  gastric  juice  is  as  follows,  the  most  easily 
digestible  being  placed  first :  edestin,  myosin,  alkali-albumin,  acid 
albumin,  fibrin,  coagulated  egg-white,  ossein,  nucleo-protein,  tendo- 
collagen,  elastin,  tendo-mucoid.  W.  D,  H. 

Normal  Digestion  of  Proteins  in  the  Dog's  Alimentary- 
Canal.  V.  Emil  Abderhalden,  E.  S.  London,  and  E.  B.  Reemlin. 
VI.  Emil  Abderhalden,  Florentin  Medigreceanu,  and  E.  S.  London 
{Zeitsch.  physiol.  Chem.,  1909,  68,  432—434,  435—437.  Compare 
Abstr.,  1908,  ii,  514). — Experiments  in  vitro  have  shown  that  certain 
amino-acids  are  more  readily  split  off  than  others  from  the  protein 
molecule  by  ferment  action.  The  same  occurs  in  the  alimentary 
canal,  and  can  be  tested  in  dogs  with  fistulse  in  appropriate  positions ; 
thus  from  gliadin,  tyrosine  cannot  be  detected  in  the  ileum,  whereas 
glutamic  acid  is  still  present.  The  early  splitting  off  of  tyrosine,  and 
the  later  of  glutamic  acid,  is  also  true  for  edestin. 

The  second  paper  deals  with  confirmatory  results  obtained  by  feeding 
on  casein  and  egg-albumin.  W.  D.  H. 

Absorption  Experiments  on  Dogs  with  Intestinal  Fistulas. 
Kaoru  Omi  {PJluger's  Archiv,  1909,  126,  428— 452).— The  dogs 
employed  had  various  forms  of  intestinal  fistulse,  as  in  Pawloff's 
experiments.  The  quantity  of  sodium  chloride,  dextrose,  sucrose,  and 
peptone  absorbed  in  the  small  intestine  varies  with  the  concentration 
of  the  solutions,  whilst  that  of  water  varies  inversely  with  the  concen- 
tration. The  secretion  of  alkali  by  the  intestinal  wall  bears  no 
relationship  to  absorption.  The  absorption  of  sodium  chloride  and 
peptone  is  less  in  the  jejunum  than  in  the  ileum,  whilst  that  of 
the  sugars  is  better  in  the  ileum  than  in  the  jejunum.  The  secretion 
of  alkali  is  always  smaller  in  the  jejunum  than  in  the  ileum.  Some 
preliminary  experiments  on  the  absorption  of  serum  from  the 
intestine  are  also  described ;  a  foreign  serum  (of  ox  or  horse)  is  worse 
absorbed  by  the  dog  than  is  dog's  serum.  The  foreign  serum  acts  as 
a  stimulus  to  intestinal  secretion.  This  property  disappears  under  the 
influence  of  the  action  of  pancreatic  extracts.  W.  D.  H. 

Action   of  Intestinal   Lipase.     Ant.   Hamsik  {Zeitsch.  physiol 
CJism.,  1909|  59,  1 — 13). — The  powdered  intestinal  mucous  membrane 
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of  the  pijj,  sheep,  and  horse  possesses  the  property  of  synthesising 
triolein  from  oleic  acid  and  glycerol,  wbiUt  that  of  the  dog  and 
ox  does  not.  W.  D.  H. 

Metabolism  in  Man  with  Qreatly  Diminished  Lung  Area. 
TiioRNK  i\r.  Caui'ENTER  and  Fuancis  G.  Benkdict  {Amer.  J.  I'/ij/siol.t 
190'J,  23,  412 — 419). — A  full  account  is  given  of  an  experinient  on  a 
man  in  the  respiration  calorimeter.  The  man  had  completely  lost  one 
lung,  and  yet  his  absorption  of  oxygen  and  elimination  of  carbon  dioxide 
had  not  materially  altered.  Previous  experiments  on  animals  by 
Hedin  have  shown  that  a  corresponding  reduction  of  the  lung  area  has 
no  appreciable  effect  on  gaseous  exchanges.  This  is  another  instance 
of  the  liberal  scale  on  which  the  animal  body  is  constructed. 

W.  D.  IL 

Metabolism  in  Various  Classes  of  Animals.     I.    Emil  Abder- 

IIALDEN,     CARFi     BuAHM,     and    AlKUED    SCHITTEMIELM    {Zeitsch    phystol. 

Chem.,  1909,  59,  32 — 34). — A  striking  distinction  of  metabolic  differ- 
ence is  seen  in  animals  so  closely  related  as  the  cat  and  dog  ;  the  latter 
animal  secretes  kynurenic  acid,  whereas  the  cat  does  not,  tryptophan 
being  differently  cattibolised  in  that  animal. 

It  is  found  that  after  feeding  a  dog  on  pyridine,  the  urine  contains 
methylpyridonium  hydroxide.  The  present  research  confirms  this  state- 
ment, but  in  the  rabbit  the  same  change  does  not  take  place  ;  pyridine 
passes  unchanged  into  the  urine.  W.  D.  11. 

The  Value  of  Protein  Cleavage  Products  in  Metabolism.  IX. 
Emil  Ahderhaldkn,  Emil  Mkssnkr,  and  IIeinrich  Windrath 
{Zeitsch.  physiol.  Chem.,  1909,  59,  35 — 42,  Compare  Abstr,  1908,  ii, 
1051). — Details  are  given  of  metabolism  experiments  on  dogs  fed  on 
the  cleavage  products  of  casein  obtained  by  the  successive  action 
of  gastric,  pancreatic,  and  intestinal  juices.  Although  vomiting,  as  in 
former  cases,  was  produced  after  about  a  week's  feeding  in  some  dogs, 
they  remained  in  equilibrium  or  even  put  on  nitrogen.  No  carbo- 
hydrate, but  only  fat,  was  given  in  addition  to  the  protein  cleavage 
products.  W.  D.  H. 

The  Effect  of  Subcutaneously-adminiatered  Urea  on  Meta- 
bolism. Ernst  Heilner  {Zeitsch.  Biol.,  1909,  52,  216— 235).— The 
administration  of  urea  subcutaneously  in  rabbits  increases  nitrogenous 
metabolism,  so  that  more  nitrogen  is  discharged  than  can  be  accounted 
for  in  the  urea  given.  This,  however,  only  occurs  if  the  urea  \» 
di^;solved  in  physiological  saline  solution.  Hypodermic  injection  of  an 
aqueous  solution  of  urea  produces  no  effect.  Injection  of  distilled 
water  alone  lessens  nitrogenous  metabolism  considerably. 

W.  D.  H. 

Fat  Synthesis  in  the  Epithelium  of  the  Frog's  Intestine 
during  Fat  Resorption.  Alfred  Noll  {Arch.  Anat.  Phijsiol., 
Physiol.  Abth.,  1908,  Suppl.,  145—160,  Reprint).— Various  fats,  fatty 
acids,  and  soaps  were  introduced  into  the  intestines  of  frogs,  and  after 
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forty-eight  hours  the  tissues  were  examined  histologically ;  the  solu- 
bility in  various  organic  solvents  of  the  fat  drops  found  therein  was 
determined,  sometimes  directly  and  sometimes  after  treatment  of  the 
tissues  with  5%  potassium  hydroxide  solution  ;  the  solubility  of  the  drops 
after  treatment  with  osmic  acid  was  also  investigated.  From  the  differ- 
ences of  the  behaviour  of  fatty  acids  and  fats  under  these  conditions,  the 
conclusion  was  drawn  that  fatty  acids  do  not  exist  in  the  free  form  in 
the  cells,  but  that  synthesis  of  fats  takes  place  in  the  epithelium. 
The  product  obtained  when  olein  is  introduced  is  different  from  that 
obtained  after  introduction  of  oleic  acid.  In  the  former  case  the 
drops  appeared  to  consist  of  pure  olein,  the  cells  using  the  glycerol  of 
the  olein  for  synthesis ;  in  the  latter  case  the  oleic  acid  was  in 
combination  with  some  other  component  produced  by  the  cells  them- 
selves. S.  B.  S. 

Carbohydrate  Ferments  in  Lepidoptera  and  Diptera  in 
Different  Stages  of  Development.  J.  Straus  {Zeitsch.  Biol.,  1908, 
52,  95 — 106). — A  number  of  flies  and  butterflies  were  investigated  ; 
it  will  be  sufficient  to  give  the  results  in  Bomhyx  mori  as  a  sample  of 
the  sort  of  results  obtained  ;  this  was  worked  out  more  thoroughly 
than  the  others.  In  the  feeding  larva,  diastase,  invertase,  lactase, 
raffinase,  and  inulinase  were  present ;  in  the  non-feeding  stage 
inulinase  was  present ;  diastase  and  invertase  were  present  in  small 
amount,  and  the  remainder  were  absent ;  in  the  pupa  ten  days  old 
there  was  no  inulinase ;  otherwise  the  enzymes  were  the  same  as  in  the 
non-feeding  larva ;  when  fourteen  days  old  they  were  the  same,  except 
that  a  little  maltase  was  present ;  when  eighteen  days  old  there  was 
no  diastase  and  no  maltase  ;  otherwise  they  were  the  same  as  when 
ten  days  old.  In  the  imago  there  was  glycogen  diastase,  and  a 
questionable  amount  of  starch  diastase  ;  invertase  was  present,  but 
no  lactase  or  inulinase.  W.  D.  H. 

The  R&le  of  the  Small  Intestine  in  Glycogen  Formation. 
Alfred  C.  Croftan  {F/luger's  Archiv,  1909,  126,  407—415); 
Eduard  Pfluger  (ibid.,  416 — 427). — Croftan  states  that  if  dextrose  is 
given  by  the  alimentary  canal,  glycogen  is  increased  in  the  liver.  If 
administered  by  way  of  a  mesenteric  vein,  there  is  no  such  increase. 
The  view  is  advanced  that  during  absorption  dextrose  undergoes 
polymerisation,  and  this  renders  it  possible  for  the  liver  to  form 
glycogen. 

PflUger  denies  the  necessity  of  this  preliminary  action  of  the 
intestinal  wall,  and  criticises  Croftan's  methods  and  conclusions. 

W.  D.  H. 

Mohr's  Work  on  the  Origin  of  Glycogen  from  Protein. 
Eduard  Pfluger  {PJluger's  Archiv,  1909,  126,  511—518). — A 
criticism  of  Mohr's  work.  His  conclusions  are  considered  to  prove 
nothing.  W.  D.  H. 

Formation  of  Glycogen  from  Formaldehyde  in  the  Liver. 
Kabl  Geube  {P/l user's  Archil),  1909,  126,  585— 589).— Previous  work 
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has  Khown  that  the  tortoise's  liver  is  able  to  form  glycogen  when  per- 
fused by  a  dilute  solution  of  formaldehyde.  H.  and  A.  Euler  (AlMtr., 
1905,  i,  633;  1906,  i,  140)  have  shown  that  in  feebly  alkaline 
solutions  condensation  of  formaldehyde  to  sugar  easily  occurs^ 
glycollaldehyde  being  an  intermediate  product.  It  has  been 
suggested  that  the  formaldehyde  acts  merely  as  a  stimulus  to  the 
liver  to  form  glycogen  from  other  substances ;  this,  however,  cannot 
he  the  explanation  (or  the  whole  explanation),  for  other  hepatic 
stimuli  (phenol,  mercuric  chloride,  acetic  acid,  etc.)  do  not  act  in  the 
same  way,  W.  D.  H. 

The  Diastatic  Ferment  of  the  Liver.  Paul  Zegla  (Biochtm. 
Zeitsch.,  1909,  16,  1 1 1  —  145).— The  splitting  of  glycogen  in  the  liver 
ig  duo  to  an  intracellular  enzyme,  and  not  to  one  derived  from  blood 
or  lymph.  A  t-tudy  of  its  quantitative  action  is  possible  by  several 
methods,  for  instance,  estimation  of  the  glycogen  or  of  the  sugar  formed 
from  it.  The  amount  of  the  ferment  decreases  after  death  if  the  liver 
is  kept  in  toluene  ;  the  loss  in  the  human  corpse  may  reach  60%. 
Phloridzin-  and  phloretin-diabetea  lead  to  its  increase  ;  the  same  is 
true  for  adrenalino-glycosuria  in  rabbits,  to  puncture-diabetes,  and 
after  section  of  the  vagi.  In  pancreatic-diabetes  in  dogs  its  amount 
lessens;  with  regard  to  human  diabetes,  further  observations  are 
considered  necessary.  W.  D,  11. 

Influence  of  Lead  Salt  on  Autolysis.  Luioi  Prbti  {ZeiUcJi.pliynol. 
Chem.y  1909,  58,  539 — 543). — Small  quantities  of  normal  lead  acetate 
or  nitrate  favour,  large  quantities  hinder,  autolysis  of  the  liver.  The 
favouring  action  referred  to  increases  the  yield  of  monoamino-acids, 
but  retards  the  formation  of  proteoses.  W.  D.  H. 

Liver  Extracts  and  Uric  Acid.  M.  Ascoli  and  G.  Izar  (ZeiUcA. 
physiol.  Chew.,  1909,  58,  529 — 538). — If  a  known  amount  of  uric  acid 
is  added  to  liver  extract  it  disappears,  but  on  [  assing  oxygen  through 
the  mixture,  it  reappears  again  almost  quantitatively.  The  absence  of 
oxygen  favours  uric  acid  destruction.  W.  D.  H. 

The  Decomposition  of  Uric  Acid  in  the  Human  Body. 
WiLiiELM  WiEciiow.^Ki  (Avch.  esTj).  Path.  Phann.,  1909,60,  185—207). 
— Allantoin  is  not  present  in  the  amniotic  fluid  or  in  infants'  urine. 
The  urine  of  adults  contains  mere  traces  ;  but  if  allantoin  is  given 
subcutaneously  it  is  mainly  excreted  unchanged.  It  is  therefore 
probable  that  in  whatever  way  uric  acid  is  decomposed  in  the  body, 
allantoin  is  not  an  important  intermediate  product  of  catabolism. 
Experiments  with  surviving  organs  show  that  dog's  liver  and  ox 
kidney  decompose  uric  acid  entirely,  but  that  the  human  liver  and  kidney 
have  practically  no  such  power.  If  uric  acid  is  given  subcutaneously, 
it  also  appears  to  undergo  no  appreciable  amount  of  destruction  in  the 
body.  W.  D.  H. 

The  Roe  of  the  Perch.  Percaglobulin.  Carl  Th.  Mornkb 
{Zeitsch.  physiol.  Chem.,    1909,   58,    452—453). — Percaglobulin   is   a 
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name  given  to  a  characteristic  protein  obtainable  from  the  roe  of  the 
Perca  Jiuviatilis.  So  far,  search  for  this  protein  in  other  fishes,  even 
those  closely  related  to  the  one  named,  has  led  to  negative  results. 

W.  D.  H. 

The  Sodium  of  Prog's  Skeletal  Muscle.  George  Fahr 
{Zeiisch.  Biol.,  1908,  52,  72 — 82). — The  sartorius  of  tho  frog  placed  in 
sugar  solution  gains  in  weight,  as  it  also  does  in  Einger's  solution, 
whereas  Urano  (Abstr.,  1907,  ii,  978)  states  it  loses  weight  in  sugar 
solution.  After  a  few  hours  in  the  latter,  it  is  almost  free  from 
sodium,  whilst  the  loss  of  potassium  is  trifling.  W.  D.  H. 

The  Influence  of  Chemical  Agents  on  the  Affinity  of  Nerve 
for  Dyes.  Alfred  Fisciiel  {Zentr.  Physiol.,  1908,  22,  591 — 597). — 
The  observations  were  made  on  small  water-living  copepods  and 
cladocera,  and  the  dye  employed  was  alizarin-blue.  A  number  of  re- 
agents and  drugs  were  employed,  most  of  which  were  fatal.  Physo- 
stigmine  produced  paralysis,  but  did  not  hinder  the  dyeing  of  the 
nerve.  On  the  other  hand,  coloration  of  the  nerve  was  seldom  seen  if 
magnesium  chloride  or  caffeine  hydrochloride  was  employed.  In 
potassium  nitrate,  calcium  chloride,  chloral  hydrate,  guanidine 
carbonate,  and  quinine  hj'drochloride,  the  animals  lived  longer,  but  the 
nerves  did  not  take  the  stain  ;  the  muscles,  however,  were  coloured, 
which  shows  the  dye  had  got  into  the  circulation.  W.  D.  H. 

Composition  of  the  Membrane  of  the  Pat  Particles  of 
Milk.  Emil  Abderiialben  and  W.  Voltz  {Zeitsch.  physiol.  Chem., 
1909,  59,  13 — 18). — This  membrane  is  generally  supposed  to  consist 
of  caseinogen,  but  an  investigation  of  the  cleavage  products  shows  that 
it  is  not  so.  There  are  quantitative  differences  in  the  yield  of  tyrosine 
and  glutamic  acid,  and  glycine  is  present,  whereas  it  is  absent  in 
caseinogen  and  lact-albumin.  Possibly  a  mixture  of  proteins  is 
present  in  the  envelope  of  the  oil  globules.  W.  D.  H. 

The  Reducing  Properties  of  Milk.  Schardinger's  Reaction. 
Richard  Trommsdorff  (Centr.  BaU.  Par.,  1909,  i,  49,  291—301).— 
It  is  known  that  milk  which  contains  bacteria  possesses  strong 
reducing  powers  and  also  that  fresh  unheated  milk  gives  a  colour 
with  Schardinger's  reagent  (5  c.c.  formalin,  5  c.c.  saturated  alcoholic 
solution  of  methylene-blue,  and  90  c.c.  of  water)  under  suitable 
experimental  conditions.  Many  hypotheses  have  been  put  forward 
to  account  for  these  phenomena.  The  difficulty  of  deciding  the 
the  exact  part  played  by  bacteria  has  hitherto  been  the  impossibility 
of  getting  milk  free' from  organisms  without  having  recourse  to  heat 
or  antiseptics.  The  author  has  got  over  the  difficulty  by  drawing 
milk  from  the  udder  by  means  of  a  small  catheter ;  in  this  way 
quantities  of  sterile  milk  can  be  obtained  without  having  to  treat  the 
milk  in  any  way  whatsoever.  Such  milk  shows  no  reducing  action, 
and  is  therefore  free  from  the  so-called  *'  reductase  "  ;  on  the  other 
hand,  it  does  colour  Schardinger's  reagent,  but  the  course  of  reaction 
could  not  be  determined.  E.  J.  R. 
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LsBvulose  in  Urine.  Hans  Malpatti  {ZmUoh.  physiol.  Chem., 
lOO'J,  58,  544 — 546). — A.  discussion  of  recent  work  and  methods 
relating  to  the  presence  of  Invulose  in  diabetic  urine.  With  oare^ 
weakly  positive  reactions  for  laavulose  are  sometimes  obtainable. 

W.  D.  H. 

Dicalcium  Phosphate  as  a  Urinary  Sediment.  Carl  Ta. 
MouNER  {Zeitsdi.  physiol.  Chein.,  1909,68,  440 — 451). — The  occurrence 
of  dicalcium  phosphate,  CajH2(PO^).,,4HjO,  in  crystalline  form  as  a 
urinary  Hediment  is  comparatively  rare.  The  present  paper  relates  to 
the  form  of  the  crystals  and  the  circumstances  which  lead  to  their 
deposition.  The  reaction  must  be  neutral,  and  the  amount  of 
calcium  in  the  urine  usually  in  excess  ;  abundance  of  sodium  chloride 
is  also  favourable.  The  deposit  can  be  obtained  from  many  urines  by 
shaking  with  aniline  or  with  alcohol,  and  in  a  larger  number  by  the 
addition  of  both  reagent-s  (3  c.o.  of  aniline,  and  20  c.c.  of  90%  aloohol 
per  100  c.c.  of  freah  non-alkaline  urine).  W.  D.  H. 

Oxygen  and  Creatinine  Excretion.  C.  J.  C.  van  Hoogenhuyze 
and  H.  Vebi'LOKoh  {Zeilsch.  jJtysiol.  Ch$m.,  1909,  69,  101—111. 
Compare  Abstr.,  1908,  ii,  971). — Creatine  is  regarded  as  a  product  of 
protein  catabolism,  and  it  is  partly  destroyed  and  oxidised  and  partly 
converted  into  creatinine  and  excreted.  Some  ex[)eriment8  on  dogs 
are  given  which  show  that  administration  of  creatine  increases  the 
creatinine  output ;  but  the  bulk  of  the  paper  deals  with  the  influence 
of  oxygen.  Inhalation  of  large  quantities  of  oxygen  causes  no  altera- 
tion in  the  excretion  of  creatinine.  Residence  at  a  great  altitude  pro- 
duced very  little  change  ;  thus  in  one  of  the  authors  (who  were  on  a 
creatinine-free  diet  throughout)  the  daily  excretion  at  Utrecht  was 
1*839  grams  ;  on  Monte  Rosa  it  was  1*903  and  1*965.  In  the  other 
author  the  rise  was  even  less.  W.  D.  H. 

Proteic  Acids  in  Urine  in  Health  and  Disease.  Witold 
Gawinski  (Zeitsch.  physiol.  Cfiem.,  1909,  58,  454—468;  BtUl.  Acad. 
Set.  Cracow,  1908,  851 — 853). — A  method  for  the  estimation  of 
Bondzyi^ski's  proteic  acids  in  urine  is  described  in  detail ;  it  depends  on 
the  complete  insolubility  of  the  barium  salts  in  absolute  alcohol. 

The  effect  of  diet  is  negligible ;  in  milk,  meat,  and  mixed  diet,  the 
amount  of  proteic  acid  nitrogen  varies  from  4*5  to  6*8%  of  the  total 
nitrogen.  In  typhoid  fever,  this  figure  rises  to  9 — 14,  falling  off  in  the 
second  week  of  the  disease  and  still  more  so  in  the  third  week.  It  is 
also  increased  in  cases  of  jaundice.  Estimations  are  also  given  of  the 
various  forms  in  which  sulphur  is  excreted  under  these  conditions. 

W.  D.  H. 

The  Relative  Importance  of  Inorganic  Cations,  especially 
those  of  Sodium  and  Calcium  in  the  Causation  of  Gout  and 
the  Production  of  Gouty  Deposits.  William  G.  Little  {Bio.- 
Chem.  J.,  1909,  4,  30—37). — It  was  found  that  the  following  is  the 
order  of  the  solubility  of  the  acid  urates  of  various  metals:  potassium, 
most  soluble,  then  sodium,  magnesium,  and  calcium  urates.  One  part 
of  acid  calcium  urate  dissolves  in  4760  parts  of  cold  water,  whereas 
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one  part  of  the  corresponding  sodium  salt  dissolves  in  1030.  In  the 
presence  of  sodium  chloride,  however,  the  conditions  are  quite  different, 
and  3420  parts  of  05%  sodium  chloride  solution  will  dissolve  one  part 
of  calcium  urate,  whereas  sodium  urate  requires  44,400  parts  of  the 
same  solution.  The  addition  of  small  quantities  of  calcium  salts  to 
pure  water  also  diminished  the  solvent  capacity  for  sodium  urate.  The 
significance  of  these  facts  in  reference  to  gouty  attacks  and  the 
formation  of  gouty  tophi  is  discussed.  S.  B.  S. 

Chloride  Metabolism  in  Typhoid  Fever.  Schwenkenbkcher 
and  Inagaki  {Arch.  exp.  Path.  Fharm.,  1909,  60,  166— 184).— If  10 
to  20  grams  of  sodium  chloride  are  given  to  typhoid  patients,  a  large 
fraction  of  the  chlorine  is  retained.  This  is  attributed  to  various 
circiim stances,  such  as  enfeebled  circulation  and  kidney  function,  and 
degenerative  processes  in  the  tissues. 

On  the  other  hand,  many  healthy  people,  taking  the  same  sort  of 
diet  as  typhoid  patients  take,  show  also  a  slow  excretion  of  chlorides, 
and  certain  typhoid  patients  do  not  exhibit  it  at  all.  W.  D.  H. 

Antagonism  between  Trisodium  Citrate  and  Calcium  in 
their  Action  on  the  Heart  and  its  Inhibitor  Nerve  Supply. 
H.  BusQUET  and  V.  Pachon  {Compt.  rend.,  1909,  148,  575 — 578). — 
There  is  a  chemical  antagonism  between  trisodium  citrate  and  calcium 
chloride  in  their  action  on  the  heart  and  on  the  vagus  nerve.  The 
beating  of  the  frog's  heart  is  stopped  by  perfusion  in  situ  with  0*6% 
sodium  chloride  solution  containing  0' 12%  sodium  citrate  and  0'005% 
calcium  chloride,  b\it  is  started  again  when  the  heart  is  supplied  with 
a  solution  containing  three  times  as  much  calcium  chloride.  Similarly, 
the  inhibitor  effect  of  vagus  stimulation  is  abolished  by  perfusing  the 
heart  with  saline  solution  containing  0*05%  sodium  citrate  and  0'005% 
calcium  chloride,  but  is  re-established  by  a  saline  solution  containing 
the  same  amount  of  citrate,  but  twice  as  much  calcium.  G.  B. 

The  Behaviour  of  Salol  and  Distearyl  Salicylyl  Glyceride  in 
the  Organism.  Stanislaus  Bondzynski  and  Vincenty  Humnicki 
{Bull.  Acad.  Sci.  Cracow,  1908,  841 — 851). — The  rate  of  elimination 
of  salicylic  acid  and  phenol  in  the  urine  was  determined  after  the 
ingestion  of  salicylic  acid,  salol,  and  distearyl  salicylyl  glyceride,  the 
last-named  substance  being  prepared  by  the  action  of  silver  stearate 
on  dichlorohydrin  salicylate.  It  is  a  product  of  fat-like  nature, 
m.  p.  46 — 49°.  Unlike  trisalicylyl  glyceride,  it  is  completely  resorbed 
after  ingestion.  It  is  found  that  salicylic  acid  is  eliminated  somewhat 
later  after  the  ingestion  of  salol  and  the  glyceride  than  it  is  after 
salicylic  acid.  The  phenol  is,  however,  eliminated  much  sooner  (after 
salol  ingestion)  than  the  salicylic  acid. 

Salicylic  acid  is  estimated  in  the  urine  by  boiling  first  with  hydro- 
chloric acid,  evaporating  to  dryness  the  solution  after  making  alkaline 
with  sodium  hydroxide,  and  then  extracting  the  residue  with 
alcohol.  After  evaporation  of  the  alcohol  from  this  extract,  the 
residue  is  dissolved  in  water,  the  solution  thus  obtained  acidified,  and 
the   salicylic   acid    extracted    therefrom    by   ether.     This   extract   is 
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dissolved  in  alcohol,  and  barium  hydroxide  in  concentrated  aqueous 
solution  added.  The  salicylic  acid  is  thereby  precipitated  quantita- 
tively as  barium  salt,  from  which  it  is  recovered  by  dissolving  the  salt 
in  acid  and  extracting  the  solution  thus  obtained  with  ether. 

Phenol  was  estimated  as  the  tribromo-compound.  The  author  gives 
the  details  of  the  method  for  separating  it  from  palicylic  acid,  which 
depends  cliicsfly  on  the  greater  volatility  of  the  former  in  steam. 

8.  B.  S. 

Physiological  Action  of  the  Alkaloids  of  the  Papa- 
paveraceae.  Worth  Hale  {Amer.  J.  Physiol.,  1909,  23,  389—405, 
406 — 411). — Twelve  alkaloids  were  investigated,  and  all  in  various 
strengths  depress  the  frog's  heart  after  previous  stimulation.  They 
are  iirrnnged  in  order  of  activity,  and  morphine  is  the  leaf-t  active  in 
this  direction. 

The  whole  series  act  also  as  depressants  of  motor  nerve  endings ; 
here  narceine  is  the  least  active,  morphine  coming  next.     W.  D.  H. 

Physiological  Actions  of  /-,  d-,  and  rf/  Suprarenine  (Adreiv 
aline).  II.  Emil  Ahdkkiialden  and  Frieduich  Thies  {Zeilsch. 
physioL  Chem.,  1909,  59,  22—28.  Compare  this  vol.,  ii,  159). — 
<i-8uprarenine  causes  little  or  no  dilatation  of  the  frog's  pupil,  or 
glycosuria,  in  doses  in  which  ^6uprarenine  produces  both  these  effects  ; 
d/suprarenine  produces  these  effects  in  degree  corresponding  to  the 
amount  of  ^suprarenine  it  contains.  W.  D.  H. 

Acid  Poisoning.  III.  Hans  Eppinger  and  Fritz  Tedisko 
{Biocfiem.  Zeitsch.,  1909,  16,  207—216.  Compare  Abstr.,  1907,  ii, 
86). — The  experiments  recorded  confirm  previous  results ;  the 
susceptibility  to  the  toxic  action  of  acids  is  not  a  fundamental 
distinction  between  carnivorous  and  herbivorous  animals,  for  if  a  dog 
receives  no  protein  food  it  is  easily  poisoned  by  acid,  and  the  sheep 
becomes  resistant  to  acid  when  it  takes  protein  freely.         W.  D.  H. 

The  Injury  to  Health  Caused  by  Long-continued  Ingestion 
of  Sodium  Sulphite  in  Small  Doses.  Karl  B.  Lkhmann  and  Adolf 
Treutlein  {Arch.  Hygiene,  1909,  68,  303 — 318). — The  authors  failed 
to  corroborate  Kionka's  statement  that  long-continued  ingestion  of 
sulphite  of  animals  causes  small  haemorrhages  throughout  the  body, 
although  in  some  cases  the  feeding  with  food  containing  the  sulphite 
was  continued  for  two  hundred  days.  The  doses  chosen  were  of  such 
magnitude  as  to  be  comparable  with  the  quantity  that  could  be 
ingested  by  the  human  subject  living  on  foods  preserved  with  the 
maximum  quantity  of  sulphite.  S.  B.  S. 

Hygienic  Studies  on  Nickel.  Karl  B.  Lehmann  {Arch.  Hygiene, 
1909,68,421 — 465). — The  amounts  of  nickel  which  could  be  dissolved 
by  cooking  various  classes  of  food-stutFs  in  nickel  utensils  were  deter- 
mined, and  it  was  found  that  if  the  whole  of  the  food  were  cooked  in 
such  vessels,  the  total  amount  of  metal  that  a  man  could  ingest 
amounted  to  2  mg.  per  kilo,  of  body-weight.     Cats  or_dogs  which  had 
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taken  quantities  of  nickel  amounting  to  from  6  to  10  mg.  per  kilo, 
for  one  hundred  to  two  hundred  days  remained  normal  in  life,  and 
showed  no  abnormal  post-mortem  appearances,  although  in  two  cases 
large  amounts  of  the  metal  were  stored  up  in  the  tissues.  The  con- 
clusion is  drawn  that  there  is  no  danger  of  toxic  effects  from  the  use 
of  nickel  utensils.  S.  B.  S. 

Chemical  and  Toxicological  Studies  on  Tobacco,  Tobacco- 
smoke,  and  Smoking.  Karl  B.  Lehmann  [with  Joseph  Biederbeck, 
LuDWiG  Bitter,  Alban  Heimannsberg,  Krepelka,  Jakob  Kuhles, 
H.  K.  Lang,  S.  Noda,  Franz  Schmidt,  T,  Tani,  Harry  Warburg,  and 
Adolf  Weger]  {Arch.  Hygiene,  1909,  68,  319— 420).— The  investiga- 
tions were  directed  towards  the  quantitative  determination  of  the 
constituents  of  smoke,  which  were  collected  by  means  of  specially 
devised  apparatus.  The  smoke  was  divided  into  two  portions,  namely, 
a  by  stream  coming  from  the  lighted  end  of  the  cigar  or  object 
smoked,  and  the  main-stream,  corresponding  to  the  mouth  end.  The 
principal  products  quantitatively  determined  were  nicotine,  pyridine, 
and  ammonia.  Pyridine  was  separated  from  the  other  bases  by  steam- 
distilling  in  the  presence  of  acetic  acid,  under  which  conditions  it  alone 
is  volatile.  Nicotine  was  estimated  by  the  bismuth  potassium  iodide 
method  of  Keller.  The  amounts  of  the  various  products  that  are 
obtainable  in  the  smoke  from  various  kinds  of  tobacco  smoked  in 
varying  ways  were  also  determined  ;  also  the  amounts  of  the  bases 
that  are  absorbed  in  the  mouth  under  varying  conditions.  The  latter 
factors  were  determined  either  by  estimating  the  bases  obtained  in  the 
washings,  when  the  smoker  rinses  the  mouth  after  each  whiff,  or  by 
estimating  the  bases  in  the  smoke,  when  after  each  puff  he  exhales 
into  a  gas-holder,  and  comparing  the  amounts  with  the  total  obtain- 
able from  smoke  of  the  same  materials  when  smoked  in  the  apparatus. 
Investigations  were  also  made  of  the  oily  matters,  carbon  monoxide 
and  hydrogen  cyanide.  The  only  product  obtained  which  would  account 
for  toxic  symptoms  was  nicotine.  The  difference  between  "  strong  " 
and  "  mild  "  tobacco  was  found  to  depend,  not  on  the  actual  amount  of 
nicotine  contained  therein,  but  rather  on  the  quantity  that  was 
absorbed  in  the  mouth  during  the  process  of  smoking,  which  varies 
considerably  with  the  different  kinds  of  tobacco.  S.  B.  S. 
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The  Part  Played  by  Bacteria  in  the  Formation  of  Fusel 
Oil.  Hans  Pringsheim  {Biochem.  Zeilsch.,  1909,  16,  243—245. 
Compare  Abstr.,  1908,  ii,  316).  Kabuteau  {Gompt.  rend.,  1878,  87,  500) 
has  noticed  previously  the  presence  of  n-butyl  and  wopropyl  alcohols 
in  a  fusel  oil  obtained  from  potatoes.  Tlie  author  considers  that 
these  ^re  formed  from  the  fermenting  material  by  means  of  bacteria. 

J.  J.  S. 
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Sterilisation  of  Milk  by  Ultra-violet  Rays,  Victor  Henbi 
and  G.  Stodel  {Compt.  rend.,  1909,  148,  582— 583).— Milk  infected 
with  various  bacterial  cultures  and  the  ordinary  milk  of  commerce 
can  be  readily  sterilised  without  appreciable  rise  of  temperature  by 
exposure  to  the  ultra-violet  rays  of  a  quartz  mercury  lamp.       G.  B. 

The  Action  of  Bacteria  on  Azo-colouring  Matters.  Karl 
Fk^gonneau  {Centr.  Bakt.  Par.,  1909,  i,  49,  276). — Certain  acid- 
producing  organisms,  including  Proteus  vulgaris,  P.  mirabilis.  Bacillus 
subtilis,  B.  coli  communis,  etc.,  were  grown  in  media  coloured  with 
methyl-orange,  but  no  pink  coloration  appeared.  It  is  therefore  clear 
that  the  methyl-orange  has  been  decomposed,  and  the  author  suggests 
that  reduction  to  sulphanilic  acid  and  a8-dimothyl-;>-plienylenediamiue 
may  have  taken  place,  without,  however  adducing  any  experimental 
evidence  of  the  reaction.  The  change  is  examined  to  a  certain  extent 
from  the  purely  bacteriological  side.  K  J.  li. 

Azotobacter  Chrooooccum  Beij.  Sbverin  Krzemieniewski 
{Bull.  Acad.  Sci.  Cracow,  1908,  929— 1051).— Pure  cultures  of 
Azotobacter  chrooooccum  fix  only  very  small  amounts  of  nitrogen  in 
ordinary  non-nitrogenous  nutritive  media.  A  marked  increase  in 
nitrogen  fixation  is  obtained  by  addition  of  free  humic  acid  (from 
soil)  or  potassium,  sodium,  or  calcium  humate,  the  increase  varying 
according  to  the  soil  from  which  the  humus  is  obtained.  Artificial 
non-nitrogenous  humus  from  sugar  and  soil  humus  which  has  been 
boiled  with  hydrochloric  acid  have  very  little  effect  on  nitrogen 
fixation  by  Azotobacter. 

In  presence  of  dextro.se,  Azotobacter  can  fix  as  much  as  17  mg.  of 
nitrogen  per  gram.  The  utilisation  of  carbonaceous  nutrients  varies 
with  the  amount  present,  and  both  an  excess  and  a  deficiency  below 
the  optimum  amount  result  in  a  diminished  fixation  of  nitrogen  in 
I'elation  to  the  amount  of  carbon  consumed. 

No  acids,  alcohol  or  hydrogen  was  fouad  to  be  produced  by 
Azotobacter.  The  relation  of  oxygen  consumed  to  carbon  dioxide 
produced  is  approximately  1,  or  a  little  higher  when  dextrose  is 
employed,  and  a  little  lower  with  mannitol. 

The  optimum  temperature  for  Azotobacter  is  about  28°.  At  33°  its 
development  is  greatly  retarded,  whilst  at  temperatures  below  28°  the 
utilisation  of  dextrose  is  less  economical  in  relation  to  the  amount  of 
nitrogen  fixed.     At  9°  development  is  stopped  altogether. 

Fixation  of  nitrogen  by  Azotobacter  is  not  influenced  by  Radiobacter 
and  other  bacteria.  N.  H.  J.  M. 

The  Production  of  Indole  by  Bacillus  coli  communis. 
W.  C.  DE  Graaff  {Centr.  Bakt.  Par.,  1909,  i,  49,  175).— Several 
varieties  of  Bacillus  coli  organisms  were  propagated  on  glycerol-agar 
and  then  inoculated  into  peptone  water ;  they  were  kept  under  definite 
conditions,  and  the  amount  of  indole  they  produced  was  determined  by 
Herter  and  Foster's  method.  It  was  found  that  one  and  the  same 
variety  always  gives  rise  to  the  same  amount  of  indole  under  the  same 
conditions.     The  formation  of   indole  reaches  a  maximum  in  three 
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weeks;  in  doubtful  cases  the  experiment  should  therefore  be  continued 
for  this  full  period.  Different  varieties  of  the  coli  organism  generally 
produce  dissimilar  amounts  of  indole.  The  quantity  produced  does  not 
depend  on  the  virulence  of  the  organism ;  thus,  of  the  organisms 
investigated,  two  were  very  virulent  {K  and  St-^),  yet  the  latter  yielded 
only  a  small  amount  of  indole.  Alkalinity  of  the  medium  and 
absence  of  air  diminish  the  production  of  indole,  whilst  dextrose 
stops  it  altogether.  Peptone  is  necessary ;  from  bouillon  alone  no 
indole  is  formed.  E.  J.  R. 

The  Coli-aerogenes  Group  of  Organisms.  Robert  Buret  and 
M.  DiJGGELi  {Centr.  Bakt.  Par.,  1909,  i,  49,  145).— The  authors  have 
studied  sixty-five  organisms  of  the  coli-aerogenes  group  with  particular 
reference  to  methods  of  classification.  They  devised  a  simple  method 
of  estimating  the  volume  of  gas  evolved  during  fermentation  which 
can  be  applied  to  a  large  number  of  samples,  and  will,  they  consider, 
prove  a  useful  addition  to  the  technique  of  a  bacteriological  laboratory. 
Briefly,  the  method  is  to  cultivate  the  organism  on  an  agar  medium  in 
a  thick-walled,  inverted,  and  graduated  test-tube,  and  arrange  the 
conditions  so  that  the  gas  evolved  shall  force  the  medium  down  the 
tube  and  thus  allow  a  direct  reading  of  its  volume.  A  simple  device 
for  estimating  the  amount  of  carbon  dioxide  in  the  gas  is  also 
described. 

Applying  this  method  to  a  number  of  organisms,  they  find  it 
enables  them  to  discriminate  fairly  sharply  between  different  types. 
The  quantity  of  gas  evolved  under  definite  conditions,  and  the 
proportion  of  carbon  dioxide  present,  form  characteristic  tests  for  the 
various  organisms.  By  varying  the  carbohydrates,  it  is  possible  to 
observe  other  differences.  In  ithis  way  they  succeeded  in  dividing  up 
their  organisms  into  a  number  of  sub-groups  containing  similar 
members,  but  varying  according  to  their  origin.  These  sub-groups  are 
discussed  from  the  standpoint  of  mutation.  E.  J.  R. 

Influence  of  Ethyl  Alcohol  on  Yeast  Fermentation.  Martin 
KocHMANN  (Bioc/tem.  Zeitsch.,  1909,  16,  391— 398).— The  effect  of 
alcohol  on  the  fermentation  of  dextrose  by  brewery  yeast  has  been 
studied  with  the  help  of  the  Schulz  automatic  recording  apparatus. 
The  addition  of  large  quantities  has  an  adverse  effect ;  f^maller 
quantities  have  an  accelerating  influence,  the  optimum  being  at 
concentrations  of  1  in  300  to  500.  Under  the>*e  conditions,  the 
initial  fermentation  is  accelerated,  and  slightly  more  gas  is  produced 
in  a  given  time.  The  accelerating  influence  of  alcohol  is  regarded  as 
quickening  the  production  of  ferment  and  not  to  any  influence  on  the 
zymase.  E.  F.  A. 

Calcium  and  Magnesium  in  Plant  Seeds.  Richard  Will- 
STATTER  (Zeitsch.  physiol.  Chem.,  1909,  58,  438 — 439). — In  the  seeds 
of  cereals  (wheat,  rye,  maize,  etc.),  the  amount  of  magnesium  which 
the  plant  requires  for  the  formation  of  chlorophyll  is  more  abundant 
than  that  of  calcium.  The  results  are  stated  quantitatively  in  a 
table.  W.  D.  H. 
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Presence  of  Amylase  in  Old  Seeds.  Bbocq-Rousseu  and 
Edmond  Gain  {Compt.  rend.,  1909,  148,  359— 361).— Corn  which 
had  been  preserved  for  fifty  years  in  a  glass  bottle  had  lost  its 
germinating  power,  but  still  contained  a  ferment  capable  of  hydro- 
lysing  starch.  G.  B. 

Plant  Ferments.  W.  W.  Bialosuknia  {Zeitsch.  phyniol.  Chem., 
1909,  68,  487 — 490). — An  investigation  of  many  seeds  shows  that 
ferments  capable  of  acting  on  animal  protein  are  absent,  although 
those  acting  on  vegetable  protein  are  present.  The  extract  in  most 
cases  curdles  milk.  Oxydases  are  often  present,  but  the  results  in 
different  seeds  present  great  variations.  In  relation  to  diastatic 
ferments,  the  rapidity  of  action  and  the  kind  of  sugar  formed  vary. 

W.  T)    K 

The  Nature  of  Cyanogen  Compounds  in  Kirschwasser. 
Xavier  Kocvues  and  L.  Lkvy  {Compt.  rend.,  1909,  148,  494—496  *).— 
When  this  spirit  is  two  to  three  years  old,  it  does  not  behave  on  distil- 
lation like  a  freshly-prepared  or  old  solution  of  hydrogen  cyanide  in 
60%  alcohol ;  the  hydrogen  cyanide  is  only  partly  in  the  free  state, 
and  a  portion  of  it  has  become  combined  with  fatty  substances  of  high 
molecular  weight.  CJ.  H, 

The  Amount  of  Chlorine  in  Leaves.  Albert  J.  J.  Vande- 
VKLDE  {JJull.  ^oc.  chim.  Belg.,  1909,  23,  84— 88).— A  number  of 
analyses  are  given,  showing  the  percentage  of  chlorine  in  the 
dry  matter  of  leaves  gathered  in  May,  July,  and  September.  The 
percentage  was  found  to  increase  regularly  in  Tiliti,  Syringa,  Ligustruin, 
^Hsculus,  Sorbtts,  Vitis,  Ampelopsis,  from  about  0*3  to  about  1%.  It 
fell  to  a  minimum  in  July  and  rose  to  a  maximum  in  September 
in  Sambucus,  Cori/lus,  and  ^alix  (about  0-3  to  06%).  There  was 
a  minimum  in  May  and  maximum  in  July  in  Fagus,  Pruntis,  Ribes, 
and  Jiubus,  but  irregularities  showed  themselves  in  this  group.  In 
Carpinus,  and  occasionally  in  Ribes,  the  chlorine  rose  to  a  maximum 
in  July  and  a  minimum  in  September.  The  percentage  decreased 
regularly  from  May  to  September  in  Quercus,  I'yrus,  Aucuba,  Ilea; 
Rhododendron,  and  lledera  (about  0"3  to  0"1%).  It  was  a  maximum  in 
May  and  minimum  in  July  in  Ravia,  Castanea,  Acer,  Symphoricarpvs, 
Beiidus,  and  Deutzia.  In  certain  other  cases  the  fluctuations  were 
irregular,  including  Populus,  Ulmus,  Fagus,  Rrunus,  Ribes,  Rtd>us,  but 
the  causes  of  the  fluctuations  were  not  determined.  E.  J.  R. 

The  First  Stages  in  the  Development  of  Perennial  Plants 
Compared  with  those  of  Annuals.  Gustave  Andre  {Compt. 
rend.,  1909,  148,  515—517.  Compare  this  vol.,  ii,  174).— The 
cotyledons  yield  to  a  perennial  seedling  about  the  same  proportion  of 
potassium  and  of  nitrogen  as  is  yielded  by  the  cotyledons  of  an  annual 
plant;  in  the  latter  case  the  transference  of  saline  constituents  from 
the  cotyledons  is  more  rapid,  but  not  more  complete.  G.  B. 

•  *  and  Ann.  Chim.  anal.,  1909,  14,  138—140. 
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The  Influence  of  Aluminium  Salts  on  Protoplasm.  M.  Fluri 
{Naturw.  Eundsch.,  1909,  23,  610 — 612). — Spirogyra  cells  in  the  light 
lose  their  starch  under  the  influence  of  aluminium  salts,  very  weak 
solutions  of  the  latter  sufficing  to  bring  about  this  result.  This  effect 
may  be  due  to  an  acceleration  of  the  diastatic  action  induced  by  the 
aluminium  salts,  but  is  more  probably  due  to  an  increase  in  the 
permeability  of  the  protoplasmic  membranes  brought  about  by  these 
salts.  Precipitated  albumin  had  a  greater  absorptive  capacity  than 
dissolved  albumin,  and  as  the  soluble  aluminium  salts  have  a  marked 
tendency  to  precipitate  albumins,  these  substances  are  in  this  way 
rendered  more  permeable.  G.  T.  M. 

The  Presence  of  Fluorine  in  Grapes.  F.  Leperre  {Bull.  Soc. 
chim.  Belg.,  1909,  23,  82 — 84). — These  experiments  were  undertaken 
in  connexion  with  the  analysis  of  wines ;  if  fluorine  does  not  occur  in 
grapes,  it  clearly  should  not  occur  in  pure  wines.  Dried  grapes  from 
Malaga  and  from  Asia  Minor  (sultanas)  were  incinerated,  and  5  grams 
of  the  ash  were  tested  for  fluorine.  In  most  cases  the  results  were 
wholly  negative ;  in  the  others  there  were  possible  indications  of 
a  slight  trace  of  fluorine.  When  fluorides  are  found  in  wine,  it 
is  clear  that  they  must  have  been  added.  E.  J.  R. 

Occurrence  of  Stachyose  and  a  Glucoside  Hydrolysable  by 
Bmulsin  in  the  Subterranean  Parts  of  Lamium  album.  L. 
PiAULT  (J.^Pharm.  Chim.,  1909,  [vi],  29,  236— 241).— An  alcoholic 
extract  of  the  subterranean  portions  of  Lamium  album  can  be  separated 
by  treatment  with  a  mixture  of  alcohol  and  ethyl  acetate  into  two 
parts.  The  insoluble  portion  contains  stachyose  (manneotetrose) 
(Tanret,  Abstr.,  1903,  i,  606)  and  the  soluble  part  a  glucoside,  which 
is  decomposed  by  emulsin,  yielding  a  dextrorotatory  reducing  sugar. 

T.  A.  H. 

Vegetable  Phosphatides.  III.  Ernst  Winterstein.  IV. 
Ernst  Winterstein,  and  K.  Smolenski.  V.  K.  Smolenski.  VI. 
Ernst  Winterstein  and  L.  Stegman  {Zeitsch.  physiol.  Chem.,  1909, 
S8,  500—505,  506—521,  522—526,  527—528.  Compare  Abstr., 
1908,  ii,  218). — This  series  of  papers  relates  to  a  number  of  vegetable 
phosphatides,  but  their  final  identification  is  not  yet  possible.  The  first 
paper  relates  to  one  prepared  from  the  seeds  of  Lupimis  albus.  It 
contains  phosphorus  3*6%,  and  nitrogen  0-9%,  and  yields  16%  of  sugar 
on  cleavage.  The  second  deals  with  phosphatides  from  wheat  meal ; 
one  of  these,  soluble  in  alcohol,  yields  ammonia,  choline,  and  other  nitro- 
genous substances,  some  of  which  are  basic ;  a  carbohydrate-phos- 
phatide  is  also  present.  The  third  paper  deals  with  some  points 
of  detail  in  relation  to  wheat  phosphatides,  and  the  fourth  with  a 
phosphatide  from  green  liecinus  plants,  which  yields  5*3%  of  phos- 
phorus, 6*7%  of  calcium  oxide,  and  no  sugar.  W.  D.  H. 

Maltases  of  Maize.  R.  Hueree  {Gompt.  rend.,  1909,  148, 
505 — 507.  Compare  this  vol.,  ii,  258). — Further  examples  of  maltases 
acting  at  high  and  at  low  tempei'ature  are  given.     These  differences 
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are  due  to  differences  in  the  medium ;  each  variety  of  maize  appears 
to  have  its  own  special  maltose.  G.  B. 

The  Fruit  of  Medeola  Virg^nica  and  Ampelopeis  Quinque- 
folia.  Lois  E.  roYNEEii  and  il.  Leroy  Duffin  \Chem.  News,  iy09, 
99,  99 — 100). — The  fruit  of  the  Indian  cucumber  {Medeola  Virginica) 
contjiins  laevulose.  The  hard  kernels  enclosed  in  the  fruits  yield 
nearly  10%  of  oil,  of  which  a  portion  is  volatile  and  the 
remainder  resembles  porpoise  oil  and  has  a  saponification  equivalent 
254-8. 

The  fruit  of  the  Virginia  creeper  {Ampdoptis  quinquefolia)  contains 
lajvulose,  tannin,  oxalic  acid,  and  11-27%  of  oil  (D  0-9503), 
which  on  standing  separates  into  two  portions,  of  which  the  lower 
solidities  on  cooling  and  then  has  m.  p.  0*8°. 

A  complete  analysis  of  the  ash  from  each  kind  of  fruit  is  given, 
showing  that  both  are  comparatively  rich  in  potassium.        T.  A.  II. 

An    Organic  iVegetable    Compound    of    Iron.     P.    Joskph 

Takboukiecii  and  P.  Sm.kt  (Compt.  rttid.,  1909,  148,  517— 519).— Of 
all  the  plants  hitherto  analysed,  Kumex  obttui/olirtg  is  richest  in  iron  ; 
the  dried  root  contains  0--t47 'o  Fe.  The  iron  is  in  a  state  of  organic 
combination  in  a  substance  containing  C,  H,  N,  P,  and  other  inorganic 
constituents  besides  iron.  This  substance  is  soluble  in  alcoholic 
hydrochloric  acid  ;  the  iron  is  only  partly  split  off  by  boiling  with 
1%  hydrochloric  acid.  With  acid  of  10%,  the  substance  is  decomposed 
with  formation  of  a  reducing  sugar.  The  substance  appears  to  be 
related  to  the  nucleones  of  Siegfried.  G.  B. 

The  Sugars  of  the  Tobacco  Plant.  Gaspare  Ampola  and 
Francesco  Scurti  {Ann.  B.  Staz.  chim.  agrar.  sper.  Jionia,  1907-8,  [ii],  2, 
312 — 316). — The  suspected  presence  of  sugars  in  normal  tobacco 
leaves  is  important  in  connexion  with  the  question  of  adulteration. 
The  inflorescence  and  seeds  are  found  to  contain  dextrose,  identified 
by  its  reactions  and  its  conversion  into  the  phenylhydrazone.  The 
sugar  present  in  the  leaves  is  gummy  and  uncrystallisable  (compare 
Mliller,  Abstr.,  1886,  904).  The  presence  of  allantoin  in  tobacco 
leaves  (Scurti,  Abstr.,  1907,  ii,  124),  together  with  dextrose,  makes  it 
probable  that  the  two  compounds  occur  in  the  form  of  a  readily 
hydrolysable  allantoin  glucoside.  C.  H.  D. 

Amount  of  Sugar  in  Beet  Manured  with  Nitrogen.  Hermann 
BuiEM  {Zeitsch.  Zuckerind.  Bohm.,  1909,  33,  391 — 394). — Experiments 
with  beet  grown  in  four  different  kinds  of  soils,  without  nitrogen  and 
with  60  kiiogi-ams  of  nitrogen  per  hectare  as  sodium  nitrate,  ammonium 
salt,  calcium  cyanamide,  and  calcium  nitrate.  The  average  amounts  of 
sugar  for  all  the  soils  only  varied  from^  17-1  (without  nitrogen)  to 
17-3%  (ammonium  salt). 

Further  experiments  with  the  different  soils,  in  which  the  effects  of 
sodium  nitrate  applied  all  at  once  or  in  two  portions  were  compared, 
showed  that  a  single  application  before  June  20  does  not  lower  the 
percentage  of  sugar.  N.  H.  J.  M. 
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Accumulation  of  Nitrogen  in  Relation  to  Soil  Conditions. 
Theodor  Remy  {Centr.  Bakt.  Far.,  1909,  ii,  22,  561—651).— 
Application  of  a  suitable  substance  as  source  of  energy  is  essential  in 
the  case  of  ordinary  arable  soil  to  obtain  a  marked  accumulation  of 
nitrogen.  Small  gains  of  nitrogen  may  occur  in  soils  not  too  deficient 
in  humus  and  calcium  carbonate.  The  presence  of  free  acids  prevents 
any  material  fixation  of  nitrogen.  Equivalent  amounts  of  lime  and 
magnesia  have  almost  exactly  the  same  effect  on  nitrogen  fixation, 
whilst  potassium  and  sodium  carbonates  are  less  favourable. 

No  definite  relation  between  the  percentage  of  nitrogen  in  soils  and 
fixation  of  nitrogen  could  be  established.  No  gain  of  nitrogen  could 
ever  be  detected  in  peaty  soils. 

An  experiment  on  nitrogen  fixation  in  large  quantities  of  soil  is 
described.  Three  lots  of  soil,  300  kilograms,  (1)  without  further 
treatment,  (2)  with  addition  of  calcium  carbonate,  and  (3)  with  calcium 
carbonate  and  2%  sucrose,  were  kept  in  layers  10  cm.  high  for  a  few 
weeks  at  a  temperature  of  22 — 25°.  Addition  of  calcium  carbonate 
alone  had  no  effect,  whilst  addition  of  calcium  carbonate  and  sucrose 
resulted  in  a  gain  of  141  mg.  of  nitrogen  per  kilogram.  Pot  experi- 
ments were  next  made  with  three  similar  lots  of  soil  each  with  four 
different  plants,  all  followed  by  mustard.  The  results  showed  that  the 
nitrogen  fixed  under  the  influence  of  sucrose  (the  amount  of  sucrose 
was  1%  in  this  experiment)  was  in  a  readily  available  form,  and  that 
the  yields  of  mustard  and  maize  grown  in  the  soil  were  twice  as  great 
as  in  the  other  soils,  whilst  the  difference  in  the  case  of  beet  was  still 
greater.  The  average  amounts  of  nitrogen  in  the  first  crops  from  the 
three  soils  and  the  amounts  in  the  second  crops  (mustard)  were  : 

Soil.  I.  II.  III. 

Nitrogen  in  1st  crop   0-225  0-217  0-463 

„         2nd   ,,      0-351  0-330  0-418 

N.  H.  J.  M. 


Assimilation  of  Potassium  from  Soils.  Gustav  Wimmer, 
Hermann  Wilfarth,  W.  Kruger,  Hermann  Roemer,  Gerharf 
Geisthofp,  O.  Rinqleben,  and  J.  Storck  {Chem.  Zentr.,  1909,  i, 
395—396;  from  Arb.  deut.  landw.  Ges.,  1908,  No.  143)— Pot 
experiments  with  various  plants  to  ascertain  the  laws  by  which 
potassium  is  taken  up  from  the  soil  and  also  whether  it  is  possible  to 
ascertain  by  pot  experiments  whether  and  to  what  extent  soils  are 
deficient  in  potassium. 

The  influence  of  soil  moisture  and  manuring  and  the  return  of 
potassium  to  the  soil  are  discussed  (in  the  original  paper),  and  also  the 
relation  of  lower  organisms  to  potassium  assimilation  and  the  effect  of 
nematodes.  N.  H.  J.  M. 

[Composition  of  Rainwater  collected  at  Garforth.]  R.  S. 
Seton  (A'e/).  Univ.  Leeds  and  Yorks.  Counc.  Ayric.  Education,  1908, 
No.  74,  17j. — Analyses  of  rain-water  collected  from  October,  1906,  to 
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September,    1907,   and    October,    1907,   to    September,    1908.     The 
following  results  were  obtained  : 

(1).   In  parts  per  million. 
Nitrogen 


1906—1907... 
1907—1908... 

Average  ... 


1906—1907... 
1907—1908... 

Average  ... 


Rainfall 
in 

inclies. 
26-44 
2916 

27-80 


As 
NH,. 
1-06 
0-773 

0-934 


As 

0-236 
0-481 

0-377 


Albuminoid.  01. 

—  3-66 
0-163         336 

—  8-60 


26-44 
29-10 

27-80 


6-42 
5  327 

5-873 


(2).  In  lbs.  per  acre. 

1-424  —         22  12 

3-816        1-128      23-17 

2-370  —         22  64 


SO,. 
11-94 
10-85 

11-67 

7210 
74-81 

73-45 


SO, 


2-71 


18-65 


Acidity 

as 
H2SO4. 

2-14 

4-34 

3-41 


12-95 
29-93 

21-44 


The  nitrogen  as  ammonia  amounted  to  71-2%,  and  aa  nitrate.s,  28-8%, 
of  the  total  (excluding  albuminoid  nitrogen).  N.  H.  J.  M. 
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New  Burette  A.ttachment  to  Store  Bottle,  von  Heygendgrff 
{/'harm.  Zeit.,  1909,  54,  159). — A  description  is  given  of  a  convenient 
arraugement  for  working  with  standard  solu- 
tions, whereby  the  burette  may  be  filled  directly 
from  the  stock  solution  with  a  minimum 
chance  of  evaporation  ;  the  apparatus  is,  more- 
over, not  easily  broken.  J,  is  a  stout  glass 
tube  carrying  the  feed  tube  to  the  burette ; 
the  side  tubes,  a  and  h,  may  be  closed  by  suit- 
able caps  when  the  apparatus  is  not  in  use. 

From  the  accompanying  sketch  it  should 
be  evident  that  suction  at  h  will  cause  filling 
of  the  burette ;  the  air  entering  at  a  should 
be  dried  by  attaching  a  drying  tube  to  this 
inlet.  J.  V.  E. 

Use  of  Pinchcock  Burettes  for  Titra- 
tions with  Iodine  and  Permanganate. 
LuciEN  L.  DE  KoNiNCK  and  Lejeune  {Bull. 
Soc.  chim.  Belg.,  1909,  23,  79— 82).— The 
authors  confirm  the  experiments  of  Lunge  show- 
ing the  rapid  action  of  iodine  on  rubber  tubing  ; 
pinchcock    burettes   should,   therefore,   not  be 

used  when  titrating  with  iodine.     Stopcock  burettes  may   be   safely 
greased  with  vaselin. 

Lunge's  experiments  agree  with  a  statement  made  by  de  Koninck 
VOL.  xcvi.  ii.  23 
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and  Dietz  in  1869  that  a  pinchcock  burette  may  be  used  for 
permanganate  titrations  if  the  rubber  is  not  kept  in  contact  with 
the  permanganate  for  any  length  of  time.  L.  de  K. 

The  Gasparini  Electrolytic  Process  for  the  Removal  of 
Organic  Matter  in  the  Detection  of  Poisons.  Mario  Miorandi 
{Gazzetta,  1909,  39,  i,  175 — 179). — In  Gasparini's  method  for  decom- 
posing organic  matter  (Abstr.,  1904,  ii,  785),  the  material  is  treated 
■with  nitric  acid  and  subjected  to  electrolysis.  The  destruction  is 
brought  about  by  oxygen  and  by  oxides  of  nitrogen.  The  process 
has  some  disadvantages,  and  it  is  found  that  by  the  use  of  carbon 
electrodes  instead  of  platinum,  and  of  ammonium  persulphate  in 
place  of  nitric  acid,  the  destruction  is  made  very  rapid  and  complete. 
Hydrogen  peroxide  gives  less  satisfactory  results.  C.  H.  D. 

Apparatus  Used  in  Rapid  Methods  of  Electroanalysis. 
Analysis  of  Brass.  T.  Slater  Price  and  T.  C.  Humphreys  {J.  Soc. 
Chem.  Ind.,  1909,  28,  117— 123).— After  describing  the  more 
important  forms  of  apparatus  with  rotating  anode,  cathode,  or 
electrolyte  which  have  been  employed  in  rapid  electroanalysis,  the 
authors  give  an  account  of  experiments  on  the  estimation  of  copper 
and  zinc  in  brass  by  a  constant  current  method.  The  apparatus  and 
method  of  working  have  been  described  previously  (compare  Price 
and  Judge,  Trans.  Faraday  Soc,  1906,  2,  85). 

From  the  results  of  a  series  of  experiments  at  3  volts  and  3  amperes 
with  rotating  cathode,  it  is  shown  that  copper  is  seldom  deposited 
quantitatively  when  nitric  acid  is  the  only  acid  present,  but  precipita- 
tion is  complete  when  sulphuric  acid  or  zinc  sulphate  is  added. 

In  estimating  the  copper  and  zinc  in  brass,  about  0'7  gram  of  the 
latter  is  dissolved  in  4  c.c.  of  concentrated  nitric  acid  and  a  little 
water  ;  the  solution  is  diluted  to  75 — 100  c.c.  One  c.c.  of  strong 
sulphuric  acid  is  added,  and  the  copper  deposited  at  3  volts  and 
3  amperes,  which  takes  about  twenty  to  thirty  minutes.  The 
solution  is  evaporated  nearly  to  dryness  to  drive  off  the  nitric  acid, 
diluted,  a  concentrated  solution  of  sodium  hydroxide  added  until  the 
zinc  begins  to  precipitate,  ammonia  is  added  to  redissolve  the 
precipitate,  the  solution  is  warmed,  any  ferric  hydroxide  is  filtered  off, 
glacial  acetic  acid  is  added  until  the  solution  is  just  acid,  and  the 
latter  electrolysed  at  4 — 4-5  volts  and  2  amperes.  The  zinc  is 
completely  deposited  in  about  twenty  minutes.  A  modification  of 
this  method,  which  avoids  the  lengthy  evaporation  to  get  rid  of  the 
nitric  acid,  is  also  described. 

In  order  to  obtain  satisfactory  results,  it  is  necessary  to  remove  the 
lead,  tin,  and  iron,  if  they  would  otherwise  be  present  as  precipitates 
suspended  in  the  electrolyte.  G.  S. 

Preparation  of  Standard  Hydrochloric  Acid.  George  A. 
HuLETT  and  W.  D.  Bonner  {J.  Amer.  Chem.  Soc,  1909,  31,  390—393). 
— Hydrochloric  acid,  D  1*10,  is  distilled  until  three-quarters  has  passed 
over.  The  residue  then  shows  a  constant  boiling  point  (108'54°  at 
763  mm.  pressure)  and  contains  exactly  22-242%  of  hydrogen  chloride 
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(I)    1*0962).      By  8uitiil)h»   dilutioi!,  tho   re<iiiisilc    .'•tjiiiilai.!    KohltioDS 
may  then  l)e  made.  1^.  DB  K. 

Estimation  of  Dissolved  Oxygen  in  Water.  Willem  P. 
J0HIH8KN  {Chem.  We^m  d,  1909,  6,  123—125.  Compare  Winkler, 
AbKtr.,  1889,  79;  Komyn,  Ab«tr.,  1894,  ti«  28,  and  1896,  ii,  579 ; 
Jorissen  and  Kiogor,  Abstr.,  1906,  ii,  490). — Experimental  data  are 
given  in  support  of  the  view  advanced  by  JoriflMQ  and  Ringer  that 
with  nea-water  Rorayn's  method  for  the  estimation  of  dissolved 
oxygen  yields  results  which  are  much  too  low.  A.  J.  W. 

EiStimation  of  Sulphur  in  Ck>als  and  Cokes.  M.  Holligu 
{Zeitach.  angew.  Chem.,  1909,  22,  436 — 439,  493— 497).— A  criticixm 
uf  the  various  methods  proposed  from  time  to  time.  For  the 
estimation  of  the  total  sulphur,  a  modification  of  Brunck's  method 
(combiuition  with  cobalt  oxide  and  sodium  carbonate  in  a  current  of 
oxygen,  Abstr.,  1905,  ii,  95)  is  recommended  as  being  the  only  trust- 
worthy method.  The  mass  instead  of  being  extracted  with  water  is 
dissolved  in  hydrochloric  acid  and  evaporated  to  render  the  silica 
insoluble.  To  the  dry  mass  is  added  the  contents  of  the  Peligot  tube, 
in  %vhich  any  volatilised  sulphur  has  been  absorbed,  this  previously 
having  been  neutralised  and  boiled  to  expel  the  excess  of  hydrogen 
peroxide.  A  little  hydrochloric  acid  is  now  added,  and  the  filtrate  is 
precipitated  with  barium  chloride  as  usual. 

For  the  estimation  of  the  volatile  sulphur,  Sauer's  method  is 
recommended  as  the  most  trustworthy.  The  prooees  consists  in  burn- 
ing  the  substance  in  a  current  of  oxygen  and  absorbing  the  products 
of  combustion  in  a  suitable  oxidising  medium.  The  author  has 
improved  the  process  by  filling  the  front  part  of  the  combustion  tube 
with  platinum  wire  cuttings,  which  are  then  heated  to  redness. 

L.  DK  K. 

Estimation  of  Sulphur  in  Urine.  Emh.  Abderhalden  and 
C'asimik  Funk  {Zeitach.  physiol.  Chem.,  1909,  59,  121.  Compare  this 
vol.,  ii,  263).— Reference  is  made  to  a  paper  by  Modrakowski  {Zeilsch. 
■physiol.  Chem.,  1903,  38,  362)  in  which  the  authors'  work  has  been 
largely  anticipated.  W.  D.  H. 

Volumetric  Estimation  of  Sulphurous  Acid  in  Wines  [and 
Pood  Products].  Chakles  Blauez  and  L.  Chellk  {Aim.  Fabrif., 
1909,  2,  76—79  ;  Bull.  Aasoc.  Chim.  sucr.  diet.,  1909,26,  690—693).— 
Two  hundred  and  fifty  c.c.  of  the  wine  and  2  c.c.  of  syrupy  phosphoric 
acid  afo  heated  in  a  water-bath  under  greatly  reduced  pressure,  and 
the  distillate,  which  contains  all  the  sulphur  dioxide,  is  collected  in  a 
receiver  containing  20  c.c.  of  A^-sodrum  hydroxide.  A  slight  excess  of 
dilute  hydrochloric  acid  is  added,  and  the  liquid  is  at  once  titrated 
with  N/  0  iodine,  using  starch  as  indicator.  If  desired,  the  sulphuric 
acid  formed  in  the  reaction  may  be  estimated  gravimetrically. 

L.  DE  K. 

Estimation  of  Sulphuric  Acid  as  Barium  Sulphate.  Julius 
F.  Sacber  {Chem.  Zeit.,  1909,33,  218 — 219). —  A  criticism  of  Ruppin's 
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paper  (this  vol.,  ii,  180).  Pure  barium  sulphate  precipitates  are 
obtained  by  working  with  highly  diluted  solutions,  about  0*1  gram  of 
the  sulphate  in  100  c.c.  of  liquid;  1%  of  hydrochloric  acid  is  added, 
and  the  solution  is  heated  to  boiling.  A  3%  solution  of  barium 
chloride  is  then  added  in  slight  excess  with  constant  stirring.  After 
twenty-four  hours,  the  precipitate  is  collected  and  treated  as  usual. 

L.  DE  K. 

Estimation  of  Sulphuric  Acid  in  the  Air  of  Accumulator 
Rooms.  Karl  Beck  {Arb.  Kais.  Gesund.  Amt.,  1909,  30,  77 — 80).— 
The  amount  of  acid  was  estimated  by  passing  about  100  litres  of  air 
in  the  course  of  ten  to  fifteen  minutes  through  a  definite  quantity  of 
iV/100  potassium  hydroxide  solution  contained  in  a  specially  constructed 
absorption  apparatus,  which  is  figured  in  the  paper,  and  titrating 
back  the  unneutralised  alkali  with  i\^/100  hydrochloric  acid,  using 
iodoeosin  as  indicator,  the  titration  liquid  being  covered  with  ether. 
The  quantities  of  acid  found  in  the  accumulator  rooms  varied  between 
9"3  and  45*3  mg.  of  33%  acid  per  cubic  metre  of  air.  S.  B.  S. 

Influence  of  Chlorides  on  the  Estimation  of  Nitrates  in 
Water.  Gustave  Perkier  and  L.  Farcy  {Bull.  Soc.  chim.,  1909,  [iv], 
5,  178 — 180). — It  is  pointed  out  that  in  the  colorimetric  process  for 
the  estimation  of  nitrates  in  water,  devised  by  Grandval  and  Lajoux, 
the   addition   of   the    sulphuric  acid  solution  of   phenol   to  the  dry 

residue  from  the  water  leads  to  the 
evolution  of  hydrogen  chloride  when  the 
water  under  examination  contains  chlo- 
rides. Comparative  trials  showed  that 
this  acid  decolorises  to  a  greater  or  less 
extent  the  colouring  matter  formed  and 
so  leads  to  low  results.  To  avoid  this 
diflaculty  it  is  suggested  that  the  standard 
solution  used  for  the  comparison  should 
be  prepared,  by  the  addition  of  sodium 
chloride,  so  as  to  contain  the  same  quantity 
of  chloride  as  the  water  under  examination. 

T.  A.  H. 


Apparatus  for  Gutzeit's  Test.  P.  B. 
Dallimore  {Pharm.  J.,  1909,  [iv],  28, 
324). — The  apparatus  depicted  consists  of 
a  water  condenser.  A,  on  which  is  fused 
the  double  jacket,  2>  and  G,  communicating 
with  each  other  by  the  holes,  b.  Lead 
acetate  solution  is  poured  through  c  and 
partly  fills  B  as  well  as  G. 

When  a  flask  containing  the  substance 
to  be  tested  is  attached  to  D,  water  is 
circulated  through  the  condenser,  A,  and 
the  gas  evolved,  passing  up  D,  bubbles  through  the  lead  acetate  solu- 
tion in  B  and  C,  and  finally  comes   in   contact   with    the   mercuric 
chloride  paper  fastened  on  to  the  outlet,  c.  J.  V.  E. 
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Detection  of  Phosphoric  and  Phosphorous  Acids  in  Organs. 
Richard  Ehueskkld  and  W.  Kulka  {Zeitseh.  phynoi.  Chtm.,  1909, 
60,  43 — 53). — An  aqueouH  extract  of  the  organ  is  evaporated  to 
dryness  on  a  water-bath  in  an  atmosphere  of  carbon  dioxide.  The 
residue  containing  the  bjpophosphite  is  moistened  with  a  few  drops  of 
hydrochloric  acid,  again  dried,  placed  in  a  porcelain  boat,  and  if;nited 
in  a  stream  of  hydrogen.  Phosphorus  trihydride  is  given  off  and 
imparts  the  characteristic  green  colour  to  the  flame  of  the  hydrogen. 

W.  D.  H. 

Detection  and  Estimation  of  Arsenic  in  Cemetery  Soil. 
Cabl  Mai  {/'hann.  ZejUr.h.,  1909,  60.  169— 170).— About  200—250 
grams  of  the  soil  are  mixed  with  sufficient  hydrochloric  acid,  D  1'125, 
to  form  a  thin  paste.  One  to  two  grams  of  potassium  chlorate,  and,  if 
necessary,  a  few  drops  of  ferric  chloride,  are  added,  and  after  twenty- 
four  Iiours  the  whole  is  heated  for  another  hour  on  the  water-bath. 
The  Holution  is  filtered,  and  the  residue  is  washed  with  water. 
The  filtrate  and  washings  are  then  precipitated  with  ammonia,  when 
the  iron  precipitate  will  carry  down  any  arsenic  present,  and  it  may, 
for  qualitative  purposes,  be  introduMd  at  once  into  the  Marsh 
apparatus. 

For  quantitative  purposes,  the  precipitate  is  dissolved  in  dilute 
sulphuric  acid  and  made  up  to  a  definite  volume.  An  aliquot  part 
is  then  treated  by  the  authors'  electrolytic  proceas  (Abstr.,  1905,  ii, 
284). 

When  testing  disinterred  corpses  in  an  advanced  state  of  decom- 
poi^ition  for  arsenic,  the  bones  should  be  examined,  as  these  rapidly 
absorb  arsenic.  Attention  is  also  called  to  the  occurrence  of  arsenic 
in  coflin  nails,  screws,  etc.  L.  db  K. 

Precipitation  of  Arsenic  by  Hydrogen  Sulphide.  Luc i en 
L.  DK  KoNiNGK  {Bull.  Soc,  chim.  Bdg.,  1909,  23,  88— 93).— In  order 
to  precipitate  arsenic  rapidly  and  completely  as  sulphide,  it  is  necessary 
to  reduce  the  arsenate  to  arsenite,  and  this  is  most  effectually  done  by 
warming  the  solution  with  hydrochloric  and  hydriodic  acids.  Instead 
of  liydriodic  acid,  a  solution  of  potassium  or,  preferably,  ammonium 
iodide  may  be  used.  The  hot  solution  is  then  treated  with  hydrogen 
sulphide. 

Sulphur  dioxide  cannot  be  recommended  as  a  suitable  reducing 
agent.  L.  de  K. 

Estimation  of  Boron.  Hippolytb  Copaux  and  G.  Boiteau  (Bull. 
Soc.  cJtim.,  1909,  [iv],  5,  217— 225).— Comparison  of  the  three 
methods  in  general  use  for  the  estimation  of  boric  acid,  namely, 
(1)- extraction  with  ether,  (2)  isolation  as  methyl  borate,  and 
(3)  titration  in  presence  of  glycerol,  shows  that  a  modified  form  of  the 
last-mentioned  gives  the  best  results.  The  first  method  gives 
approximate  results,  but  is  tedious,  since  at  least  three  extractions 
with  ether  have  to  be  made.  The  second  process  is  simple  and 
trustworthy  in  cases  where  it  is  applicable,  but  it  cannot  be  used  in 
presence  of  tungstates.  Where  it  is  used,  it  is  recommended  that  the 
methyl   borate  should  be  collected  in  a  known  volume  of   standard 
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alkali  and  the  boric  acid  determined  by  titration  in  presence  of 
glycerol.  The  third  process,  as  modified  by  the  authors,  is  essentially 
that  described  previously  (Abstr.,  1899,  ii,  181),  but  it  is  now  pointed 
out  that  the  presence  of  methyl  alcohol  does  not,  as  then  stated, 
interfere  with  the  end  reaction.  The  process  is  applicable  to  borides 
and  borotungstates,  and  exact  details  of  manipulation  required  in 
these  and  other  cases  are  given  in  the  original.  T.  A.  H. 

Use  of  Quartz  Combustion  Tubes,  especially  for  the  Direct 
Estimation  of  Carbon  in  Steel.  Bertram  Blount  and  Arthur 
Garfield  Levy  {Analyst,  1909,  34,  88 — 96). — Tubes  of  clear  silica 
were  found  to  be  well  suited  for  the  purpose  of  organic  combustions ; 
they  withstand  the  action  of  copper  oxide,  lead  chromate,  etc.,  very 
well,  but  at  temperatiires  above  900°  copper  oxide  rapidly  attacks  and 
destroys  quartz  tubes.  The  authors  have  also  used  quartz  tubes  in  the 
estimation  of  oxygen  in  copper  by  fusion  in  hydrogen.  The  tube  was 
heated  by  a  furnace  similar  to  that  described  by  Tucker  (Abstr.,  1907, 
ii,  842) ;  iridium-platinum  foil  was  wrapped  round  the  tube,  and 
a  current  of  200  volts  was  employed,  the  initial  resistance  being  not 
less  than  25  ohms,  which  was  lowered  gradually  to  about  7  ohms 
so  as  to  keep  the  current  constant  at  6  amperes.  For  the  estimation 
of  carbon  in  steel,  a  silica  tube  can  be  employed  ;  it  is  heated  by  an 
electric  furnace,  and  special  means  are  provided  for  supplying  the 
large  volume  of  oxygen  which  is  absorbed  as  soon  as  the  steel  begins 
to  burn.  The  current  of  oxygen  is  drawn  through  the  combustion 
tube  and  potash  bulbs,  and  its  rate  through  the  latter  regulated  by 
means  of  an  exhaust  pump ;  the  oxygen  is  supplied  to  the  other  end 
of  the  tube  through  a  Y-tube,  one  arm  of  which  connects  through 
a  trap  with  the  open  air.  At  the  commencement  of  the  operation, 
more  oxygen  is  supplied  than  can  be  drawn  off  by  the  pump,  and 
a  portion  consequently  escapes  into  the  air,  but  when  the  steel  com- 
mences to  burn,  this  escape  ceases,  and  air  itself  is  drawn  into  the  tube 
along  with  the  oxygen.  To  ensure  complete  combustion  of  the  carbon 
monoxide  evolved,  the  exit  end  of  the  combustion  tube  is  packed  with 
platinised  quartz,  and  a  supplementary  current  of  oxygen  is  passed  into 
the  tube  through  a  narrow  tube  which  enters  at  the  exit  end  of  the 
combustion  tube  and  reaches  through  the  platinised  quartz.  The  steel 
to  be  burnt  is  placed  in  a  boat  containing  a  layer  of  ignited  alumina, 
and  injury  to  the  combustion  tube  by  sparks  of  molten  oxide  is  pre- 
vented by  enclosing  the  boat  in  a  piece  of  iridium-platinum  foil  rolled 
into  the  form  of  a  tube.  A  piece  of  silver  foil,  placed  immediately 
before  the  boat,  protects  the  rubber  stopper  from  the  intense  radiation 
characteristic  of  quartz  tubes.  The  results  obtained  by  the  method 
differ  by  less  than  0*02%  from  those  given  by  the  solution  method, 
and  agree  well  with  each  other.  "W.  P.  S. 

Gravimetric  Estimation  of  Silver  as  Chromate.  Frank  A. 
GoocH  and  Rowland  S.  Bosworth  {Amer.  J.  Sci.,  1909,  27,  241 — 244; 
Zeitsch.  anorg.  Ghem.,  1909,  62,  69 — 73). — A  method  based  on  a  reversal 
of  the  process  for  the  estimation  of  chromic  acid  (Abstr.,  1908, 
ii,  737). 

Silver  may  be  precipitated  quantitatively  as  chromate  by  adding  a 
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Rolution  of  potafisium  chromate.  The  silver  chromate  is  collected  od  a 
Gooch  asbestos  filter,  and  washed  first  with  a  weak  solution  of  potassium 
chromate  and  then  with  water.  The  precipitate  is  then  dried  and 
weighed. 

A  precipitate  more  readily  collected  and  washed  may  be  obtained 
by  redissolving  the  silver  chromato  in  dilute  ammoni*  and  re- 
precipitating  by  prolonged  boiling.  Should  the  silver  solution  contain 
free  nitric  acid,  an  excess  of  potassium  chromate  should  be  added, 
more  than  suiiicient  to  react  on  the  acid.  I^  dk  K. 

Separation  of  the  Alkali  ElarthB.  Erich  Eblcr  {Zaitseh.  anal. 
Clusm.,  1909,  48,  175— 179).— The  filtrate  from  the  ammonium 
sulphide  group  is  evaporated  to  dryness  and  the  residue  is  heated  to 
expel  ammonium  salts.  The  residue  is  then  dissolved  in  water  and  a 
little  hydrochloric  acid,  and  precipitated  with  ammonia  and  ammonium 
carbonate ;  care  must  bo  taken  to  have  just  sufiicient  ammonium 
chloride  present  to  prevent  precipitation  of  magnesium. 

The  precipitate  is  dissolved  in  as  little  as  possible  dilute  hydro* 
chloric  acid,  and  the  barium  is  then  precipitated  as  chloride  by  adding 
10  vols,  of  strong  hydrochloric  acid.  The  precipitate  is  collected  on  a 
burdened  filter  and  washed  with  hydrochloric  acid.  The  filtrate  is 
uvaporated  to  dryness  and  the  residue  dissolved  in  water.  The 
htrontium  is  then  precipitated  with  very  dilute  (0*15%)  sulphuric  acid, 
and  the  calcium  is  separated  as  usual  with  ammonia  and  a  large  excess 
uf  ammonium  oxalate. 

The  filtrate  containing  the  magnesium  may  be  tested  for  that  metal 
by  placing  a  drop  on  an  object  glass  and  adding  a  minute  particle  of 
microcosmic  salt ;  the  triple  phosphate  which  soon  forms  may  then  be 
recognised  under  the  microscope.  If  desired,  the  whole  of  the 
magnesium  may  then  be  precipitated  as  usual.  L.  D£  K. 

Precipitation  of  Magnesium  as  Ammonium  Magnesium 
Arsenate.  Eecole  Rakfa  (Cac^aMa,  1909,  30,  i,  151 — 162.  Compare 
tliis  vol.,  ii,  183). — The  precipitation  of  magnesium  as  arsenate  has 
been  studied  by  a  similar  series  of  experiments  to  those  made  with  the 
})hosphate.  When  the  method  employed  is  similar  to  that  of  Neubauer 
for  the  phosphate  (Abstr.,  1896,  ii,  674),  the  results  are  too  high, 
owing  to  the  formation  of  the  salt,  Mg(NH^)^(As05).2,  which  yields  the 
nieta-arsenate,  ]Mg(A803)2,  on  ignition. 

It  is  impossible  to  avoid  some  reduction  of  the  precipitate  during 
ignition,  even  when  this  is  carried  out  in  a  current  of  oxygen.  The 
solubility  of  ammonium  magnesium  arsenate  is  also  considerable 
(compare  Fages  Virgili,  Abstr.,  1905,  ii,  652,  858),  even  when  dilute 
ammonia  is  used  for  washing.  Precipitation  as  arsenate  is  therefore 
less  iiccurate  as  a  means  of  estimating  magnesium  than  precipitation 
as  phosphate.  0.  H.  D. 

Rapid  Electro  analysis  with  Stationary  Electrodes.  John  T. 
Stoddard  (/.  Amer.  Chem.  ISoc,  1909,  31,  385— 390).— 7%«  Gauze 
Cathode. — The  ciithodes  are  cylinders  of  platinum  gauze  (52  mesh  to 
the   inch)    3    cm.    iu    diameter  and    3    cm.    long,    and    weigh    about 
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12  grams  each,  and  the  anodes  are  cylinders  of  platinum  foil  about 
0"8  cm.  in  diameter  and  2 '5  cm.  long,  and  are  placed  concentrically 
within  the  cathodes.  The  precipitations  are  carried  out  in  80  c.c. 
beakers  with  about  60  c.c.  of  solution.  The  wires  of  both  electrodes 
are  bent  at  an  angle  of  a  little  over  90°  so  as  to  rest  on  the  spout 
of  the  beaker  and  allow  a  watch-glass  cover  to  be  used.  When 
precipitation  is  complete,  the  solution,  without  interrupting  the 
current,  is  drawn  off  and  the  cathode  is  washed  with  water  by  the  aid 
of  a  siphon,  the  end  of  which  is  slipped  between  the  electrodes. 

By  the  use  of  a  powerful  current  satisfactory  results  were  obtained 
with  (a)  cadmium  nitrate  dissolved  in  solution  of  potassium  cyanide, 
(6)  copper  sulphate  with  7  to  8  drops  of  nitric  acid  at  60°,  (c)  nickel 
sulphate  with  1"5  grams  of  ammonium  sulphate  and  12 — 15  c.c.  of 
ammonia,  (d)  silver  nitrate  with  the  least  excess  of  potassium  cyanide 
at  nearly  boiling  heat,  and  (e)  zinc  sulphate  with  excess  of  sodium  hydr- 
oxide, or  an  insufficiency  of  the  same  and  addition  of  potassium  cyanide  ; 
the  solution  is  heated.  The  precipitations  are  complete  in  fifteen 
to  thirty  minutes. 

The  Mercury  Cathode. — A  40 — 50  c.c.  beaker  is  used  with  about 
40  grams  of  mercury,  and  an  anode  consisting  of  a  flat  spiral  of 
platinum  wire  placed  0"5 — 1  cm,  from  the  surface  of  the  mercury. 
The  electrode  wires  are  bent  as  in  the  case  of  the  precipitation  on 
gauze.  A  powerful  current  is  employed,  and  when  precipitation 
is  complete,  the  mercury  is  washed  by  the  aid  of  a  siphon  without 
interrupting  the  current.  It  is  then  finally  washed  with  alcohol  and 
ether,  and  dried  at  a  gentle  heat. 

Satisfactory  results  were  obtained  with  solutions  of  cadmium  and 
silver  nitrates  and  copper,  nickel,  and  zinc  sulphates ;  to  each  were  added 
5 — 6  drops  of  dilute  sulphuric  acid  (1  : 4),  except  in  the  case  of  silver, 
where  nitric  acid  was  used.  The  precipitations  were  complete  in  ten 
to  fifteen  minutes. 

The  strength  of  the  current  does  not  affect  the  character  of  the 
deposited  metal,  except  in  the  case  of  silver,  where  it  should  not  exceed 
1'5  ampere  when  a  gauze  cathode  is  employed,  L.  de  K. 

Volumetric  Estimation  of  Thallium.  "Wolf  J.  Muller  (Ohem. 
Zeit.,  1909,  33,  297 — 298). — The  oxidised  solution  in  which  the  excess 
of  permanganate  has  been  destroyed  by  boiling  is  diluted  to  500  c.c. 
and  mixed  with  a  definite  volume  (3 — 6  c.c.  in  excess)  of  standard 
thiosulphate,  25  c.c.  of  1%  solution  of  potassium  iodide  are  added,  and 
the  liquid  is  titrated  with  standard  iodine,  with  starch  as  indicator. 
The  end  point  is  shown  by  a  decoloration  of  the  previously  bright 
yellow-  or  orange-coloured  liquid ;  one  drop  of  thiosulphate  should 
cause  the  original  colour  to  reappear. 

One  c.c,  of  thiosulphate  =  0*09727  gram  of  thallium,  but  in  practice 
it  should  be  taken  as  0*09 800  so  as  to  obtain  accurate  results. 

L.  DE  K. 

Volumetric  Estimation  of  Copper  by  means  of  Potassium 
Iodide.  Franz  M.  Litterscheid  {Ckem.  Zeit,  1908,  33,  263—264). 
—The  solution,  which   should  contain  about  O'l   gram   of  copper  in 
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l  50  CO.,  is  made  alkaline   with    ammonia.     Should    fr^e    nitric   acid 

^  be  present,  the  neutralised   liquid  is    boiled   for  a  minute  and  then 

'  allowed  to  cool.     Eighteen  or  20  c.c.  of  A^/10  arseuious  acid  (prepared 

as  usual)  are  added,  and  then  acetic  acid  to  acid  reaction.  Grjstala 
of  potassium  iodide  are  now  added  one  by  one  until  the  characteristic 
cuprous  iodide  has  formed.  After  an  hour,  the  whole  is  made  up 
to  200  CO.,  and  when  settled,  the  solution  is  filtered.  One  hundred 
c.c.  of  the  filtrate  are  then  mixed  with  an  excess  of  sodium  hydrogen 
carbonate,  and  the  excess  of  arsenious  acid  is  titrated  with  A/ 10 
iodinn,  using  starch  as  indicator.  One  c.c.  of  3^/10  arsenious  acid  » 
000636  gram  of  copper.  L.  db  K. 

Titration  of  Copper  and  Chromium  and  of  Copper, 
Chromium,  and  Iron  in  Admixture.  Kva  Hibbbrt  {J.  Soc.  Ch«m. 
Ind.,  1909,  28,  190— 192).— Co;>;)«r  and  CAromium. —The  copper 
should  be  present  as  a  cupric  salt  and  the  chromium  as  a  chromate. 
The  joint  amount  is  found  by  titration  with  titanous  chloride,  the 
excess  of  which  is  in  turn  titrated  with  standard  solution  of  iron- 
alum.  The  copper  only  may  then  be  estimated  by  a  second  titration, 
after  reducing  the  chromate  by  means  of  sulphur  dioxide.  Or  the 
copper  may  be  removed  with  hydrogen  sulphide  and  the  chromium 
re-oxidised  with  hydrogen  peroxide  and  then  titrated  as  described. 

Copper,  Chromium,  and  Iron. — The  iron  should  be  present  as  a  ferric 
salt  and  the  chromium  as  a  chromate.  A  portion  of  the  solution  is 
titrated  for  the  joint  metals  with  titanous  chloride  until  it  turns 
green,  potassium  thiocyanate  is  then  added,  and  the  titration  con- 
tinued until  the  red  colour  has  disappeared.  A  second  portion  is  freed 
from  copper  by  means  of  hydrogen  sulphide,  and  the  filtrate  after 
being  re-oxidised  with  potassium  chlorate  and  hydrochloric  acid  is 
titrated  for  iron  only,  using  potassium  thiocyanate  as  indicator.  A 
third  portion  is  then  treated  with  sulphur  dioxide  to  reduce  the 
chromate,  and  the  solution  after  having  been  re-oxidised  with  potassium 
chlorate  and  hydrochloric  acid  is  titrated  for  joint  copper  and   iron. 

L.  DE  K. 

New  Method  of  Estimating  Cuprous  Oxide  in  Copper. 
GiULio  CoFFETTi  (Gazzetta,  1909,  39,  i,  137— 143).— The  method  is 
based  on  the  solubility  of  cuprous  oxide  in  ammonia  in  absence  of 
oxygen,  metallic  copper  being  insoluble  under  these  conditions.  The 
weighed  sample  is  introduced  into  an  apparatus  of  special  construction, 
and  a  current  of  hydrogen  is  passed  over  it,  ammonia  gas  being 
admitted  after  all  the  air  has  been  expelled.  Ammonium  hydroxide 
is  then  run  into  the  apparatus  through  a  tap  funnel,  the  gas  inlet 
tube  being  so  arranged  that  the  gas  bubbles  continuously  pass  through 
the  liquid.  When  the  solution  no  longer  increases  in  depth  of  colour, 
it  is  siphoned  off.  through ,a  plug  of  glass  wool,  the  residue  washed  with 
a  solution  of  ammonia  in  recently  boiled  water,  and  the  operation 
repeated.  The  united  filtrates  are  acidified,  and  the  copper  estimated 
electrolytically.  A  comparison  with  Hampe's  silver  nitrate  method 
shows  that  the  new  method  is  equally  accurate  and  much  more  rapid. 

C.  H.  D. 
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Method  for  the  Estimation  of  Mercury  in  Solutions  con- 
taining Iodides.  Henrik  Wegelius  and  Sulo  Kilpi  {Zeitsch. 
anwg.  Chem.,  1909,  61,  413 — 416). — In  the  estimation  of  mercury  in 
potassium  mercuric  iodide,  the  iodine  is  first  removed  from  the  solution 
by  addition  of  an  excess  of  moist  silver  chloride.  After  heating  until 
clear,  the  solution  is  filtered  and  acidified  with  hydrochloric  acid, 
and  the  mercury  precipitated  with  hydrogen  sulphide. 

A  reversible  colour  change  of  the  compound  Ag2Hgl4  at  50°  has 
been  observed  and  is  under  investigation.  C.  H.  D. 

Separation  of  Iron  from  the  Elements  of  Groups  IV  and 
V  and  Detection  of  the  Rare  Earths  in  Arable  Soils.  M. 
Emmanuel  Pozzi-Escot  {Bull.  Assoc,  chim.  sucr.  (list.,  1909,  26, 
694). — The  hydrochloric  acid  solution  of  the  substance  is  rendered 
alkaline  with  aqueous  sodium  hydroxide  or  ammonia  and  an  excess  of 
sodium  sulphide  or  ammonium  sulphide  is  added.  Acetic  acid  in  fair 
excess  is  then  added,  and  the  precipitate  is  collected  on  a  filter  and 
washed  with  a  2%  solution  of  sodium  sulphide  in  5%  acetic  acid.  It 
contains  any  iron  and  zinc,  whilst  the  filtrate  contains  any  aluminium, 
manganese,  uranium,  glucinum,  the  rare  earths,  and  the  earthy 
phosphates.  L.  de  K. 

New  Colour  Reaction  of  Ferrous  Salts  and  Some  of  its 
Applications.  A.  Richaud  and  Bidot  {J.  Pharm.  Chim.,  1909,  [vi], 
29,  230 — 234). — When  a  solution  of  sodium  phosphotungstate, 
acidified  by  hydrochloric  acid,  is  added  to  a  solution  of  a  ferrous  salt 
and  the  liquid  is  then  made  alkaline  with  sodium  hydroxide,  a  sky- 
blue  coloration  is  produced.  The  reaction  is  more  delicate  than  that 
with  potassium  ferricyauide,  and  may  be  employed  for  the  detection  of 
ferrous  iron  in  urine,  milk,  gastric  juice,  mineral  waters,  etc.  All 
the  samples  of  urine  examined  gave  the  colour  reaction,  but  it  could  not 
be  obtained  with  blood-serum,  so  that  the  test  may  possibly  prove 
useful  in  legal  cases.     No  coloration  is  produced  with  ferric  salts. 

T.  A.  H. 

Estimation  of  Ferrous  Oxide  in  Magnetite.  R.  B.  Gage 
{J.  Amer.  Chem.  Soc,  1909,  31,  381— 385).— 0-5  Gram  of  the  sample, 
which  need  not  be  reduced  to  an  impalpable  powder,  is  heated  in  a 
platinum  crucible  with  10  c.c.  of  hydrofluoric  acid  and  15  c.c.  of  dilute 
sulphuric  acid  (1:3)  in  a  current  of  carbon  dioxide.  To  prevent 
bumping,  a  few  coils  of  platinum  wire  are  introduced.  After  some  five 
minutes,  the  decomposition  is  complete  and  the  crucible  and  contents 
are  placed  in  a  beaker  containing  about  400 — 500  c.c.  of  recently 
boiled  water.  In  order  to  render  the  hydrofluoric  acid  harmless,  a 
solution  is  added,  made  by  dissolving  5  grams  of  calcium  carbonate  in 
50  c.c.  of  water  and  10  c.c.  of  85%  ortho-phosphoric  acid,  and  the 
liquid  is  then  at  once  titrated  for  ferrous  iron  with  permanganate. 
The  first  permanent  colour  is  taken  for  the  end-point.  L.  de  K. 

Examination  of  Mint-Nickel.  Willem  J.  van  Heteren  and 
H.  van  der  Waerden  (Chem.  Weekhlad,  1909,  6,  157 — 165).— A  rapid 
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electrolytic  method  for  the  estimation  of  nickel  in  the  Dutch  standard 
coinage  is  described.  The  alloy  contains  75%  of  copper  and  25%  of 
nickel.  It  was  found  that  the  presence  of  0*5  gram  of  ammonium 
nitrate  did  not  interfere  with  the  deposition  of  the  nickel,  but  that 
the  presence  of  larger  quantities  is  to  be  avoided.  Ten  grams  of  the 
alloy,  cut  up  as  finely  as  possible,  are  dissolved  in  a  mixture  of  15  c.c. 
of  nitric  acid  (\)  IS),  25  c.c.  of  sulphuric  acid  (D  1'8),  and  40  c.c.  of 
water.  The  solution  is  cooled,  diluted  with  water  to  1  litre,  and  two 
portions  of  100  c.c.  each  electrolysed  for  copper  at  80°  with  Winkler's 
wire  gauze  cathode.  The  completion  of  the  precipitation  of  the  copper  is 
determined  by  introducing  into  the  liquid  two  platinum  wire  electrodes 
coiinocted  to  an  accumulator,  the  absence  of  a  copper  deposit  on  the 
cathode  indicatiug  the  cnd-i)oint.  Without  interrupting  the  current, 
tho  cop{>or-covered  cathode  is  then  removed,  and  washed  with  a 
minimum  (juantity  of  water  during  the  process.  To  the  acid  nickel 
solution  are  added  50 — 60  c.c.  of  ammonium  hydroxide  (D.0'95) 
and  5  grains  of  ammonium  sulphate.  The  volume  of  the  resulting 
solution  should  be  about  200  c.c.  The  nickel  is  deposited  at  a 
temperature  near  the  b.  p.  of  the  solution,  the  end-point  being  deter- 
mined by  Tschugaeff's  reagent  (Abstr.,  1905,  ii,  613).  The  deposition 
of  tho  copi)er  reqiiires  twenty  to  thirty  minutes,  and  that  of  the  nickel 
twenty-five  to  forty  minutes.  The  whole  operation  can  be  completed 
in  an  hour  and  a-half,  and  the  lesults  are  almost  quantitative. 

A.  J.  W. 

Separation  of  Tin  and  Antimony.  LkRoy  W.  McCay  (J.  Amer. 
Chem.  Soc,  I'JOO,  31,  373 — 381). — The  process  is  briefly  as  follows: 
the  mixed  higher  sulphides  of  tin  and  antimony  are  redissolved  in 
5  c.c.  of  hydrochloric  acid,  and  when  the  hydrogen  sulphide  has  been 
expelled,  a  solution  of  tartaric  acid  is  added  and  the  filtrate  is 
neutralised  with  sodium  hydroxide.  Five  c.c.  of  48%  hydrofluoric  acid 
are  added,  and  then  an  excess  of  sodium  acetate.  The  whole  is  diluted 
to  about  300  c.c,  and  the  antimony  precipitated  with  hydrogen  sulphide; 
the  fluoride  present  prevents  the  precipitation  of  the  stannic  tin. 
The  antimony  precipitate  is  converted  as  usual  into  the  black 
anhydrous  sulphide. 

The  filtrate  is  evaporated  in  a  platinum  dish  on  the  water-bath  with 
addition  of  20  c.c.  of  sulphuric  acid  to  expel  the  fluorine,  and,  after 
dissolving  the  residue  in  water,  the  tin  is  precipitated  with  hydrogen 
sulphide  and  treated  in  the  usual  manner.  L.  de  K. 

Volumetric  Estimation  of  Titanium,  and  of  Titanium  in  the 
Presence  of  Iron.  Eva  Hidbert  {J.  Soc.  Chem.  Ind.,  1909,  28, 
189 — 190). — The  titanic  salt  dissolved  in  dilute  hydrochloric  acid  is 
introduced  into  a  flask  fitted  with  a  trebly-perforated  rubber  cork ; 
one  of  the  holes  is  fitted  with  a  Bunsen  valve,  through  which  a 
platinum  wire,  having  a  piece  of  zinc  attached  to  it,  is  passed,  and  the 
other  two  holes,  A  and  B,  are  temporarily  closed  with  glass  rods.  In 
this  way  the  zinc  is  suspended  in  the  liquid,  and  when  the  reduction 
has  lasted  for  about  twenty  minutes  and  the  solution  has  been  boiled, 
the  rod  is  removed  from  A  and  a  current  of  carbon  dioxide  is  passed  ; 
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the  rod  is  then  removed  also  from  B.  After  withdrawing  the  zinc 
out  of  the  liquid  by  means  of  the  wire  and  washing  it,  the  solution  is 
titrated  for  titanous  chloride  with  standardised  solution  of  methylene- 
blue,  the  point  of  the  burette  being  introduced  into  the  opening  B. 

As  ferrous  chloride  does  not  react  with  that  reagent,  the  method  is 
also  applicable  in  presence  of  iron.  An  aliquot  part  of  the  original 
solution  is  then  titrated  for  ferric  iron  with  standard  titanous  chloride. 

L.  DE  K. 

Estimation  of  Thorium  in  Monazite  Sand.  Otto  Hauser  and 
Fritz  Wirth  {Zeitsch.  angew.  Chem.,  1909,  22,  484— 487).— A 
modification  of  Borelli's  method  (ibid.,  21,  2275).  Fifteen  to  twenty 
grams  of  the  finely-powdered  sample  are  boiled  with  strong  sulphuric 
acid  for  several  hours,  and  the  bulk  of  the  acid  is  then  expelled 
by  heating.  When  cold,  the  residue  is  treated  with  a  litre  of 
4 — 5%  hydrochloric  acid.  After  removing  any  lead,  the  filtrate  is 
mixed  in  the  cold  with  an  excess  of  oxalic  acid,  and  after  the 
precipitate  has  settled,  it  is  collected  on  a  filter.  The  oxalates  are 
heated  with  nitric  acid  and  a  few  drops  of  weak  permanganate,  or  else 
ignited  and  dissolved  in  hydrochloric  acid,  and  the  thorium  is  then 
precipitated  by  boiling  with  sodium  thiosulphate,  which  operation  is 
repeated  in  order  to  get  a  perfectly  pure  precipitate.  L.  de  K. 

The  Opening-up  of  Minerals  Containing  Tantalum,  Niobium, 
and  Titanium.  William  B.  Giles  {Chem.  News,  1909,  99,  1 — 4, 
25 — 27). — The  powdered  mineral  is  mixed  with  two  and  a-quarter 
parts  of  potassium  carbonate  and  introduced  into  a  steel  crucible 
fitted  with  a  lid,  which  is  in  turn  placed  in  a  plumbago  crucible  also 
fitted  with  a  cover,  which  is  then  filled  up  partly  with  powdered  and 
partly  with  lumps  of  wood  charcoal.  After  placing  the  whole  in  a 
furnace  and  exposing  it  for  an  hour  to  a  most  intense  heat,  the  mass, 
owing  to  the  action  of  the  reducing  gases,  will  contain  the  heavier 
metals,  either  as  such  (tin,  copper)  or  else  as  lower  oxides  (iron, 
manganese),  whilst  the  tantalum  and  niobium  may  be  extracted  as 
soluble  potassium  compounds  with  water.  The  solution  is  then 
treated  as  usual  for  their  separation. 

The  insoluble  matter  contains  the  titanium  and  any  zirconium 
present  in  the  mineral,  but  in  accurate  analysis  it  should  also  be 
tested  again  for  tantalum  and  niobium.  L.  de  K. 

A  Reaction  of  Gold  Chloride.  Dauv^  {J.  Pharm.  Chim.,  1909, 
[vi],  29,  241). — When  a  piece  of  aluminium  foil  is  placed  in  a  solution 
of  auric  chloride  in  water,  colloidal  gold  is  formed  after  some  hours, 
and  the  liquid  presents  an  appearance  similar  to  that  obtained  by 
immersing  zinc  foil  in  a  solution  containing  auric  chloride,  ferric 
chloride,  and  arsenic  acid  (Carnot,  Abstr.,  1884,  115).  The  gold  is 
simply  replaced  by  the  aluminium,  no  colloidal  gold  being  formed  if 
aluminium  chloride  is  first  added  to  the  auric  chloride  solution. 

T.  A.  H. 

Messina  Oils.  Analysis  of  the  Oils  of  Lemon,  Orange,  and 
Bergamot.  Enrico  Bert]6  and  Romeo  (Chemist  and  Druggist,  1909, 
74,  81). — The  analyses  of  the  oils  of  lemon,  orange,  and  bergamot 


ANALYTICAL  CHEMISTHY.  353 

tabulated  in  this  paper  were  carried  out  under  the  auapices  of  the 
Messina  Chamber  of  Commerce.  The  citral  in  lemon  oil  was  estimated 
by  Komeo's  method,  which  consists  in  titrating  the  alkali  liberated  in 
contact  with  sodium  sulphite  in  presence  of  potassium  hydrogen 
sulphite.  The  sp.  gr.,  optical  rotation,  and  initial  boiling  point  of  the 
oils  were  ascertained,  and  the  properties  of  some  of  the  possible 
adulterants  are  also  given.  Of  these,  the  mo8t  difficult  to  detect  is 
Grecian  turpentine  from  Pinus  halepenait;  the  physical  constants  of 
this  oil  were  determined  in  detail :  D^^  0-8620— 0-8718  ;  [a]u  37°6' 
to  3y°4r>';  b.  p.  155°;  fixed  residue,  2-75%;  acid  value.  0-17%; 
solubility  in  80%  alcohol,  1  voL  in  13-7.  G.  T.  M. 

Sensitive .  New  Reactions  for  Detection  and  Identifica- 
tion of  Qlycerol.  (Jeokges  DENiofes  (Compt.  rend.,  1901),  148, 
570—572.  Compare  this  vol.,  ii,  272,  273). — The  colour  reactions 
previously  studied  in  connexion  with  dihydroxyacetone  furnish  a 
convenient  and  delicate  test  for  glycerol.  To  oxidise  glycerol  to 
dihydroxyacetone,  the  following  procetlure  is  adopted.  0*08 — O'l 
Gram  of  glycerol  is  placed  in  a  test-tube  with  10  c.c.  of  bromine  water 
freshly  prepared  by  dissolving  0*3  c.c.  of  bromine  (exactly  measured)  in 
100  c.c.  of  distilled  water.  The  mixture  is  heated  on  the  water-bath 
for  twenty  minutes  and  then  boiled  to  expel  bromine.  The  tests 
already  described  are  now  applied  to  portions  (0-4  c.c.)  of  this  solution. 

Other  reactions  suitable  for  the  detection  of  glycerol,  depending  on 
the  formation  of  glyc-eruf^uzone  and  the  osazone  of  methylglyoxal,  are 
described.  W.  O.  W. 

Estimation  of  Phenol.  Luigi  Mascabelli  (Gazzetta,  1909,  30, 
i,  18U — 189). — The  various  methods  proposed  for  the  estimation  of 
phenol  are  reviewed.  In  the  precipitation  by  means  of  bromine,  the 
precipitate  is  tribromophenol,  even  when  an  excess  of  bromine 
(dis.'iolved  in  sodium  bromide  and  bromate)  is  added.  The  precipitation 
is  practically  complete  (error,  0-77 — 0*89%)  and  is  unaffected  by  the 
presence  of  other  compounds  which  react  with  bromine.        C.  H.  D. 

Detection  of  Methylpentoses  in  Presence  of  Pentoses. 
Leopold  Kosentualer  {Ztitsch.  anal.  C/iem.,  1909,  48,  165 — 172). — 
The  tests  for  methylpentoses  now  used  are  applied  to  the  hydro- 
chloric acid  distillates.  By  simply  heating  the  methylpentoses  with 
hydrochloric  acid,  D  1-19,  for  a  few  minutes  in  the  boiling  water-bath, 
a  liquid  is  obtained  showing  a  characteristic  spectrum  even  in  presence 
of  pentoses.  The  following  method,  however,  is  preferable.  A  little 
of  the  substance  is  heated  in  the  boiling  water-bath  for  ten  minutes 
with  10  c.c.  of  fuming  hydrochloric  acid  and  1 — 2  c.c.  of  pure  acetone. 
The  red  solution  when  examined  spectroscopically  exhibits  a  sharp 
absorption  band  in  the  yellow  which  covers  the  B-Vme,  and  slightly 
extends  to  the  right  and  the  left.  The  red  colouring  is  insoluble 
in  most  of  the  immiscible  solvents,  but  dissolves  readily  in  creosote 
and  guaiacol. 

In  order  to  detect  pentoses  in  presence  of  methylpentoses  the 
hydrochloric  acid  distillate  should  be   tested  for  furfuraldebyde   as 
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follows.  An  equal  volume  of  fuming  hydrochloric  acid  and  a  few 
crystals  of  resorcinol  are  added,  and  the  liquid  is  examined  in  the 
spectroscope.  Large  portions  of  the  right  side  of  the  spectrum  are 
obscured,  but  soon  an  absorption  line  in  the  red  appears,  which, 
increasing  in  width,  soon  occupies  half  of  the  still  clear  space.  In 
presence  of  but  little  furfuraldehyde,  the  line  situated  between  C 
and  D  is  very  conspicuous.  If  the  solution  darkens  and  a  precipitate 
forms,  this  is  filtered  off,  washed  with  water,  and  redissolved  in 
glacial  acetic  acid,  which,  after  being  diluted  with  water,  again  shows 
the  absorption  band  between  C  and  D. 

A  large  number  of  gums,  gum-resins,  and  glucosides  have  been 
tested,  and  the  results  are  given  in  a  table.  L.  de  K. 

Estimation  of  the  Various  Sugars  Occurring  Together  in 
Diabetic  Urines.  H.  Christian  Geelmuyden  [Zeitsch.  anal.  Cliem., 
1909,  48,  137 — 163). — A  lengthy  paper  containing  a  large  number 
of  mathematical  formulae  and  three  tables. 

The  process,  which  aims  at  the  estimation  of  dextrose,  maltose, 
Isevulose,  etc.,  is  carried  out  by  meaijs  of  titration  (by  Knapp's 
mercury  solution)  before  and  after  inversion  and  by  polarisation. 
Advantage  is  also  taken  of  the  fact  that  certain  yeast  cultures  act 
only  on  mono-,  but  not  on  di-saccharides.  L.  de  K. 

Estimation  of  Sugar  in  Meat.  Emil  Baur  {Arh.  Kais.  Gesund. 
And.,  1909,  30,  63—73). — The  method  is  an  adaptation  of  the 
Moiisch-Udransky  test  for  sugars  for  purposes  of  quantitative 
analysis.  One  c.c.  of  the  liquid  to  be  tested  is  allowed  to  drop 
into  the  bottom  of  a  test-tube  with  a  ground  stopper.  To  this  are 
added  9  c.c.  of  pure  sulphuric  acid,  and  then  8 — 10  drops  of  alcoholic 
thymol  solution  containing  15  grams  of  thymol  in  100  c.c.  The 
contents  of  the  test-tube  are  then  mixed,  and  left  for  half  an 
hour.  By  measuring  the  breadth  of  the  absorption  band  due  to 
the  coloured  product  of  the  reaction,  the  amount  of  sugar  present 
can  be  ascertained  after  having  determined  once  the  breadth  of 
the  band  corresponding  with  the  various  concentrations  of  sugar. 
The  solution  used  for  the  test  must  be  diluted  sufficiently  to  give 
a  measurable  band.  The  method  of  applying  the  reaction  to  estima- 
tion of  sugar  in  meat  and  urine  is  described.  The  total  carbohydrates, 
and  not  the  dextrose  alone,  were  determined  by  this  method. 

S.  B.  S. 

Estimation  of  Glycogen.  Bernhard  Schondorfp,  Peter 
JuNKERSDORP,  and  Victor  Hessen  {FJluger's  Archiv,  1909,  126, 
578 — 581) ;  B.  Schondorfp,  P.  Junkersdorf,  and  Paul  Heyden 
{ibid.,  582 — 584). — In  the  estimation  of  glycogen  in  liver  and  muscle 
by  the  potash  method,  the  yield  is  the  same  whether  the  boiling 
with  potassium  hydroxide  (30%)  is  continued  for  thirty  minutes,  one, 
two,  or  three  hours. 

If  the  potassium  hydroxide  is  of  less  concentration,  the  full  yield  is 
not  obtained.  W.  D.  H. 
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Micro  chemical  Detection  of  Glycogen.  Max  Blbibtreu 
{r/lwjei''sArchiv,  1909,  127,  118—124);  Kan  Kato  (iW</.,  125—142).— 
The  niicro-cheniical  toHt  for  glycogeu  in  tissues  if  negative  does  not 
prove  abHence  of  glycogen  without  a  chemical  analysis.  The  frog's 
ovary,  for  instance,  contains  glycogen,  but  does  not  respond  to  the 
microscopic  test  with  iodine,  probably  because  the  glycogen  enters 
into  combination  with  some  tissue  constituent.  The  following  test  is 
proposed  as  more  trustworthy  as  a  micro-chemical  reaction.  The 
section  is  placed  on  a  slide  in  a  drop  of  water  and  alcohol,  and  a 
crystal  of  potassium  ferricyanide  added  until  the  liquid  is  yellowish- 
green,  and  then  a  crystal  of  potassium  iodide ;  the  fluid  is  then  allowed 
to  pass  over  the  section,  and  the  excess  taken  up  with  blotting-paper ;  it 
i.s  then  mounted  in  a  drop  of  syrup  of  either  Isvulose  or  achroodextrin, 
and  the  glycogen  reaction  can  then  be  seen.'  W.  D.  11. 

Estimation  of  Formic  Acid  in  Fruit  Juicee.  F.  Schwarz 
and  O.  Weber  {Zeit$ch.  Nalir.  Gmustm.,  1909,  17,  194— 197).— As 
preparations  containing  formic  acid  are  now  f^old  and  used  for  the 
preservation  of  fruit  juices,  the  authors  describe  the  following  method 
for  the  estimation  of  this  acid.  Shortly,  the  process  consists  in 
Foparating  the  formic  and  other  volatile  acids  by  distillation,  titrating 
the  distillate,  and  re-distilling  after  removing  the  formic  acid  by 
oxidation.  The  difference  in  the  amount  of  acidity  of  the  two  dis- 
tillate.s  gives  the  amount  of  the  formic  acid.  Fifty  grams  of  the 
sample  of  fruit  juice  are  steam-ilistilled  until  400  c.c.  of  distillate  have 
been  collected  ;  if  superheated  steam  is  used,  it  is  only  necessary  to 
collect  250  c.c.  of  distillate.  The  distillate  is  then  titrated  with  ^/lO 
alkali  solution,  using  phenolphthalein  as  indicator,  and  the  neutral 
solution  is  evaporated  to  dryness  in  order  to  remove  the  alcohol  which 
is  present  in  small  quantity  in  most  fruit-juicos  ;  the  addition  of  the 
indicator  also  introduces  a  little  alcohol.  The  residue  is  dissolved  in 
20  c.c.  of  water  and  30  c.c.  of  a  solution,  containing  12  grams  of 
potassium  dichromate,  30  c.c.  of  concentrated  sulphuric  acid,  and 
100  c.c.  of  water,  are  added.  The  mixture  is  boiled  for  ten  minutes 
in  a  reflux  apparatus  and  then  steam  distilled,  the  same  volume  of 
distillate  being  collected  as  in  the  first  distillation.  The  distillate  is 
titrated  as  before,  and  the  difference  in  the  two  titrations  is  a  measure 
of  the  formic  acid  which  has  been  removed  by  the  oxidation. 
Experimental  evidence  is  given  showing  that  the  process  is  trustworthy. 

W.  P.  S. 

Volumetric  Estimation  of  Formic  Acid  and  its  Salts. 
Friedrich  Auerbach  and  Werner  Pluddemann  {A7-b.  Kais.  Gesund. 
Aint.,  1909,  30,  178— 194).— The  method  is  based  on  the  reduction  of 
mercuric  chloride  by  formic  acid  or  formates  according  to  the  equation 
2HgCl2-hH-C02H  =  Hg2Cl2-fC02-f  2HC1.  This  reaction  proceeds  to 
completion  if  the  concentration  of  hydrogen  ions  is  not  too  great,  and 
this  is  prevented  by  carrying  out  the  reaction  in  presence  of  a  sufficient 
quantity  of  sodium  acetate.  Mercuric  chloride  solution  of  known 
concentration  is  used,  and  the  amount  of  formic  acid  present  can  be 
determined  by  estimating  the  quantity  of  mercuric  salt  still  present 
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after  jfiltration  from  the  precipitated  mercurous  salt.  This  can  be 
effected  by  titration  with  potassium  iodide :  HgClj  +  4KI  =  Hgl2,2KI. 
The  double  iodide  remains  in  solution  until  mercuric  chloride  is  in  excess, 
when  the  red  mercuric  iodide  commences  to  separate.  This  happens, 
however,  before  the  quantity  of  mercuric  salt  corresponding  with  the 
above  equation  has  been  added,  owing  to  a  secondary  reaction : 
Hgl2,2KI  +  HgCJ2-^2Hgl2  +  2KCl,  which  depends  on  the  relative 
concentrations  of  the  salts  in  solution.  The  error  due  to  this  factor 
can  be  eliminated  by  titrating  the  mercuric  salt  into  a  definite 
quantity  of  potassium  iodide  solution  of  a  certain  standard  strength. 
The  deviations  from  the  true  stoicheiometric  relations  having  been 
once  experimentally  determined  for  this  particular  quantity  of  solution 
of  given  strength  and  tabulated,  it  is  easy  to  estimate  the  amount  of 
mercuric  chloride  in  any  solution.  S.  B.  S. 

The  Chemistry  of  Vinegar  and  the  Methods  of  Investi- 
gation. Johannes  Erode  and  Wilhelm  Lange  {Arb.  Kais.  Gesund. 
Ami.,  1909,  30,  1 — 54). — The  concentration  of  the  hydrogen  ions 
at  the  points  of  change  of  colour  of  the  various  indicators,  both  at  the 
ordinary  temperature  and  on  warming,  were  determined,  using  normal 
solutions  with  known  concentration  of  hydrogen  ions,  such  as  hydro- 
chloric acid  solutions  of  given  strengths,  acetic  acid,  mixtures  of  acetic 
acid  and  sodium  acetate,  of  disodium  and  monosodium  phosphates,  of 
ammonia  and  ammonium  chloride,  and  of  sodium  hydroxide.  The 
results  were  compared  with  numbers  obtained  by  Salm,  Friedenthal, 
Salessky,  and  Felo.  The  results  wei'e  applied  to  the  titration  of 
vinegars.  It  was  found  that  the  free  mineral  acids  could  be  estimated 
accurately  by  diluting  with  an  equal  volume  of  alcohol  and  titrating  in 
the  presence  of  methyl-orange  according  to  Schidrowitz's  method.  In 
this  solution  the  concentration  of  hydrogen  ions  due  to  the  acetic  acid 
dissociation  is  negligible.  The  estimation  of  acid  by  the  sugar  inver- 
sion method  was  also  tried,  but  was  not  so  satisfactory  as  the  indicator 
method,  owing  to  the  fact  that  tartaric  acid  acts  as  a  weaker  acid 
in  this  respect  than  acetic  acid. 

The  methods  used  for  estimation  of  other  substances  in  vinegar  were 
also  subjected  to  examination  by  the  authors.  A  modification  of  the 
Zeisel-Fanto  method  (conversion  into  isopropyl  iodide)  is  recommended 
for  the  estimation  of  glycerol.  Details  are  also  given  in  the  paper  for 
estimation  in  the  extractives  of  oxalic  acid,  boric  acid,  heavy  metals, 
and  salicylic  and  benzoic  acids.  The  processes  are  all  based  on  known 
methods.  S.  B.  S. 

Action  of  Light  on  Milk  Preserved  with  Potassium 
Bichromate.  Albert  Gascaed  {Compt.  rend.,  1909,  148,580 — 582). 
— The  compulsory  addition  of  potassium  dichromate  to  milk  intended 
for  analysis  is  objectionable  for  various  reasons,  but  the  objections 
may  be  minimised  by  keeping  the  sample  in  the  dark.  Cr.  B.  ^ 
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Solubility  Determinations  with  the  Refractometer. 
Fbedeuick  H.  Getman  and  F.  B.  Wilson  {Amer.  C/iem.  J.,  1909,. 
41,  344 — 348). — Osaka  has  shown  that  the  relatioD  between  the 
angles  of  refraction  of  a  mixture  and  its  components  may  be  expressed 
by  the  equation  ax  +  bx^  =  8  -&',  in  which  Sand  S^  represent  the  angles 
directly  observed  on  the  divided  circle  of  the  refractometer  for  the 
solvent  and  the  solution,  a;  the  quantity  of  solute  in  grams  per  100  c.c, 
and  a  and  b  are  constants.  This  equation  has  been  te<ited  by  the  data 
obtained  for  aqueous  solutions  of  potassium  chloride,  bromide,  iodide, 
nitrate,  and  chromate,  and  also  of  sucrose.  The  calculated  values  of  x 
are  only  in  approximate  agreement  with  the  experimental  values. 
The  simpler  equation  ax  =  jV,  -  uV,^,  in  which  a  is  a  constant  and 
Ng  and  Nw  ^^^  the  refractive  indices  of  the  solution  and  the  solvent 
respectively,  expresses  the  experimental  data  equally  well. 

H.  M.  D. 

Anomalous  Dispersion  of  Light  in  Metallic  Vapours. 
Hebmann  Geisler  (Zeitsc/i.  wiM.  Photoyraph.  I'/iotophi/sik  Fhotockem., 
1909,  7,  89 — H'J). — The  experiments  were  undertaken  in  order  to 
find  whether  Kirchhoff's  law  regarding  emission  and  absorption  holds 
for  the  spectra  of  metallic  vapours.  The  method  depends  on  observing 
whether  the  emission  lines  show  anomalous  dispersion.  Absorption 
and  anomalous  dispersion  are  intimately  connected,  and  if  anomalous 
dispersion  is  observed,  it  follows  that  the  lines  also  suffer  absorption. 

The  apparatus  consisted  of  a  combination  of  a  Jamin's  interference 
refractor  and  a  grating.  The  material  (metal  or  salt)  used  to  produce 
the  vapour  was  inserted  in  the  positive  carbon  of  the  arc,  and  from 
the  effect  of  the  vapour.s  on  the  fringes,  registered  photographically,  the 
occurrence  of  anomalous  dispersion  could  be  decided.  Practically 
all  the  common  metals,  and  some  rare  metals,  were  investigated  in  this 
way,  and  the  bands  and  lines  for  which  anomalous  dispersion  was 
observed  are  given  in  tabular  form  as  well  as  the  approximate 
intensity  of  the  dispersion.  Anomalous  dispersion  was  observed 
in  a  very  large  number  of  cases,  and  it  is  considered  probable  that 
under  suitable  conditions  all  the  lines  would  show  this  phenomenon, 
proving  the  qualitative  validity  of  Kirchhotf's  law  in  this  case.  The 
lines  also  show  great  differences  in  the  degree  of  anomalous  dispersion, 
the  strongest  lines  generally  showing  the  greatest  anomaly,  but  the 
results  are  not  sufficient  to  show  whether  Kirchhoff's  law  holds 
quantitatively  for  the  spectra  of  metallic  vapours. 

A  bibliography  of  the  subject  is  given.  G.  S. 

The  Spectra  of  Spark  Discharges  in  Liquids.  Heikrich 
Konen  and  Hermann  Finger  {Zeitsch.  Elektrochem.,  1909,  15, 
165 — 169). — The  spectra  of  spark  discharges  between  metals  under 
water  are  studied  ;  twenty-one  different  metals  are  used.     Compared 

VOL.  xcvi.  ii.  24 
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with  the  spectra  in  air,  the  air  lines  are  entirely  absent ;  a  strong, 
continuous  spectrum  is  often,  but  not  always,  superposed  on  the 
spectrum  of  the  metal.  The  lines  of  hydrogen  and  oxygen  are  not 
present,  or  those  of  salts  dissolved  in  the  water.  The  lines  observed 
in  air  are  sometimes  absent,  sometimes  enhanced,  broadened  or 
reversed,  but  details  are  not  given.  As  a  general  rule,  lines  belonging 
to  a  series  behave  in  the  same  way.  T.  E. 

Two  New  Arrangements  for  producing  Emission  Spectra. 
Rudolf  Krulla  {Zeitsch.  physikal.  Chem.,  1909,  66,  78 — 80.) — Two 
pieces  of  apparatus  for  the  production  of  emission  spectra,  in  which 
both  electrodes  consist  of  a  solution  of  the  metallic  salt,  are  described 
and  figured.  The  first  arrangement  consists  of  a  dropping-funnel  and 
doubly-bent  U-tube,  each  of  which  contains  the  salt  solution  and 
a  platinum  wire  (for  conveying  the  current)  sealed  through  the  glass 
and  in  contact  with  the  solution.  The  spark  passes  between  a  falling 
drop  and  the  top  of  the  salt  solution  in  the  U-tube.  The  second 
apparatus  consists  of  two  funnels  with  sealed-in  platinum  wires  ;  the 
capillary  ends  of  the  funnels  are  so  bent  that  the  out-flowing  salt 
solution  forms  two  thin  streams  which  cross  each  other,  and  the  spark 
passes  at  the  point  where  the  streams  are  most  nearly  in  contact. 

G.  S. 

Influence  of  Temperature  on  the  Emissive  Power  of  Metals. 
E.  Hagen  and  Heinrich  Rubens  (Sitzungsber,  K.  Akad.  Wiss.  Berlin, 
1909,  478 — 492). — Whilst  the  optical  constants  of  metals  in  the 
visible  spectrum  are  little  affected  by  temperature,  in  the  infra- 
red region,  as  demanded  by  the  electro- magnetic  theory,  the  variation 
with  temperature  is  large. 

The  metals  used  in  these  experiments  were  silver,  platinum,  and 
nickel,  and  the  alloys  brass,  platinum-silver,  constantan,  and  nickel 
steel.  Instead  of  comparing  the  emissive  power  of  the  polished 
surface  in  each  case  with  that  of  a  black  body  for  the  same  tempera- 
ture and  wave-length,  it  was  found  better  to  examine  the  variation 
with  temperature  of  the  metal  and  of  the  black  body  (a  hollow  copper 
vessel  blackened  with  cobalt  oxide)  separately,  comparing  the  curves 
thus  obtained.  The  metals  were  heated  in  dry  nitrogen  by  an  electric 
furnace.  The  rays  examined  were  the  residual  rays  after  four 
reflexions  from  fluorite  (26*0  ^),  and  after  three  reflexions  from  quartz 
(8'85  /A,  the  rays  of  20'75  /x,  also  present,  being  absorbed  by  a  plate 
of  fluorite). 

The  relation  v  =  36'5  J{(t/X),  where  v  is  the  emissive  power,  a-  the 
electrical  resistance,  and  A  the  wave-length,  is  found  to  hold  good  very 
accurately  for  all  the  metals  and  alloys  examined,  and  for  both  sets  of 
rays.  The  emissive  power  of  platinum  increases  with  the  temperature 
at  a  slightly  faster  than  the  calculated  rate.  Nickel  shows  an 
inflexion  of  the  curve  at  320°,  the  magnetic  critical  point.  Alloys 
with  a  small  temperature-coeflicient  of  resistance,  such  as  constantan, 
approach  the  black  body  in  their  optical  behaviour. 

The  region  in  which  the  optical  temperature-coefficients  of  the 
metals  first  coincide  with  the  electrical  must  lie  between  A  =  0*7  /jl  and 
8-85  fju  C.  H.  D. 
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Secondary  Spectrum  of  Hydrogen.  C.  F.  HoaLBT  (Phil.  Mag.^ 
1909,  [vi],  17,  581 — 583). — A  vacuum  tube  containing  hydrogen  was 
connected  with  a  bulb  containing  charcoal.  On  cooling  this  in  liquid 
air,  the  intensity  of  the  lines  was  seen  to  decrease,  but  the  relative 
intensities  of  the  two  spectra  remained  unchanged  until  the  entire 
spectrum  had  disappeared,  and  discharge  would  no  longer  take  place 
on  account  of  the  high  degree  of  exhaustion.  The  observations 
indicate  that  hydrogen  is  really  the  source  of  the  .secondary  spectrum. 

H.  M.  D. 

Red  Region  of  the  Arc  Spectra  of  Nickel,  Cobalt,  and 
Chromium.  Leandek  StUtinu  {2eilac/i.  witB.  I'/iotograpfi.  I'liotopfiyaik. 
Photochem.,  1909,  7,  73—88). — The  arc  was  passed  between  rods  of 
the  metals  themselves ;  the  spectra  were  obtained  by  means  of  a 
concave  grating,  and  photographed  on  the  special  colour-sensitive 
plates  of  Wratten  and  Wainwright.  The  wave-lengths  of  the  lines, 
their  relative  intensity,  and  the  probable  error  of  the  measurements 
are  given  in  tabular  form  for  the  three  metals  in  question,  and  the 
lines  measured  by  )>reviou8  observers  are  also  given.  In  the  case  of 
chromium  there  are  a  number  of  bands  as  well  as  lines,  and  the 
positions  of  the  heads  of  five  groups  of  bands  are  given.  Whether 
the  bands  belong  to  the  metal  or  to  its  oxide  has  not  been  definitely 
determined.  Q.  S. 

Demonstration  of  the  Absorption  of  Colourless  Solutions 
in  the  Ultra-violet.  Carl  Schall  {Zeitach.  physikal.  chem.  C/nterr., 
1908,  21,  389— 390).— In  a  previous  paper  (compare  Abstr.,  1908,  ii, 
139)  the  preparation  of  a  test-paper  has  been  described  which  turns 
blue  in  ultra-violet  light,  but  does  not  alter  in  diffused  daylight. 
This  paper  may  be  used  to  show  differences  of  absorption  in  the 
ultra-violet  as  follows.  A  trough,  the  front  and  back  of  which  are 
made  of  transparent  quartz,  is  partly  filled  with  alcohol,  and  along 
with  a  second  (empty)  trough  of  glass  is  set  up  in  front  of  a  sheet 
of  the  test-paper  in  question ;  the  troughs  and  paper  are  then 
exposed,  at  a  distance  of  4  cm.,  to  the  light  from  a  Ueraeus  lamp. 
After  a  few  minutes,  white  silhouettes  of  the  troughs  on  a  blue 
background  are  observed  on  the  paper ;  only  where  the  rays  of  short 
wave-length  meet  air,  alcohol,  or  quartz  have  they  penetrated 
sufficiently  to  produce  colour.  If  instead  of  alcohol,  a  concentrated 
solution  of  naphthalene  in  the  latter  solvent  is  used  in  the  quartz 
trough,  a  completely  white  image  of  the  trough  is  obtained,  as 
naphthalene  absorbs  the  ultra-violet  rays.  G.  S. 

Absorption  Spectra  of  Solutions  of  a  Number  of  Salts 
in  Water,  in  Certain  Non-aqueous  Solvents,  and  in  Mixtures 
of  these  Solvents  with  Water.  XXIV.  Harry  C.  Jones  and 
John  A.  Anderson  {Amer.  Glmn.  J.,  1909,  41,  163—208,  276—326. 
Compare  Abstr.,  1907,  ii,  147,  211,  and  212).— The  authors  have 
obtained  photographic  records  of  the  absorptiou  spectra  of  solutions 
of  cobalt  chloride,  bromide,  nitrate,  sulphate,  thiocyanate,  and 
acetate,    and    of   nickel,   cupric,    ferric,   and    chromic   chlorides.     In 
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certain  cases,  solutions  in  methyl  alcohol,  ethyl  alcohol,  and  acetone, 
as  well  as  in  water,  were  examined,  and  the  effect  of  the  addition  of 
dehydrating  agents,  like  calcium  and  aluminium  chlorides,  was 
studied. 

With  the  object  of  ascertaining  what  components  of  the  solutions 
give  rise  to  the  various  absorption  bands,  comparative  measure- 
ments were  made  in  such  a  way  (1)  that  the  product  of  depth 
of  layer  and  concentration  remained  constant;  (2)  that  the  total 
number  of  undissociated  molecules  in  the  path  of  the  beam 
of  light  was  constant;  (3)  that  the  total  number  of  ions  was 
constant. 

The  ultra-violet  absorption  exhibited  by  aqueous  solutions  of  cobalt 
salts  diminishes  with  dilution,  and  increases  with  rise  of  temperature ; 
this  is  consistent  with  the  view  that  this  band  with  its  middle  at 
about  X  =  3.300  is  due  to  a  relatively  simple  hydrate.  The  absorption 
band  in  the  green,  which  is  exhibited  by  all  solutions,  is  probably  due 
to  the  cobalt  atom,  the  absorbing  power  of  which  is  modified  to  some 
extent  by  the  atoms  or  groups  with  which  it  is  in  combination.  The 
absorption  in  the  red,  which  is  much  more  intense  in  the  non-aqueous 
solutions,  and  increases  when  we  pass  from  methyl  alcohol  to  ethyl 
alcohol,  and  from  this  to  acetone,  is  supposed  to  be  due  to  relatively 
simple  combinations  of  the  cobalt  salt  with  water  or  other  solvent 
molecules. 

The  absorption  bands  of  nickel  chloride  appear  to  be  very  similar 
in  their  behaviour  to  the  green  band  of  cobalt,  and  are  therefore 
probably  due  to  the  nickel  atom. 

In  the  case  of  cupric  chloride,  the  photographic  records  indicate 
that  the  absorption  band  in  the  red  is  due  to  the  copper  atom,  and 
that  in  the  ultra-violet  to  simple  combination  of  the  salt  with  the 
solvent. 

The  variations  in  the  three  absorption  bands  of  solutions  of  chromic 
chloride  indicate  that  these  are  durf  to  chromium  atoms,  whether 
these  are  present  in  the  solution  as  ions,  or  are  combined  with  other 
atoms  in  the  form  of  molecules. 

Photographic  records  of  the  absorption  spectra  of  solutions  of 
salts  of  neodymium,  praseodymium,  and  erbium  have  been  obtained. 
The  influence  of  concentration  and  of  the  nature  of  the  solvent  on 
the  absorption  spectrum  was  investigated  in  a  manner  similar  to 
that  previously  described  for  salts  of  cobalt.  The  results  obtained 
are  considered  to  furnish  strong  evidence  in  favour  of  the  view 
that  compounds  are  formed  between  the  solute  and  solvent 
molecules. 

In  particular,  it  may  be  noted  that  the  absorption  spectra  of  aqueous 
solutions  of  the  chloride  and  bromide  of  neodymium  change  very 
little  with  the  concentration.  Concentrated  solutions  of  the  nitrate 
show  a  somewhat  different  spectrum,  but  with  diminishing  concentra- 
tion the  spectrum  changes  so  as  to  become  more  nearly  identical 
with  the  spectra  of  the  chloride  and  bromide.  The  addition  of  large 
quantities  of  calcium  or  aluminium  chloride  to  a  solution  of  neodymium 
chloride  has  but  little  effect  on  the  spectrum.  In  non-aqueous  solvents 
the  spectra  of  the  different  salts  are  different,  and  the  spectrum  of 
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any  one  salt  varies  with  the  nature  of  the  solvent.  When  neodymium 
chloride  is  dissolved  in  mixtures  of  water  and  methyl  or  ethyl  alcohol, 
and  the  relative  proportion  of  the  two  solvents  is  varied,  there  is  no 
marked  change  in  the  spectrum  until  the  percentage  of  water  falls  to 
15  or  20.  On  further  reduction  of  the  proportion  of  water,  the 
solution  gives  a  spectrum  which  consists  of  the  spectra  for  the 
aqueous  and  non-aqueous  solutions  superposed  ;  the  former  decreases 
and  the  latter  increases  in  intensity  as  the  proportion  of  water  in  the 
mixture  is  diminished.  Praseodymium  chloride  behaves  similarly 
to  the  neodymium  salt,  except  that  the  alcoholic  solutions  show  a 
band  in  the  ultra-violet  which  has  no  analogue  in  the  aqueous 
solution. 

The  observations  lead  to  the  view  that  both  molecules  and  ions  of 
the  dissolved  salts  form  compounds  with  molecules  of  the  solvent. 

H.  M.  D. 

Fluorescent  Substances  Contained  in  Water.  F.  Dibnert 
{Bull.  Soc.  chim.,  1909,  [iv],  6,  326— 329).— Water  in  white  glass  phials 
of  45  c.c.  capacity  is  strongly  illuminated  by  the  concentrated  beam 
from  an  arc,  and  is  viewed  from  the  side  through  a  crystal  of  doubly 
refracting  material.  Since  light  reflected  from  suspended  particles  is 
polarised,  the  principal  image  consists  of  reflected  as  well  as  fluorescent 
light,  whereas  the  extraordinary  image  is  entirely  of  fluorescent  light. 

By  employing  light  of  various  colours,  the  test  for  fluorescence  is 
often  rendered  more  delicate,  and  it  is  possible  to  distinguish  between 
one  fluorescent  substance  and  another.  The  presence  of  one  part  of 
jesculin  in  200,000,000  parts  of  water  could  only  be  detected  in  violet 
light,  whilst  fluorescein  is  more  readily  detected  in  white  light. 

The  author  has  found  at  least  three  distinct  fluorescent  substances 
in  natural  waters.  Deep  well-water  contains  a  greenish,  fluorescing 
substance,  destroyed  by  light  or  by  acid,  like  fluorescein,  but  not  by 
boiling.  Surface-waters,  particularly  of  peaty  or  sewage-contaminated 
origin,  contain  a  greenish-blue,  fluorescent  substance,  more  resistant  to 
light  and  acid  than  the  preceding.  This  substance  is  greenish  in  blue 
light,  in  which  spring-waters  give*  a  fluorescence  equivalent  to  a  1  in 
20,000,000  solution  of  lesculin.  A  third  fluorescent  substance,  which 
is  found  in  town  fogs,  rain,  and  snow-waters,  is  somewhat  more  bluish. 

R.  J.  C. 

Processes  Used  to  Measure  the  Fluorescence  of  Waters. 
F.  DiENERT  (Bull.  Soc.  chini.,  1909,  [iv],  5,  330— 332).— The  water 
under  examination  is  illuminated  and  matched  with  a  standard  solution 
of  sesculin  or  a  standard  fluorescent  spring-water,  the  solutions  being 
simultaneously  observed  through  the  same  birefringent  crystal.  If 
the  fluorescence  is  strong,  the  beam  of  light  may  be  roughly  split  into 
two,  and  a  more  accurate  method  followed  of  substituting  a  standard 
solution  for  the  unknown  solution,  matching  each  with  a  second 
standard.  R.  J.  C. 

The  So-called  Asymmetry  Product.  IT.  Emil  Bose  and 
Fr.  a.  Willers  {Zeitsch.  physikal.  Civtm.,  1909,  65,  702—726. 
Compare  this  vol.,  ii,  2). — Instead  of  Guye's  form  of  the  asymmetry 
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product,  a  simpler  form  without  denominator,  of  the  type  i?  = 
(C^  -  C^){C^  -  C^){C^  -  C^){C^  -  C^){C^  -  G^){C^-C,),  appears  to  possess 
certain  advantages  as  a  representation  of  optical  rotatory  power.  The 
formula  is  tested  by  the  available  data  as  to  the  rotatory  power  of 
forty-two  pure  non-associated  substances  (esters),  the  molecular 
rotatory  power  being  represented  both  by  the  usual  formula,  il/[a]  = 
Ma/ld,  and  by  the  alternative  formula,  a/l.  JMjd,  where  the  symbols 
have  the  usual  significance.  The  results  of  the  calculations  are  given 
in  tabular  form,  and  completely  disprove  the  theory  that  the  rotatory 
power  is  determined  by  the  masses  of  the  substituting  groups.  From 
the  available  data  other  constants  are  calculated  for  the  substituting 
groups  (seventeen  in  all)  by  an  approximate  method,  both  expressions 
for  the  molecular  rotatory  power  being  taken  into  account,  and  it  is 
shown  that  these  constants  represent  the  experimental  results  much 
more  accurately  than  the  mass  constants  in  the  asymmetry  formula. 

G.  S. 

Electrical  Method  for  Measuring  the  Changes  Produced  in 
Chromate-G-elatin  Films  by  Light.  Hans  Mayer  {Zeitsch. 
physikal.  Cheni.,  1909,  6Q,  33 — 70). — The  chromate  mixture  with 
which  the  plates  were  covered  was  prepared  by  warming  together 
96  grams  of  distilled  water,  4  grams  of  soft  ''emulsion  "  gelatin,  and 
0*5  gram  of  potassium  dichromate.  The  dried  plates  were  provided  at 
the  ends  with  electrodes  of  tin  foil,  and  the  resistance  of  the  film 
under  varying  conditions  as  to  illumination  and  temperature  determined 
with  a  condenser  and  ballistic  galvanometer.  The  resistance  is  greatly 
influenced  by  moisture,  and  the  film  was  therefore  provided  with  a 
varnished  glass  cover  in  order  to  obtain  comparable  results.  The 
arrangements  used  in  keeping  the  temperature  constant  and  in 
measuring  the  light  intensity  are  fully  described. 

In  measuring  the  effect  of  illumination,  the  plate  was  exposed  to 
diffused  daylight.  The  conductivity  diminishes  considerably  On 
exposure  to  light,  the  change  being  progressive  with  time  of  exposure. 
Even  when  again  placed  in  the  dark,  the  change  proceeds  for  some 
time  as  when  exposed.  The  conductivity,  both  for  the  illuminated  and 
unilluminated  plates,  increases  rapidly  with  the  temperature,  but  the 
temperature-coefficients  in  the  two  cases  are  not  the  same.  When  a 
fresh  plate  is  exposed  to  light  and  again  placed  in  the  dark,  the  resist- 
ance does  not  return  to  its  original  value.  The  percentage  alteration 
of  the  conductivity  brought  about  by  illumination  is  independent  of 
the  original  value  of  the  conductivity  (before  illumination),  and  is 
therefore  a  characteristic  property  of  the  system.  The  sensitiveness 
of  the  gelatin  to  light  diminishes  with  age,  rapidly  at  first,  and  then 
more  slowly. 

The  nature  of  the  chemical  changes  taking  place  on  the  plate 
are  discussed  on  the  basis  of  Hardy's  theory  of  colloid  coagulation,  but 
no  final  conclusions  have  been  drawn.  The  investigation  is  being 
continued.  G.  S. 

Electro-chemistry  of  Light.  V.  Wilder  D.  Bancroft.  (/. 
Physical  Gheiri.,  1909,  13,  181—250.     Compare  this  vol.,  ii,  200).— A 
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further   compilation   of    extracts    from    papers   on    the   problem   of 
solarisation.  R.  J.  C. 

Radioactivity  of  the  Thermal  Springes  of  Bagneres-de- 
Lucbon.  Chakles  Mouheu  and  Adolpiie  Lepape  {Compt.  rend.,  1909, 
148,  834 — 837). — Of  twenty  different  springs  at  Bagnires-de-Luchon, 
only  five  exhibit  spontaneous  evolution  of  gas,  the  radioactivity  of  10 
litres  of  the  latter,  expressed  in  milligram-minutes  of  radium  emana- 
tion, varying  from  4'19  to  1836.  The  waters  vary  in  radioactivity 
from  zero  to  2  20,  ten  of  them  giving  values  above  0*50.       T.  H.  P. 

Radioactivity  of  the  Mineral  Springs  of  Switzerlcuid. 
Emanation  Content  of  the  Water.  I.  Alfbkd  Schwkitzkb 
{Arch.  set.  phys.  nat,  1909,  [iv],  27,  256—274). — Measorements  have 
been  made  of  the  amount  of  emanation  which  is  present  in  the  water 
of  a  large  number  of  springs.  In  order  to  avoid  the  loss  of  radio- 
activity which  is  involved  in  transport  of  the  water,  the  measurements 
were  all  made  at  the  source.  For  each  water  examined,  the  chemical 
nature,  the  geological  formation  in  which  it  originates,  the  temperature, 
and  the  activity  in  Mache  units  are  recorded.  Three  only  contain  a 
large  proportion  of  emanation,  these  being  the  mineral  waters  of 
Disentis,  Lavey,  and  Solis.  H.  M.  D. 

Radioactivity  of  the  Atmosphere.  Albebt  Gockel  {Arch.  sci. 
phys.  nat.,  19U9,  27,  248—255.  Compare  Gockel  and  Wulf,  this  vol.. 
ii,  109). — The  relative  proportion  of  thorium  and  radium  emanation 
in  the  atmosphere  at  different  places  has  been  examined.  Observations 
were  made  at  Fribourg,  at  the  summit  of  the  Rothorn(2300metre8above 
sea-level),  in  the  neighbourhood  of  Zermatt  (2600  metres)  and  of  the 
Matterhorn  (3000 — 3300  metres).  At  Fribourg,  the  ratio  of  the 
quantity  of  thorium  emanation  to  that  of  radium  emanation  in  the 
atmosphere  varies  from  0*4  to  0*7  ;  the  ratio  is  a  little  smaller  on 
the  Kothorn.  On  the  other  hand,  the  ratio  at  Zermatt  and  on  the 
Matterhorn  varies  from  0'03  to  0"1.  The  latter  result  is  due  to  the 
fact  that  the  neighbouring  glaciers  do  not  give  off  an  emanation. 
Observations  relating  to  the  activity  of  the  air  extracted  from  the  soil 
at  Fribourg  and  to  that  of  rain-water  and  the  water  obtained  from 
hail,  snow,  and  ice  are  also  recorded.  H.  M.  D. 

Action  of  Radium  and  Ultra-violet  Rays  on  the  Colours  of 
Minerals.  Cornelio  Doelter  {Monatsh.,  1909,  30,  179—229. 
Compare  this  vol.,  ii,  109  ;  Simon,  Abstr.,  1908,  ii,  954). — A  record 
of  a  large  number  of  observations  relating  to  the  changes  in  colour 
of  various  minerals  and  coloured  glasses  on  exposure  to  the  action  of 
radium  rays  and  ultra-violet  light. 

It  follows  from  the  results  obtained  that,  generally  speaking,  the 
colouring  materials  of  minerals  are  not  of  an  organic  nature  ;  the 
colours  are  due  principally  to  the  presence  of  oxides  of  iron, 
chromium,  and  manganese. 

The  change  in  colour  under  the  influence  of  radium  rays  is  in  many 
cases  the  outcome  of  a  reducing  action.     The  ultra-violet  rays,  on  the 
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contrary,  have  an  oxidising  action  ;  consequently,  ultra-violet  light  and 
radium  rays  frequently  induce  opposite  changes. 

The  bearing  of  the  results  on  the  origin  of  the  colour  of  many 
minerals  and  precious  stones  is  discussed.  W.  H.  G. 

Decomposition  of  Water  by  Radium  Salts.  Andre  Debierne 
{Compt.  rend.,  1909,  148,  703 — 705). — The  author  has  made  frequent 
measurements  of  the  rate  of  decomposition  of  water  by  radium  salts 
ranging  over  considerable  periods  of  time,  and  finds  that  the  rate 
remains  constant.  In  the  course  of  an  enquiry  as  to  whether  the 
decomposition  of  water  is  due  to  radium,  the  emanation,  or  later 
disintegration  products,  or  to  the  radiations  emitted,  it  has  been  found 
that  the  action  is  brought  about  by  radium  chloride  contained  in  a 
sealed  glass  tube. 

The  /3-  and  y-rays  are  therefore  capable  of  decomposing  water,  and 
it  is  calculated  that  about  1%  of  the  absorbed  radiant  energy  appears 
in  the  form  of  chemical  energy.  H.  M.  D. 

Chemical  Action  of  the  Penetrating  Radium  Rays  on 
Water.  Miroslaw  Kernbaum  {Com.pt.  rend.,  1909,  148,  705 — 706. 
Compare  preceding  abstract). — The  gaseous  product  obtained  by  the 
action  of  the  )8-  and  y-rays  from  radium  on  water  has  been  examined. 
About  200  cubic  millimetres  of  gas  were  collected  and  found  to 
consist  almost  entirely  of  hydrogen.  On  addition  of  potassium  iodide 
to  the  water,  from  which  the  gas  had  been  liberated,  iodine  was 
set  free,  and  the  author  considers  that  hydrogen  peroxide  had  been 
formed.  H.  M.  D. 

lonisation  Phenomena  due  to  Snow.  K.  Bergwitz  {Jahrh. 
Radioaktiv.  Electronik.,  1909,  6,  11 — 12). — Experiments  are  described 
which  indicate  that  the  ionisation  produced  in  air  which  has  been 
pas^ied  thiough  a  layer  of  snow  is  due  to  the  active  products  radium- .4, 
-B,  and  -C,  which  have  been  formed  from  radium  emanation  in  the 
atmosphere  and  removed  by  the  falling  snow.  The  observations  are 
opposed  to  the  view  of  Costanzo  and  Negro  (Abstr.,  1908,  ii,  551), 
according  to  which  the  current  of  air  liberates  the  ions  which  acted 
as  condensation  nuclei  in  the  formation  of  the  snow  flakes. 

H.  M.  D. 

Velocity  of  the  Cathode  Rays  Ejected  by  Substances 
Exposed  to  the  y-Rays  of  Radium.  E..  D.  Klekman  {Proc.  Roy. 
Soc,  1909,  A,  82,  128—145.  Compare  Abstr.,  1907,  ii,  923).— In  one 
series  of  experiments  the  scattering  of  the  cathode  particles  produced 
by  different  thicknesses  of  metal-foil  placed  in  the  path  of  the 
rays  was  measured ;  in  another  series,  in  which  the  velocity  of  the 
rays  was  investigated,  the  cathode  rays  were  deflected  into  an  ionisation 
chamber  by  an  electro-magnet,  and  the  ionisation  in  the  chamber 
measured  for  magnetic  fields  of  different  strengths.  The  results  show 
that  part  of  the  cathode  radiation  from  a  plate  exposed  to  the  y-rays 
consists  of  very  soft  rays,  which  are  absorbed  in  1 — 2  cm.  of  air;  the 
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softness  is  practically  independent  of  the  thickness  of  the  radiator. 
The  radiation  is  softer  on  the  side  of  the  plate  where  the  y-rays 
emerge  than  on  the  side  where  they  enter,  and  in  the  latter  case  the 
softness  of  the  radiation  is  independent  of  the  nature  of  the  radiator, 
as  shown  by  experiments  with  lead,  tin,  zinc,  copper,  iron,  and  other 
elements.  The  noft  radiation  produced  by  the  P-  and  y-rays  of  radium 
together  is  more  penetrating  than  that  produced  by  the  y-rays  alone. 

The  penetrating  cathode  rays  produced  directly  by  thfl  y-rays  are  of 
different  velocities.  Their  velocity,  as  determined  by  comparison 
under  the  same  conditions,  is  approximately  equal  to  that  of  the 
/8-rays  of  radium.  G.  S. 

Secondary  y  Radiation.  John  P.  V.  Madsen  {Phil.  Mag.,  1909, 
[vi],  17,  423 — 447). — The  y-rays  of  radium,  carefully  purified  from 
/3-radiation,  were  allowed  to  impinge  on  plates  of  various  metals,  and 
the  quantity  and  absorption  coefficient  of  the  secondary  y-radiation 
emitted  on  both  sides  of  the  pla€es  were  determined.  There  is  a  marked 
lack  of  symmetry  in  the  amounts  of  secondary  y-radiation  emitted  from 
the  two  sides,  and  in  some  cases  a  difference  in  the  quality  of  the 
radiation. 

The  nature  of  the  incidence  (reflected)  and  emergence  secondary 
y-radiation  depends  on  (1)  the  hardness  of  the  primary  y-rays,  (2)  the 
metal  employed  as  radiator,  (3)  the  thickness  of  the  radiator.  With  the 
most  favourable  thickness  of  metal,  the  secondary  emergence  radiation 
from  zinc  and  aluminium  is  much  more  tlian  from  lead,  but  of  a  softer 
average  character.  Incidence  (reflected)  secondary  y-rays  are  less  in 
amount  and  softer  than  emergence  rays,  and  are  also  much  less  from 
lead  than  from  zinc,  aluminium,  or  carbon.  It  is  supposed  that  much 
of  the  reflected  y-rndiation  from  lead  is  of  so  soft  a  character  that  it 
is  unable  to  penetrate  into  the  electroscope. 

The  theory  is  put  forward  that  the  y-rays  of  radium  and,  possibly, 
of  thorium,  consist  of  two  distinct  homogeneous  bundles,  the  absorption 
value  (A/A)  of  the  softer  rays  being  approximately  four  times  that  of 
the  harder  rays  whatever  the  absorbing  material  may  be.  Secondary 
radiation  is  derived  from  primary  by  a  process  of  scattering,  which 
also  involves  a  reduction  in  the  penetrating  power  (hardness)  of  the 
rays.  Soft  y-rays  from  radium  are  turned  back  to  a  somewhat  greater 
extent  than  hard  y-rays,  and  metals  of  high  atomic  weight  have  more 
scattering  power  than  those  of  low  atomic  weight.  The  experiments 
are  held  to  give  little  or  no  support  to  Rleeman's  theory  of  selective 
absorption  (Abstr.,  1908,  ii,  553).  R.  J.  C. 

Passage  of  Rontgen  Rays  through  Gases  and  Vapours. 
J.  Arnold  Crowther  {Proc.  Roy.  Soc,  1909,  A,  82,  103— 127).— A 
number  of  experiments  on  the  absorption  of  primary  Rontgen  rays 
and  the  degree  of  ionisation  produced  in  different  gases  by  the  passage 
of  the  rays  are  described  ;  part  of  the  results  have  already  been 
published  (this  vol.,  ii,  287).  The  amount  of  ionisation  produced  by 
the  direct  action  of  the  rays  on  a  gas  is  directly  proportional  to  the 
pressure  of  the  latter.  The  relative  ionisation  (compared  with  air  as 
standard)  is  an  approximately  additive  property,  as  shown  by  experi- 
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ments  with  air,  hydrogen,  methyl  and  ethyl  chlorides  and  iodides,  and 
this  is  the  more  nearly  true  the  harder  the  rays. 

In  continuation  of  earlier  experiments  on  secondary  Rontgen 
radiation  (compare  Abstr.,  1907,  ii,  922),  it  is  now  shown  that  the 
amount  of  secondary  radiation  emitted  by  different  gases  relatively  to 
air  is  approximately  independent  of  the  hardness  of  the  primary  rays. 
Further,  comparison  experiments  with  primary  and  secondary  rays 
indicate  that  the  absorbing  power  of  a  gas  for  the  secondary  rays 
emitted  by  itself  is  normal.  The  total  ionisation  produced  by  the 
complete  absorption  of  Kbntgen  rays  in  different  gases  is  not  the  same, 
and  the  relative  values  depend  on  the  hardness  of  the  rays.  The 
amount  of  energy  required  to  produce  an  ion  in  different  gases  is 
somewhat  different,  and  also  depends  on  the  hardness  of  the  rays. 

G.  S. 

Diffusion  of  Actinium  and  Thorium  Emanations.  Sidney 
Euss  {Phil.  Mag.,  1909,  [vi],  17,  412— 422).— Rutherford's  method  of 
measuring  the  velocity  of  diffusion  of  active  gases,  namely,  by  com- 
paring the  amount  of  active  deposit  formed  at  varying  distances  from 
the  source  of  activity,  has  been  applied  to  the  emanations  of  actinium 
and  thorium.  The  rates  of  diffusion  of  actinium  emanation  in  air, 
hydrogen,  carbon  dioxide,  sulphur  dioxide,  and  argon  are,  in  accord- 
ance with  Graham's  laws,  within  the  limits  of  error.  The  velocities 
of  diffusion  of  actinium  emanation  in  air  at  pressures  varying  from 
764  mm.  to  14  mm.  are  also  in  agreement  with  the  ordinary  laws  of 
diffusion.  Thorium  emanation  diffuses  in  a  normal  manner  in  argon 
and  in  air  at  various  pressures.  Since  actinium  emanation  diffuses 
1*19  times  as  quickly  as  thorium  emanation,  the  molecular  weights  of 
the  two  emanations  are  as  1  to  1  "42.  Radium  and  thorium  emanations 
have  practically  the  same  molecular  weight,  but  actinium  emanation 
has  a  much  smaller  molecule.  Hence  it  is  urged  that  actinium  is  not 
one  of  the  products  in  the  direct  line  of  descent  from  uranium  to 
radium.  R.  J.  C. 

Presence  of  Thorium  in  Rocks.  Gian  A.  Blanc  {Atti  R.  Accad. 
Lincei.,  1909,  [v],  18,  i,  241 — 246). — From  measurements  of  the 
quantity  of  emanation  liberated  from  a  definite  area  of  the  soil  of  the 
garden  surrounding  the  Physical  Institute  of  Rome,  the  conclusion 
is  drawn  that  one  gram  of  this  soil  contains  at  least  1'45  x  10~^  gram  of 
thorium  (compare  Abstr.,  1908,  ii,  248). 

The  author  has  examined  a  number  of  samples  of  rock  in  order  to 
ascertain  whether  they  contain  amounts  of  thorium  sufficient  to 
account  for  an  appreciable  proportion  of  the  radioactivity  of  the 
earth's  crust,  the  procedure  being  as  follows.  A  weighed  portion 
taken  from  the  interior  of  the  specimen  was  powdered  and  fused  with 
sodium  and  potassium  carbonates,  the  part  of  the  fusion  insoluble  in 
water  being  treated  with  hydrochloric  acid,  and  the  solution  freed 
from  silica  by  filtration.  After  adding  sulphuric  acid  and  separating 
the  insoluble  sulphates,  including  that  of  radium,  ammonia  was  added 
and  the  precipitated  hydroxides  dried,  powdered,  and  tested  for  radio- 
activity.    These  hydroxides  exhibit  activity  which  gradually  increases 
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for  about  a  week,  and  which  is  not  due,  in  appreciable  proportion,  to 
radium.  The  presence  of  uranium  in  the  hydroxides  is  excluded,  since 
uranium  carbonate  is  soluble  in  dilute  solutions  of  the  alkali  car- 
bonates ;  further,  by  adding  known  quantities  of  uranium  to  the 
hydroxides,  it  is  found  that  the  quantities  of  this  metal  necessary  to 
produce  the  observed  effects  are  considerably  greater  than  would  be 
expected  from  the  values  of  the  ratio  uranium  :  radium  calculated 
theoretically  by  Rutherford  and  confirmed  experimentally  by 
Bolt  wood. 

The  proportions  of  thorium  found  in  one  gram  of  various  rocks  are 
as  follows:  Syenite,  8*28x10^*  and  6*30  xlO~'  gram;  granite, 
3"I4  X  10~'  and  207  x  10~^  It  will  be  seen  that  these  amounts  are 
of  the  same  order  as  the  amount  found  in  the  soil  of  Rome  (vide  mpra). 

T.  H.  P. 

Behaviour  of  Bound  and  "  Free  "  Electrons  towards  Electro- 
magnetic Radiation.  Johann  Koenigsherger  and  K.  Kilciilinq 
{Anil,  Phtjsik,  1909,  [iv],  28,  889 — 924). — A  critical  compo-rison  is 
made  of  the  various  electron  theories  as  applied  to  the  phenomena  of 
absorption  and  dispersion.  In  reference  to  these,  measurements  have' 
been  made  of  the  absorption  of  various  organic  colouring  matters, 
coloured  minerals,  and  coloured  glasses,  and  of  the  variation  of  the 
absorption  with  the  temperature.  The  data  obtained  are  used  to  calcu- 
late the  number  of  vibrating  particles  (p)  which  are  associated  with  one 
molecule  of  the  organic  colouring  matter.  The  value  of  p  is  one,  and 
from  the  value  oip.ejm  the  authors  conclude  that  this  vibrating  particle 
is  a  negative  electi'on.  Since  the  value  of  p  is  practically  independent 
of  the  temperature,  it  follows  that  the  total  number  of  vibrating 
electrons  remains  unchanged  when  the  temperature  is  varied.  In  the 
last  section  of  the  paper,  the  selective  absorption  of  the  elements  and 
its  relationship  to  Abegg's  theory  of  valency  is  discussed. 

H.  M.  D. 

Existence  of  Positive  Electrons  in  Vacuum  Tubes.  A. 
DuKOUR  {Compt.  rend.,  1909,  148,  481 — 484). — J.  Becquerel  {ibid., 
1908,  146,  1308;  Abstr.,  1908,  ii,  751)  has  described  certain  experi- 
ments which  have  led  him  to  assume  the  existence  of  free  positive 
electrons.  The  author  has  repeated  and  confirmed  Becquerel's 
observations,  but  shows  that  the  deviation  of  the  beam  on  which  the 
theory  of  the  latter  is  based  is  not  due  directly  to  the  field,  but 
is  only  the  consequence  of  the  displacement  of  the  patch  where  the 
rays  strike  the  glass  when  a  magnetic  field  acts  on  the  cathode  rays. 
The  beam  in  question  is  therefore  a  beam  of  canal  rays,  produced 
under  somewhat  unusual  conditions.  G.  S. 

Hypothesis  of  Positive  Electrons.  Jean  Becquerel  {Compt. 
rend.,  1909,  148,  546—548.  Compare  Abstr.,  1908,  ii,  751).— A 
reply  to  Dufour  (compare  preceding  abstract),  in  which  the  author 
maintains  the  correctness  of  the  observations  which  led  him  to  formulate 
the  hypothesis  of  positive  electrons.  It  is  also  claimed  that  the 
conditions  obtaining  in  the  experiments  of  Dufour  were  not  identical 
with  those  in  the  experiments  of  the  author.  H.  M.  D. 
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The  Kinetic  Energy  of  the  Positive  Ions  Emitted  by  Hot 
Platinum.  F.  C.  Brown  {Phil.  Mag.,  1909,  [vi],  17,  355—361).— 
The  kinetic  energy  of  the  positive  ions  emitted  by  hot  platinum  has 
been  determined  by  measuring  the  rate  of  charging  up  of  a  metal 
plate  by  the  ions  from  a  hot  strip  of  platinum  contained  in  a  parallel 
plate.  Provided  the  distribution  of  energy  follows  Maxwell's  laws, 
the  gas  constant  should  be  calculable  from  the  relation  of  current  to 
voltage  under  these  conditions.  The  temperature  of  the  platinum  was 
not  allowed  to  exceed  1020°,  since  at  higher  temperatures  negative 
ions  are  also  evolved.  In  all  cases  the  gas  constant  could  be  satis- 
factorily calculated,  showing  that  Maxwell's  laws  hold  good.  The 
ions  do  not  arise  from  chemical  action,  nor  are  they  electrons,  but 
are  more  probably  evaporated  atoms  of  some  foreign  substance.  New 
platinum  gives  an  abnormal  number  of  ions  when  first  heated. 

E.  J.  C. 

Absolute  Zero  of  Potential.  Herbert  Freundlich  and  E. 
Makelt  {Zeitsch.  Elektrochem.,  1909,  15,  161 — 165). — Billitzer  {Ann. 
Phyaik,  1903,  [iv],  11,  923)  found  that  silver  powder  falling  through  a 
solution  of  silver  nitrate  produces  a  current  the  direction  of  which 
changes  when  the  concentration  of  the  silver  ions  is  diminished 
by  adding  a  halogen  salt  and  ammonia  or  potassium  cyanide.  In  the 
solution  in  which  the  reversal  occurs,  the  difference  of  potential 
between  silver  and  solution  is  zero,  and  a  measurement  of  the  E.M.F. 
of  a  combination  of  a  calomel  electrode  with  silver  in  this  solution 
gives  the  absolute  E.M.F.  of  the  calomel  electrode.  Billitzer  found 
+  0*13  volt  in  this  way,  the  usually  accepted  value  obtained  by  means 
of  a  mercury-dropping  electrode  being  —  0'57  volt.  The  authors  have 
repeated  Billitzer's  experiment  and  confirmed  it.  They  find,  however, 
that  the  sign  of  the  charge  on  the  silver  is  but  little  affected  by  the 
silver  ions.  Hydrogen  ions  give  a  positive,  hydroxyl  ions  a  negative, 
charge  to  the  silver,  but  in  a  solution  of  barium  hydroxide  it  is 
positive,  owing  to  the  stronger  action  of  the  barium  ions.  The  charge 
varies  with  the  nature  of  the  ions  in  the  solution  in  exactly  the  same 
way  as  the  charges  on  colloidal  particles  or  on  particles  of  non- 
metallic  substances,  and  are  probably  due  to  friction  and  have 
nothing  to  do  with  the  equilibrium  between  silver  and  silver  ions, 
and  therefore  can  give  no  information  about  the  zero  point  of  the 
potential  series.  T.  E. 

Potential  Energy  of  the  Elements.  Daniel  J.  Rankin  {Chem. 
News,  1909,  99,  195.  Compare  Abstr.,  1908,  ii,  680).— In  view  of 
the  fact  that  the  values  for  the  potential  energy  of  the  elements  are 
functions  of  the  atomic  weights,  and  a  change  in  the  second  decimal 
place  of  the  latter  effects,  in  some  instances,  two  integers  in  the  value 
of  the  potentials,  it  is  necessary  that  the  potentials  should  be  subject 
to  revision  concomitantly  with  the  atomic  weight.  The  potential 
energy  of  the  elements  have  been  corrected  by  the  atomic  weights  for 
1909  and  are  tabulated.  Graphically  representing  the  volumes  of 
static  energy  and  potential  energy  of  the  elements  by  concentric 
circles,  the  effect  of  external  energy  on   the  sphere  of   potential  is 
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regarded  as  determining  whether  or  not  combination  occurs ;  in  this 
view,  the  hypothesis  of  an  interatomic  fluid  (ether)  appears  un- 
necessary. J.  V.  E. 

Potential  of  the  Perro-Ferricyanide  Electrode.  Gilbert  N. 
Lewis  and  Ledyard  W.  Sargent  {J.  Amer,  Ch&nt.  Soc.,  1909,  31, 
355—363). — The  potential  of  a  gold  electrode  dipping  in  a  solution  of 
potassium  chloride  containing  potassium  ferrocyanide  and  ferricyanide 
has  been  measured  against  a  calomel  electrode  in  the  usual  way.  The 
three  salts  were  used  in  varying  concentrations,  and  the  results  are 
reproducible  to  O'OOOl  volt.  The  temperature-coefficient  of  the  B.M.F. 
was  measured  at  two  different  concentrations,  and  from  the  results  it 
has  been  calculated  by  the  Helmholtz  formula  that  the  heat  of  the 
reaction  represented  by  the  equation  Hg  +  CI'  +  Fe(CN)j"'  —  HgCl  + 
Fe(CN)g"''  is  18,500  cal.,  in  moderate  agreement  with  the  value  deter- 
mined directly. 

The  data  obtained  form  the  most  accurate  test  so  far  made  of  the 
validity  of  the  rule  that  in  a  mixture  of  salts  having  a  common  ion, 
the  degree  of  dissociation  depends  solely  on  the  concentration  of  that 
ion.  The  exact  influence  of  the  K*  ion  on  the  potential  cannot  be 
calculated,  but  increasing  the  concentration  of  that  ion  diminishes  the 
ionisation  of  the  ferrocyanide  more  than  that  of  the  ferricyanide,  as 
theory  indicates.  In  the  presence  of  O-S^-potassium  chloride  the 
ionisation  of  potassium  ferrocyanide  into  the  Fe(CN)j"'  ion  does  not 
exceed  2 — 3%,  a  result  which  can  only  be  reconciled  with  electrical 
conductivity  measurements  on  the  assumption  that  intermediate  ions 
play  an  important  part  in  the  process  of  conduction.  The  potentials 
are  independent  of  the  nature  of  the  anion.  G.  S. 

Potentials  between  Liquids.  Gilbert  N.  Lewis  and  Ledyard  W. 
Sargent  (/.  Anutr.  Cfusm.  Soc,  1909,  31,  333— 367).— The  potential  of 
a  gold  electrode  in  a  solution  of  a  potassium  .<>alt  containing  small 
quantities  of  potassium  ferro-  and  ferri-cyanide  depends  only  on  the 
concentration  of  the  potassium  ion  and  the  ratio  of  ferro-  to  ferri- 
cyanide (preceding  abstract).  If  two  such  electrodes  in  solutions  of 
two  different  potassium  salts  of  the  same  K'  ion  concentration,  and 
containing  the  same  quantities  of  ferro- and  ferri-cyanide,  are  combined, 
the  electrode  potentials  balance,  and  the  observed  potential  is  that 
between  the  two  liquids.  The  method,  which  has  already  been 
employed  by  Sauer  (Abstr.,  1904,  ii,  307),  has  been  used  to  determine 
the  contact  differences  of  potential  between  dilute  solutions  of  certain 
alkali  salts  with  univalent  anions,  and  the  results  are  in  excellent 
agreement  with  those  calculated  by  a  slightly  modified  form  of  the 
well-known  Plaock  formula.  Even  when  the  alkali  ion  concentration 
is  not  quite  the  same  for  the  two  solutions,  a  correction  can  be  applied 
and  the  method  is  applicable.  G.  S. 

[Electromotive  Force  of  the  Hydrogen-Oxygen  Cell.] 
Correction.  J.  N,  Bronsted  {Zeitsch.  physikal.  C/iem.,  1909,  65, 
744.  Compare  this  vol.,  ii,  10). — When  a  slight  error  in  calculating 
the  value  for  the  E.M.F.  of  the  hydrogen-oxygen  cell  is  corrected,  the 
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value  -£'=1*234   volts   is  obtained,    in    still   better   agreement   with 
Nernst's  value,  1*232  volts.  G.  S, 

Electromotive  Form  of  Nickel  and  the  Effect  of  Occluded 
Hydrogen.  Eugene  P,  Schoch  {Atner.  Cliem.  J.,  1909,  41,  208 — 
232). — Experiments  have  been  made  to  determine  the  true  reversible 
potential  difference  between  nickel  and  ^-nickel  sulphate  solution. 
This  potential  difference  depends  very  considerably  on  the  mode  of 
preparation  and  previous  treatment  of  the  nickel  electrode ;  it  is 
diminished  by  air  or  oxygen,  increased  by  hydrogen,  and  lowered  by 
slight  acidity  of  the  nickel  sulphate  solution.  The  true  equilibrium 
potential,  which  was  reached  from  both  sides,  is  given  as  048  +  0005 
volt.  This  value  is  reached  in  about  twelve  hours  if  an  electrode  of 
commercial  nickel  is  immersed  in  the  sulphate  solution,  which  is  boiled 
for  some  minutes  and  allowed  to  cool  out  of  contact  with  the  air.  The 
solution  should  be  perfectly  neutral  to  litmus.  The  effect  of  occluded 
hydrogen  on  the  potential  difference  was  examined  in  detail.  For 
both  sheet  nickel  and  finely  divided  nickel,  prepared  by  reduction  of 
the  oxide  in  a  current  of  hydrogen,  the  potential  difference  is 
increased.  In  consequence  of  this  it  is  found  that  the  electrolytic 
deposition  of  nickel  does  not  take  place  until  the  potential  is  from  0*2 
to  0*3  volt  higher  than  the  equilibrium  potential,  hydrogen  being 
simultaneously  deposited. 

The  equilibrium  potential  for  finely  divided  nickel  in  contact  with 
iV^-nickel  sulphate  solution  is  about  0*52  volt.  A  similar  increase  in 
the  potential  of  finely  divided  iron  as  compared  with  solid  iron  was 
found  by  Richards  and  Behr.  H.  M.  D. 

Behaviour  of  the  Nickel  Anode  and  the  Phenomena  of 
Passivity.  Eugene  P.  Schoch  {Amer.  Chem.  J.,  1909,  41,  232—256. 
Compare  preceding  abstract). — The  dependence  of  the  anode  potential 
of  nickel  on  the  current  density  has  been  examined  for  normal 
solutions  of  nickel  sulphate,  nickel  chloride,  and  potassium  sulphate. 
The  effect  of  the  addition  of  the  corresponding  acids  to  the  nickel 
salts  and  of  potassium  hydroxide  to  the  potassium  sulphate  was  also 
investigated.  The  nature  of  the  observed  phenomena  may  be  described 
with  reference  to  the  nickel  sulphate  solution. 

For  current  densities  less  than  4  milli-amperes  per  square 
decimetre,  the  nickel  shows  normal  anodic  behaviour,  and  the  potentials 
are  readily  reproducible.  This  is  not  the  case  if  higher  current 
densities  are  used,  and  with  excessive  densities  the  potential  falls 
continuously  until  the  evolution  of  oxygen  sets  in.  The  chemical 
action  which  takes  place  as  long  as  the  potential  for  the  evolution  of 
oxygen  has  not  been  reached,  is  a  quantitative  solution  of  nickel. 
There  is  neither  a  critical  voltage  nor  a  critical  current  density  which 
marks  the  termination  of  the  normal  anodic  behaviour  and  the 
transition  to  the  passive  condition.  The  potential  and  density  values 
corresponding  with  this  transition  depend  on  the  previous  electrolytic 
treatment.  When  the  current  is  discontinued,  the  potential  at  the 
anode  begins  to  rise  immediately,  the  rate  of  rise  diminishing  with 
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increase  in  the  extent  of  the  preceding  electrolysis  and  with  diminution 
in  the  accompanying  potential. 

The  observations  lead  the  author  to  conclude  that  nickel  has  a  very 
small  ionisation  velocity  ;  in  consequence  of  this,  comparatively  small 
current  densities  result  in  the  liberation  of  oxygen.  Whether  the 
nickel  in  the  passive  condition  is  protected  by  a  layer  of  oxygen  or 
covered  by  an  oxide  film  cannot  be  decided  on  the  basis  of  the 
observed  facts.  H.  M.  D. 

Maximum  Voltage  of  Electrolytic  Valve  Cells.  GOnthkr 
ScnuLZE  {Ami.  I'liysik,  1909,  [iv],  28,  787—807.  Compare  Abstr., 
1907,  ii,  842  ;  1908,  ii,  350,  560,  and  658).— Experiments  are  described 
in  which  the  author  has  examined  the  dependence  of  the  maximum 
potential  of  the  aluminium  valve  on  the  period  of  formation  of  the 
electrode,  the  nature  of  the  dissolved  electrolyte,  and  the  thickness  of 
the  gas  layer.  The  observations  are  in  agreement  with  the  view  that 
the  valvo  action  is  not  due  to  the  layer  of  oxide  on  the  electrode,  but  to 
a  much  thinner  layer  of  gas  which  is  confined  within  the  pores  of  the 
solid  covering  and  separates  the  electrolyte  from  the  metal.  The 
phenomena  observed  in  the  process  of  formation  of  the  valve  are 
readily  explained  if  it  is  assumed  that  the  anions  give  rise  to  electrons 
when  they  reach  the  gas  layer.  The  cause  of  the  maximum  voltage  is 
attributed  to  the  fact  that  the  layer  of  gas  cannot  increase  in  thick- 
ness in  consequence  of  spark  discharge  taking  place  when  a  certain 
potential  is  reached.  The  spark  potential  increases  with  the  dilution 
of  the  electrolyte,  and  for  different  electrolytes  at  the  same  concentra- 
tion it  appears  to  increase  as  the  degree  of  dissociation  decreases ;  it  is 
independent  of  the  current  density  used  in  the  formation  of  the  valve 
electrode  and  also  of  temperature.  The  paper  contains  a  series  of  plates 
showing  oscillographic  records  of  the  current  through  valve  cells  under 
conditions  corresponding  with  continuous  flow  and  spark  discharge. 

H.  M.  D. 

Oxide  Theory  of  the  Oxygen  Electrode.  II.  Richabd 
LoRENz  and  E.  Laubek  {Zeitsch.  Elektrodiem.,  1909,  15,  157 — 161. 
Compare  this  vol.,  ii,  15). — A  cell  consisting  of  two  lead  plates 
immersed  in  sulphuric  acid  is  used.  Hydrogen  is  passed  through  the 
acid  surrounding  the  cathode  plate.  The  cell  is  polarised  under  varied 
conditions,  and  the  discharge  curves  then  observed  in  the  way 
previously  described  (this  vol.,  ii,  15).  Arrests  were  observed  in  the 
discharge  curve  at  205,  1-62,  1-43,  109,  0-79,  0*63,  053,  043,  0-12, 
005,  -014,  -0-24,  -0-29,  and  -  045  volts.  Streintz  has  measured 
the  E.M.F.  of  combinations  of  different  lead  oxides  and  zinc  in  sul- 
phuric acid ;  these  are  0*34  volt  greater  than  the  E.M.F.'s  of  correspond- 
ing cells  with  a  hydrogen-lead  cathode.  Streintz's  measurements  give 
for  the  combination  Pb  |  PbO.^  |  H.^SO^  |  Hg  |  Pb,  12*07  volt,  and  when 
tlie  lead  peroxide  is  replaced  by  other  compounds,  the  following  results : 
HgPbOg,  0  62  volt ;  PbgO^,  041  volt ;  PbO,  0-12  volt;  PbgO,  0-08  volt ; 
massive  lead,  -  0-14  volt ;  lead  sponge,  -  0*23  volt ;  PbSO^,  —  0*28 
volt.  These  results  agree  well  with  eight  of  the  fourteen  arrests 
observed,  the  substances  corresponding  with  the  remainder  are  not 
identified.  T.  E. 
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Actinic    Influence     on    Electrochemical     Action,     L.    Ray 

Ferguson  {J.  Physical  Chem.,  1909,  13,  262— 265).— It  was  stated 
by  Robert  Hunt  (this  Journ,  1845,  2,  311)  that  on  exposing  the 
element  Pt  |  KE  |  AgNOg  |  Pt  to  sunlight,  although  iodine  was 
liberated  at  the  anode,  no  silver  was  precipitated  at  the  cathode, 
whereas  in  the  dark  crystals  of  silver  were  produced.  The  author 
finds  that  the  E.M.F.  of  this  element  is  0"3  volt  whether  in  dark  or 
light,  and  under  all  conditions  silver  is  liberated  on  completing  the 
circuit.     Hunt's  experiments  could  not  be  repeated.  R.  J.  C. 

Electrical  Conductivity  of  Solutions  of  Electrolytes  in 
Water,  Methyl  or  Ethyl  Alcohol,  Acetone,  or  in  Binary 
Mixtures  of  these  Solvents.  S.  W.  Serkoff  [/.  Russ.  Phys.  Chem. 
Soc,  1908,  40,  399—427;  1909,  41,  1—43  (Physical  Part)].— The 
author  has  measured  the  conductivities  of  solutions  of  various  con- 
centrations of  lithium  chloride,  bromide,  iodide,  and  nitrate,  ammonium 
thiocyanate,  and  sodium  iodide  and  salicylate  in  the  above-mentioned 
solvents. 

The  solutions  in  a  mixture  of  water  and  methyl  alcohol  all  exhibit  a 
minimum  in  the  conductivity  curve,  this  minimum  corresponding 
closely  with  the  maximum  viscosity  of  the  mixed  solvent.  The  con- 
ductivities in  mixtures  of  water  and  ethyl  alcohol  are  for  all  the 
electrolytes  much  smaller  than  those  calculated  from  the  law  of 
mixtures,  owing  to  the  greatly  increased  viscosity  of  the  mixed 
solvent.  With  mixtures  of  methyl  and  ethyl  alcohols,  the  con- 
ductivity curves  are  approximately  rectilinear  for  all  the  electrolytes 
examined. 

For  mixed  solvents  of  which  one  constituent  is  acetone,  no 
parallelism  exists  between  the  conductivity  and  viscosity  curves  ;  when 
the  mixture  contains  75%  of  acetone,  all  the  electrolytes  exhibit  a 
more  or  less  well-marked  maximum  of  conductivity.  Sodium  and 
lithium  iodides,  dissolved  in  a  mixture  of  acetone  and  one  of  the 
three  other  solvents,  give  conductivity  curves  very  similar  to  the 
corresponding  fluidity  curves  ;  with  lithium  chloride  and  nitrate  and 
sodium  salicylate,  however,  the  conductivity  and  fluidity  curves  are 
totally  dissimilar,  whilst  with  lithium  bromide  and  ammonium  thio- 
cyanate, intermediate  behaviour  is  observed.  This  maximum  con- 
ductivity is  not  due  to  increase  of  the  degree  of  dissociation,  but  is 
explained  by  the  resolution  of  the  compounds  of  the  ions  with  the 
solvent.  The  lower  the  conductivity  of  an  electrolyte  in  acetone  at 
infinite  dilution,  the  more  marked  is  its  maximum  conductivity.  In  a 
mixture  of  75%  acetone  with  25%  of  one  of  the  alcohols,  the  con- 
ductivities at  infinite  dilution  of  all  the  lithium  salts  are 
approximately  equal.  T.  H.  P. 

Action  of  Electrolytes  on  Copper  Colloidal  Solutions.  E.  F. 
Burton  {Phil.  Mag.,  1909,  [vi],  17,  583—597.  Compare  Abstr.,  1906, 
ii,  275,  841). — The  influence  of  electrolytes  on  the  velocity  with  which 
the  positively  charged  colloidal  particles  of  copper  move  in  an  electric 
field  has  been  investigated.  The  colloidal  solutions  were  prepared  by 
Bredig's  method,  and  the  electrolytes  used  were  potassium  chloride, 
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liulphate,  phosphate  and  ferricyanide,  and  aluminiam  sulphate.  Corre- 
Hponding  with  the  positive  charge  of  the  colloidal  particles,  it  is  found 
that  the  negative  ion  is  the  active  agent  in  diminishing  the  velocity. 
The  specific  activity  of  the  anion  depends  on  its  valency,  and  the 
relative  activities  of  anions  of  di£Ferent  valency  are  approximately  the 
same  as  the  rolative  activities  of  these  ions  in  respect  of  coagulative 
{X)wcr.  Observations  on  the  coagulation  of  the  copper  solutions 
indicute  that  this  takes  place  when  the  charge  on  the  particles  is 
neutralised,  and  these  are  no  longer  capable  of  moving  in  an  electric 
field.  H.  M.  D. 

Eleotrolytio  Precipitation  of  OaprouB  Oxide.  D.  Millke 
(/.  PhyHoal  Chem.,  1909, 13,  256— 261).— The  author  has  endeavoured 
to  find  the  conditions  for  the  electrolytic  production  of  cuprous  oxide  in 
the  finest  state  of  subdivision.  Sodium  chloride  solutions  at  60°  to 
100°  were  electrolysed  between  copper  poles.  The  higher  the  tempera- 
ture and  smaller  the  current  density,  the  larger  the  particles  and 
darker  the  colour  of  the  precipitate.  Increased  concentration  of  the 
salt  solution  appeared  slightly  to  decrease  the  sise  of  the  particles 
obtained.  A  very  small  proportion  of  gelatin  had  a  very  marked 
effect  in  reducing  the  size  of  the  particles  and  lightening  the  colour. 
It  was  found  that  in  the  lighter  (yellow)  precipitates  the  cuprous  oxide 
was  largely  hydrated.  R.  J.  C. 

Formation  of  Autocomplezes  in  Solutions  of  Cupric 
Bromide,  Cupric  Chloride,  and  Cobalt  Bromide.  Hbnry  Q. 
Denuam  (Zeitsch.  phyaikal.  Ch«m.,  1909,  65,  641— 666).— Kohlschutter 
(Abstr.,  1904,  ii,  338)  has  shown  that  the  transport  number  for  the  Cu" 
ion  in  aqueous  solutions  of  cupric  chloride  diminishes  with  increasing 
concentration  of  the  solution,  and  finally  becomes  strongly  negative; 
this  result  is  accounted  for  on  the  assumption  that  complex  anions  of 
the  type  CuCl^"  and  Cu(H,0)Cl3'  are  formed  in  increasing  amount  as 
the  concentration  of  the  solution  is  increased.  In  the  present  paper, 
it  is  shown  that  the  transport  number  for  the  Cu"  ion  in  aqueous 
solutions  of  cupric  bromide  and  cupric  chloride  and  in  alcoholic 
solutions  of  the  former  salt  diminishes,  and  finally  becomes  negative, 
with  increasing  concentration,  and  the  increased  complex  formation 
goes  parallel  with  the  change  of  colour  in  aqueous  solution  from  bluish- 
green  to  brown.  The  transport  number  is  more  negative  in  alcoholic 
than  in  aqueous  solutions  of  corresponding  concentration,  indicating 
greater  tendency  to  complex  formation  in  the  former  solvent.  In  the 
transport  measurements  the  copper  is  precipitated  at  the  cathode, 
mainly  in  the  form  of  cuprous  salt,  but  the  amount  of  the  latter  is 
not  proportional  to  the  amount  of  silver  liberated  in  the  silver  volta- 
meter, and  a  correction  has  to  be  applied  for  the  cuprous  salt  remaining 
in  solution.  The  neglect  of  this  precaution  probably  accounts  for  the 
fact  that  Kohlsch litter's  results,  although  in  qualitative,  are  not  in 
quantitative  agreement  with  those  described  in  the  present  paper. 

Further,  the  transport  numbers  for  the  Co"  ion  in  aqueous  and 
alcoholic  solutions  of  cobalt  bromide  diminish  with  increasing  concen- 
tration of  the  solutions,  and  finally  become  negative. 
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The  results  of  all  these  transport  measurements  are  satisfactorily 
accounted  for  on  the  assumption  that  complex  anions  of  the  type 
CuXg'  and  CuX/',  respectively  C0X3'  and  CoX^"  (X  =  halogen  ion), 
are  formed  in  increasing  amount  as  the  concentration  increases 
(compare  Donnan  and  Bassett,  Trans.,  1902,  81,  939),  The  question 
as  to  how  far  the  accompanying  changes  of  colour  are  also  connected 
with  differences  of  hydration  is  left  undecided.  G.  S. 

Dissociation  Constants  of  the  Dihydroxybenzenes.  Hans 
EuLER  and  Ivan  Bolin  {Zeitsch.  physikal.  Chem.,  1909,  QQ,  71 — 77). — 
The  acid  dissociation  constants  of  catechol,  resorcinol,  and  quinol 
have  been  obtained  by  measuring  the  electrical  conductivity  of  the 
ammonium  salts  in  aqueous  solution  at  18°  with  the  following  results : 
catechol,  ^^=3-3  x  10-^*>;  resorcinol,  ^a  =  3-6  x  IQ-i" ;  quinol,  Ka  = 
1-1  X  10-10  at  18°,  0-57x10-10  at  0°.  When  quinol  forms  salts  in 
very  dilute  solution,  an  intense  yellow  colour  is  observed ;  this  is  not 
due  to  oxidation,  but  probably  indicates  that  the  salt  exists  in  a 
quinonoid  form.  Quinone  also  forms  a  salt  with  an  equivalent 
amount  of  alkali  in  dilute  solution  {Ka  in  this  case  exceeds  IQ-^^),  but 
the  conductivity  of  the  mixture  rapidly  diminishes  ;  this  is  connected 
with  a  chemical  change  (in  absence  of  oxygen)  in  which  quinol  and  a 
higher  acid  oxidation  product  are  formed. 

It  is  a  general  rule  that  in  the  carboxylic  acids  negative  sub- 
stituents  increase  the  strength  to  a  greater  extent  in  the  ortho  than 
in  the  meta  or  para  position  (Ostwald),  but  resorcinol  is  rather 
stronger  than  catechol,  and  the  authors  confirm  the  statement  of 
Hantzsch  that  jt?-nitrophenol  is  rather  stronger  than  o-nitrophenol,  so 
that  the  above  rule  does  not  hold  for  the  acidic  properties  of  hydroxy- 
compounds.  G.  S. 

The  Electron  Theory  of  the  Carbon  Arc.  James  A.  Pollock 
{Phil.  Mag.,  1909,  [vi],  17,  361— 366).— The  author  discusses  the 
distribution  of  potential  in  a  direct  current  arc  on  the  basis  of  the 
theory  that  negative  electrons  are  projected  from  hot  carbon  whether 
it  be  positive  or  negative  pole.  This  projection  gives  rise  to  a  forward 
or  backward  E.M.F.,  according  as  it  is  from  the  negative  or  positive 
carbon.  The  electrons  are  arrested  by  collision  with  molecules, 
giving  rise  to  a  comparatively  immobile  layer  of  negative  ions.  This 
layer  is  the  cause  of  the  well  known  anode  fall  of  potential,  which 
is  equal  to  the  back  E.M.F.  at  the  anode,  both  depending  on  the 
temperature  of  the  crater.  The  cathode  fall  of  potential  attains  a 
characteristic  value  in  all  carbon  arcs.  The  theory  is  shown  to  be  in 
quantitative  agreement  with  Duddell's  results.  R.  J.  0. 

Magnetic  Properties  of  Certain  Compounds  of  Iron.  S. 
WoLOGDiNE  (Compt.  rend.,  1909,  148,  776 — 777). — The  temperatures 
have  been  determined  at  which  various  compounds  of  iron  are 
demagnetised.  The  powdered  substances  were  immersed  in  a  suitable 
liquid,  which  was  placed  in  a  magnetic  field.  The  temperatures  at  which 
the  particles  ceased  to  form  chains  between  the  poles  were  observed. 
The   following  values  are  recorded  :    magnetic  iron  oxide,  525° ;  iron 
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sulphide  (pyrrhotine),  300°;  iron  carbide,   180°;  iron  phosphide,  445*^; 
franklinite,  61°;  iron  tungsten  carbide  (2Fe,C,3WjC),  80°. 

H.  M.  D. 

Dependence  of  the  Ratio  of  the  Specific  Heats  of  Gases 
on  the  Temperature.  Robert  FOrstenau  {Ber.  deut.  physikal.  Gm., 
1909,  11,  137 — 138). — In  reference  to  the  author's  measurements  of 
the  Hpecific  heat  ratio  (this  vol.,  ii,  17),  it  is  pointed  out  that  two 
small  corrections  were  omitted,  these  being  necessary  because  the 
entire  apparatus  was  not  at  one  and  the  same  temperature,  and 
because  of  the  influence  of  the  diameter  of  the  tube  on  the  velocity 
of  sound.  In  the  ca^e  of  air  and  carbon  dioxide  at  500°,  the  specitic 
heat  ratio  is  probably  about  1*7%  greater  than  the  value  previously 
given.  H.  M.  D. 

Specific  Heats  of  Solutions.  I.  Hermann  Schlesinoer 
{Phyaikal.  Zeitsch.,  1909,  10,  210— 215).— A  method  is  described 
for  measuring  the  true  specific  heats  of  liquids  and  solutions  at 
definite  temperatures.  The  apparatus  consists  of  a  cylindrical  glass 
vessel  of  400 — 600  c.c.  capacity,  at  the  centre  of  which  a  spiral  wire 
of  platinum  is  supported  ;  the  ends  of  this  are  connected  with  thicker 
wires,  which  are  sealed  through  the  walls  of  the  vessel.  On  passing 
a  current  through  the  wire  a  definite  quantity  of  heat  is  generated 
in  the  interior  of  the  liquid  contained  in  the  glass  vessel,  and  the 
rise  of  temperature  is  determined  by  the  expansion  which  takes  place. 
For  the  purpo.se  of  measuring  the  increase  in  volume,  the  vessel  is 
provided  with  a  capillary  tube,  which  is  sealed  into  the  upper  part 
of  the  apparatus  and  dips  into  a  small  mercury  cup.  The  displace- 
ment of  the  mercury  in  the  graduated  capillary  tube  measures  the 
rise  of  temperature.  The  heat  developed  by  the  current  is  obtained 
by  measuring  the  quantity  of  electricity  by  means  of  a  gas  voltameter, 
and  the  potential  difference  at  the  ends  of  the  platinum  spiral  by 
means  of  a  voltmeter.  In  carrying  out  an  experiment,  the  apparatus, 
which  is  provided  with  two  carefully  ground  taps  for  the  purpose  of 
filling,  is  placed  in  a  bath,  the  temperature  of  which  must  be  kept 
quite  constant  during  the  time  required  by  the  experiment.  This  is 
absolutely  essential,  for  the  method  depends  on  the  assumption  that 
the  rise  of  temperature  is  entirely  confined  to  the  inner  portions  of 
the  liquid,  and  that  the  outer  portions  are  subjected  to  no  heat 
exchange. 

Measurements  of  the  specific  heat  of  5,  65,  and  85%  sulphuric  acid 
at  temperatures  ranging  from  0°  to  70°,  and  of  that  of  pentane  at  0° 
and  -  78°,  are  recorded.  The  specific  heat  of  normal  sulphuric  acid 
solution  falls  from  1-000  at  0°  to  0845  at  35°,  and  then  increases  to 
0-954  at  60°.  H.  M.  D. 

Calculation  of  Specific  Heats  of  Solutions.  Arthur 
Bakowski  {Zeitsch.  physikal.  Chem.,  1909,  66,  727 — 736). — Taking 
into  account  the  ionisation,  as  deduced  from  electrical  conductivity 
measurements,  and  on  the  assumption  that  the  specific  heats  of  the 
different  constituents  of  a  solution  are  independent  of  their  respective 
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concentrations,  a  formula,  one  form  of  which  is  c  =  [C{X—X')  +  B  + 
nMCw]/{-^+  nM),  is  obtained  as  representing  the  specific  heat,  c,  of  salt 
solutions.  In  this  expression,  A.  represents  the  equivalent  conductivity, 
8  the  difference  between  the  water  value  of  the  specific  beat  of  the 
solution  and  tha't  of  the  water  in  the  solution,  n  the  number  of 
molecules  of  water  present  for  each  molecule  of  salt,  N  and  M  the 
molecular  weights  of  salt  and  water  respectively,  and  C  is  a  constant 
for  any  one  solution.  The  formula  admits  of  the  calculation  of  the 
specific  heat  of  a  solution  of  any  concentration  when  the  specific  heat 
at  one  concentration  and  the  constant  C  (which  depends  on  the 
conductivity  of  the  solution)  are  known,  and  it  is  shown  from 
Thomsen's  data  that  it  gives  satisfactory  results.  Certain  deviations 
are  satisfactorily  accounted  for  on  the  assumption  that  in  some  cases 
association  between  solvent  and  solute  occurs.  When  this  is  taken 
into  account,  the  same  formula  holds,  the  only  effect  being  that  the 
original  significance  of  the  constant  G  is  altered.  G.  S. 

Melting-point  or  Freezing-point  Curves  of  Binary 
Systems  when  the  Solid  Phase  is  a  Mixture  of  the  Two 
Components  and  a  Compound  is  Formed.  Johannes  J.  van 
Laar  {Zeitsch.  physikal.  Chem.,  1909,  6Q,  197 — 237.  Compare  Abstr., 
1908,  ii,  808). — A  mathematical  paper.  A  general  expression  is 
deduced  for  the  thermodynamic  potential  of  the  systems  in  question 
when  a  compound  is  present,  and  then  a  somewhat  complicated  but 
quite  accurate  expression  for  the  dissociation  constant  K  is  obtained. 
It  is  shown  that  the  above  expression  yields  the  well-known  formula 
S[ogK/8T=glET^,  where  g  is  -the  total  heat  of  dissociation,  and  a 
definite  expression  is  given  for  q  in  terms  of  the  internal  heat  of 
dissociation  and  other  factors.  Nernst's  method  of  setting  up  a 
purely  empirical  expression  for  q  is  adversely  criticised,  as  is  his 
theoretical  treatment  of  equilibria  in  several  other  respects. 

The  possible  forms  of  curves  in  the  systems  in  question  are  discussed 
in  detail.  G.  S. 

New  Form  of  Platinum  Resistance  Thermometer,  and 
Molecular  -  weight  Determinations  in  Fused  Potassium 
Nitrate.  Joh.  Georg  Leonh.  Stern  {Zeitsch.  physikal.  Chem.,  1909, 
66,  667 — 694). — The  construction  of  a  new  form  of  platinum  resist- 
ance thermometer,  and  its  application  to  measure  small  differences  of 
temperature  in  the  neighbourhood  of  300°,  are  described  in  detail.  The 
chief  sources  of  error  are  thermo-E.M.F.'s,  induction  phenomena,  and 
the  effect  on  the  melting  point  of  variations  in  the  external  tempera- 
ture, but  jthey  have  been  so  far  overcome  that  values  constant  to 
within  0*04%  were  obtained  for  the  freezing  point  of  potassium 
nitrate.  The  values  of  the  molecular  lowering  obtained  with  different 
salts  are  as  follows  :  KNOg,  75  ;  KCl,  14  ;  NaNOg,  15  ;  AgNOg,  18-5  ; 
Sr(N03)2,  20 ;  Ba(N03)2,  20 ;  SrCla,  43 ;  BaCl2,  43 ;  KjSO^,  52  ; 
NagSO^,  56.  As  the  depression  constant,  calculated  from  the  heat  of 
fusion  of  potassium  nitrate  by  van't  Hoff's  formula,  is  about  16,  the 
above  results  indicate  that  potassium  nitrite  is  bimolecular,  potassium 
chloride  unimolecular,    the   nitrates  of   sodium,   silver,   barium,  and 
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stroDtium  slightly  ionised,  whilst  sodium  chloride  is  split  up  into  two 
parts,  barium  and  strontium  chlorides  into  three  parts,  and  the 
sulphates  of  sodium  and  potassium  into  more  than  three  parts  (ions). 

G.  S. 

Condition  of  Substances  in  Absolute  Sulphuric  Acid. 
Giuseppe  Oddo  and  E.  Scandola  (Zeitsch.  physikal.  Chem.,  1909,  66, 
138—152.  Compare  Abstr.,  1908,  ii,  353).— A  reply  to  Ilantzsch 
(Abstr.,  1908,  ii,  14,  462;  this  vol.,  ii,  18).  The  authors  have  pre- 
viously found  that  organic  bases  and  certain  other  substances  in 
sulphuric  acid  give  values  for  the  molecular  weight  about  half  the 
theoretical  value,  whilst  according  to  Hantzsch  the  true  values  are 
about  two-thirds  of  the  theoretical.  Hantzsch  has  expressed  the  view 
that  the  difference  is  due  to  the  employment  by  the  authors  of  in- 
sufficiently-dried preparations,  but  this  is  now  shown  to  be  erroneous. 
Experiments  have  been  made  with  a  large  number  of  carefully  dried 
organic  bases,  including  pyridine,  a-picoline,  aniline,  tribromoaniline, 
and  acridine,  and  in  all  cases  the  molecular  weights  are  about  50%  of 
the  theoretical  value  when  calculated  on  the  acid  sulphates.  Similarly, 
ammonium,  sodium  and  potassium  hydrogen  sulphates  have  about 
half  the  theoretical  molecular  weights  in  this  solvent.  For  water,  up 
to  a  concentration  of  4%,  values  about  7/12  of  the  theoretical 
molecular  weight  are  obtained,  rather  less  than  the  value  found  by 
Hantzsch. 

The  cause  of  the  difference  is  not  clear,  but  it  is  pointed  out  that  if 
the  first  observation  in  each  series  of  Hantzsch's  experiments  is 
neglected,  and  the  authors'  value  for  the  freezing-point  constant  used 
in  the  calculation,  the  values  then  approximate  to  half  the  theoretical 
value.     Traces  of  sulphur  trioxide  raise  the  apparent  molecular  weight. 

G.  S. 

Cryoscopy  of  Colloids.  Jacques  Duclaux  (Compt.  rend.,  1909, 
148,  714 — 716). — The  author  considers  that  the  proportionality 
which  exists  between  the  osmotic  pressure  and  the  lowering  of  the 
freezing  point  of  a  solution  should  also  be  found  in  the  case  of  colloidal 
solutions.  Measurements  of  the  osmotic  pressures  and  freezing  points 
of  solutions  of  ferric  and  thorium  hydroxides  have  been  made,  and  the 
experimental  results  support  this  view.  H.  M.  D. 

Calculation  of  the  Critical  Temperature  of  an  Associated 
Liquid  from  Surface-tension  Results.  J.  Livingston  R.  Morgan 
{J.  Anier.  Chem.  Soc,  1909,  31,  309— 322).— The  molecular  surface 
tension  of  an  associated  liquid  can  be  represented  over  a  wide  range  of 
temperature  by  means  of  the  interpolation  formula  y{M/d)ti  =  A  +  Bt  + 
Ct^,  where  A,  B,  and  C  are  constants.  The  formula  may  also  be 
written  in  the  form  y{Mld)ti  ~  y{M/d)Q^  -  kfyt  -  ^dk/dt.t'^,  where  k  is  the 
ordinary  "  constant  "of  the  Eotvos- Ramsay-Shields  formula  (which  for 
associated  liquids  varies  with  the  temperature),  k^  is  its  value  at  0°, 
and  the  other  symbols  have  the  usual  significance.  The  constants  are 
calculated  from  the  data  of  Ramsay  and  Shields  for  a  number  of 
associated  liquids  by  the  method  of  least  squares,  and  it  is  shown  that 
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for  a  wide  range  of  temperature  two  sets  of  coeflficients  are  necessary 
to  represent  the  experimental  results  at  low  and  at  high  temperatures 
respectively.  "When  the  agreement  is  good  at  high  temperatures,  the 
critical  temperature  of  the  liquid  is  found  by  equating  y[M/d)i  to 
zero  and  solving  for  the  corresponding  temperature,  which  is  6°  less 
than  the  critical  temperature.  If,  however,  there  is  good  agreement 
at  low  temperatures,  the  critical  temperature  can  be  calculated  from 
the  first  differential  coefficient  of  the  above  equation,  A;<  =  ^^  +  t.dk/dt, 
by  solving  it  for  the  critical  temperature.  As  k  for  associated  liquids 
proves  to  be  a  linear  function  of  the  temperature,  and  attains  its 
maximum  value  at  6°  below  the  critical  temperature,  it  would  become 
zero  at  6°  above  the  negative  critical  temperature  if  the  latter  were 
attainable.     Hence,  from  the  last  equation,  the  critical  temperature 

The  critical  temperatures  for  water,  acetic  acid,  methyl  and  ethyl 
alcohols,  calculated  by  the  above  methods,  are  in  excellent  agreement 
with  the  observed  values.  G.  S. 

Laboratory  Separation  of  Liquids  with  Slightly  Different 
Boiling  Points  by  a  Process  of  Distillation.  D.  D.  Gadaskin 
(J.  Russ.  Phys.  Chem.  Soc,  1909,  41,  66— 80).— The  author  finds  that 
beads  of  aluminium  and,  to  a  slightly  less  extent,  of  lead  make  a  far 
more  efficient  fractionating  column  than  those  of  glass,  the  liquid 
experimented  with  being  a  mixture  of  benzene,  b.  p.  80 — 82°,  and 
toluene,  b.  p.  109 — 112°.  In  order  to  avoid  washing  of  the  liquid  by 
the  vapour,  a  cone  of  aluminium  wire,  3  mm.  in  thickness,  is  placed 
with  its  base  resting  on  the  bottom  of  the  dephlegmator  and  its  point 
uppermost ;  this  arrangement  greatly  increases  the  effectiveness  of  the 
separation.  T.  H.  P. 

New  Dephlegmators  :  Fractional  Distillation  of  Substances 
of  High  Boiling  Points.  Michael  M.  Tichwinsky  {J.  Russ.  Phys. 
Chem.  Soc,  1909,  41,  81 — 89). — Details  are  given  of  a  number  of  new 
forms  of  dephlegmator,  T.  H.  P. 

Vapour  Pressure  of  Saturated  Solutions.  Alexander  W. 
Speeansky  [J.  Russ.  Phys.  Chem.  /Soc,  1909,  41,  90 — 105). — By  means 
of  the  tensimeter,  using  a-bromonaphthalene  as  manometric  liquid,  the 
author  has  determined  the  differences  in  vapour  pressure  between 
water  and  saturated  solutions  of  sodium  chloride  and  nitrate, 
potassium  chloride,  tartaric  acid,  and  resorcinol  at  temperatures 
23°  to  51°. 

The  relation  between  the  vapour  pressure  p  of  the  saturated 
solution  and  the  temperature  T  is  expressed  by  Bertrand's  formula  : 
p  =  ^{T  -  A)/2'P^  where  K  and  X  are  constants.  Such  a  formula 
is  also  applicable  to  saturated  solutions  of  magnesium  chloride  at 
0—25°. 

The  relation  between  the  vapour  pressures  of  saturated  solutions 
and  the  percentage  concentration,  C,  is  given  by  the  formula  :  logp  = 
alogC  +  6,  where  a  and  b  are  constants.  This  formula  is  applicable 
with  moderate  accuracy  to  solutions  of  sodium  chloride  and  nitrate. 
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potassium  chloride,  tartaric  acid,  and  magnesium  chlorida  For 
resorcinol  the  deviations  are  greater,  but  this  may  be  due  to  inaccuracy 
in  the  determinations  of  the  vapour  pressure  and  solubility,  the  latter 
only  varying  very  slightly.  This  relation  logp  — alogC  +  6  may  be 
expressed  in  the  form  'Px\V%  —  ^-^l^'t^  ^htX  is,  the  vapour  pressures 
of  the  saturated  aqueous  solutions  of  one  and  the  same  substance  at 
two  temperatures  are  related  to  one  another  as  the  corresponding 
concentrations  raised  to  the  power  a. 

The  two  expressions  -p^  K\{T -)C)\T^^  and  logp  =  alogC  +  4  are 
applicable  to  saturated  solutions  of  potassium  sulphate  at  tempera- 
tures from  the  boiling  to  the  cryohydric  point. 

Combination  of  these  two  formulie  gives  (7-»il[(2'-\)/y]'*,  which 
expresses  Bertrand's  formula  in  its  general  form.  T.  H.  P. 

New  Method  of  Measuring  the  Partial  Vapour  Pressures 
of  Binary  Mixtures.  Maktin  A.  Rosanuff,  A,  B.  Lamb,  and  F.  E. 
Breituut  (/.  Aimr.  Chem.  Soc.,  1909,  31,  448— 456  *).— The  method 
described  is  based  on  the  face  that  if  a  mixed  vapour  of  constant  com- 
position is  passed  through  a  liquid  mixture  of  the  same  substances, 
the  composition  and  temperature  of  the  liquid  will  steadily  change 
until  complete  equilibrium,  as  regards  both  temperature  and  pressure, 
has  been  established.  A  stationary  temperature  indicates  that 
equilibrium  has  been  attained,  and  the  vapour  bubbling  through  the 
liquid  may  then  be  condensed  in  any  quantity  and  analysed.  The 
liquid  can  be  also  withdrawn  and  analysed.  Assuming  that  the  ratio 
of  the  partial  pressures  in  the  vapour  is  equal  to  the  molar  ratio 
of  the  components,  and  knowing  the  total  pressure  from  direct 
observation,  the  partial  pressures  can  be  readily  calculated.  In  cases 
in  which  the  above  assumption  is  inadmissible,  the  exact  relation 
between  molar  ratios  and  partial  pressures  can  be  determined  by 
separate  experiments. 

The  older  methods  are  criticised,'and  the  new  method  is  described  in 
detail.  The  apparatus  consists  essentially  of  an  inner  tube,  in  which 
the  saturated  mixed  vapour  of  constant  composition  is  passed  through 
the  liquid  mixture,  and  an  outer  vessel  surrounding  it,  in  which  the 
vapour  is  produced  by  boiling  a  liquid  mixture,  the  composition  of 
which  is  kept  constant  by  the  introduction  of  the  more  volatile 
component  in  such  quantities  as  to  keep  the  boiling  liquid  at  a 
constant  temperature.  The  results  of  some  experiments  are  quoted 
which  prove  that  the  method  is  trustworthy.  E.  G. 

Electric  Thermoregulator.  Regaud  and  Fouilland  {Ann. 
Ghim.  anal.,  1909,  14,  141 — 146). — ^The  apparatus  consists  essentially 
of  a  mercurial  siphon  barometer,  the  short  limb  of  which  is  sealed  into  a 
larger  tube  containing  dry  hydrogen. 

The  lower  part  of  the  mercurial  column  is  traversed  by  a  portion  of 
the  heating  current,  the  conducting  wires  being  so  placed  that  the 
expansion  of  the  hydrogen  will  cause  the  contact  to  be  broken  if  the 
temperature  of  the  bath  exceeds  that  desired.  This  temperature  can 
be  altered  if  needful  by  inclining  the  barometer  from  the  vertical. 

L.  DE  K. 
*  and  Zeitsch.  physikal.  Chem.,  1909,  66,  349—368. 
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Simple  Method  for  Filling  Toluene  Thermoregulators. 
J.  P.  McGowAN  {Chem.  New^  1909,  99,  181).— The  author  has 
devised  the  following  method  for  filling  toluene  thermoregulators, 
considered  to  be  especially  advantageous  where 
a  salt  solution  is  used  between  the  toluene 
and  mercury.  If  the  side  tube  a  is  closed, 
suction  at  h  and  the  introduction  of  toluene  in 
c  will  cause  the  filling  of  the  regulator  with 
CL   '^  "  toluene.     The  salt  solution  is  then  poured  into 

c  until  sufficient  has  been  introduced  into  the 
bulb  d.  Finally,  mercury  is  introduced  into  c, 
and  is  likewise  sucked  into  the  bend  e ;  the 
capillary  tube  is  fused  in  a  blowpipe  flame,  and 
J\^  the  tube  c  is  filled  with  mercury  in  the  usual 

manner.  J.  V.  E. 
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The  Metalloids  Arsenic  and  Antimony. 
Thermochemical  Point  of  View.  John 
C.  Thomlinson  {Chem.  News,  1909,  99,  133. 
Compare  Abstr.,  1908,  ii,  1016).— It  is 
found  that  the  heats  of  formation  of  NHg, 
PHg,  AsHg,  and  SbHg  continually  decrease  as 
^  the  atomic  weight  of  the  elements  N,  P,  As, 

and  Sb  increase,  and,  consequently,  are  not 
in  accord  with  the  expected  values.  This  apparent  discrepancy  is 
considered  to  be  due  to  the  fact  that  these  compounds  are  gases, 
whilst  the  elements  above  referred  to  are  solid  at  the  temperature  for 
which  the  data  are  reckoned.  Hence  allowance  must  be  made  for  the 
latent  heats  of  fusion  and  volatilisation  of  these  elements,  and,  in 
general,  for  the  difference  of  heat  content  between  the  solid  and  gaseous 
state  at  that  temperature.  When  this  is  done,  the  amounts  of  heat 
absorbed  by  phosphorus,  arsenic,  and  antimony  in  assuming  the  gaseous 
state  in  their  hydrides  are  found  to  be  roughly  proportional  to  their 
atomic  weights.  Calculations  are  made  showing  an  approximate 
agreement  between  the  calculated  and  experimentally  observed  heats 
of  formation  of  phosphorous  acid,  arsenic  trioxide,  and  arsenic  pent- 
oxide.  J.  V.  E. 


Heat  of  Oxidation  of  Tin,  Heat  of  Combination  of  Acidic 
Oxides  with  Sodium  Oxides.  William  G.  Mixter  {Amer.  J.  Set., 
1909,  [iv],  27,  229—234.  Compare  Abstr.,  1908,  ii,  929).— The  heat 
of  oxidation  of  tin  has  been  determined  by  burning  the  metal  in  oxygen 
in  a  calorimetric  bomb,  and  also  by  oxidising  it  by  means  of  sodium 
peroxide  ;  the  methods  of  procedure  were  analogous  to  those  described 
in  a  previous  paper  (loc.  cit.).  In  the  experiments,  tin-foil,  tin-turnings, 
and  a  specimen  of  tin  prepared  by  decomposing  an  alloy  of  tin  and 
sodium  by  means  of  alcohol  and  water  were  used.  The  mean  results 
are  represented  by  the  equation  Sn  +  02  =  Su02  (cryst.)  -H  137,200  cal. 
and  Sn  +  2Na202  =  ISra2Sn03  +  ]Sra20-f- 133,800  cal.  When  tin  pre- 
pared from  the  alloy  was  burned  in  oxygen,  a  heat  development  higher 
than  the  average  was  obtained,  although  combustion  was  not  quite 
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complete  ;  it  is  considered  probable  that  the  mono-  and  dt-ozidee 
combiDe  with  formation  of  a  little  sesquioxide,  Sn^Oj,  heat  being 
developed  in  the  latter  change. 

The  heat  of  combustion  of  stannous  oxide  was  determined  with 
material  prepared  by  two  methods:  SnO(cryst.)  +^02  =  SnOj(cry8t.)  + 
71,000  ciil.  Finally,  the  hejit  of  combination  of  amorphous  stannic 
oxide,  prepared  by  heating  metastannic  acid  and  sodium  oxide,  has  been 
determined:  NajO  +  SnO^  (amorphous)  «=NajSn03  + 37,100  cal.  The 
thermal  relationship  between  crystalline  and  amorphous  stannic  oxide 
is  represented  by  the  equation  SnOj  (amorphous)  =  SnO^  (cryst.)  + 
1700  cal.  G.  S. 

General  Formula  for  Saturated  Vapoura  O.  Pilling  (Physikal. 
Zeitsch.,  1909,  10,  162 — 168). — On  the  assumption  that  there  is  a 
gradual  change  in  density  in  passing  through  the  surface  which 
separates  a  liquid  from  its  saturated  vapour,  and  that  the  behaviour 
of  the  substance  in  the  transition  layer  is  regulated  by  van  der  Waals' 
equation,  the  author  deduces  the  relationship  \ogP/p  =  2rl3ART,  in 
which  P  is  the  molecular  pressure  ( =o/©*),  p  the  vapour  pressure  of  the 
liquid  at  temperature  7\  r  the  latent  heat  of  vaporisation,  and  A  and 
A'  are  constants.  P  is  shown  to  be  equal  to  S{l/v+  \/V)/2A,  S  being 
the  internal  heat  of  vaporisation,  v  and  V  the  specific  volumes  of  the 
saturated  vapour  and  of  the  liquid  respectively.  It  is  further  shown  that 
the  vapour  pressure  p  (in  atmospheres)  at  the  temperature  T  is  given 
by  the  equation  Tg/2^=  (1  -  m  log  p)^,  T,  being  the  boiling  temperature 
at  atmospheric  pressure,  andm  =  37',/log  0  r^i/,  in  which  r«  is  the  latent 
heat  of  vaporisation  at  the  temperature  T„  and  M  is  the  molecular 
weight  of  the  substance.  A  further  relationship  is  given  by  the 
equation  r/rg  =  (Tg/T)K  The  experimental  data  for  water,  mercury, 
ethyl  ether,  ethyl  alcohol,  acetone,  chloroform,  carbon  tetrachloride, 
and  carbon  disulphide  are  shown  to  be  in  agreement  with  these  two 
equations.  H.  M.  D. 

Modifications  in  Victor  Meyer's  Vapour  Density  Apparatus. 
Eugenic  Morales  Chofrk  (Anal.  Fis.  Quim.,  1909,  7,  10 — 12). — 
Slight  alterations  are  suggested  in  the  ordinary  apparatus  to  facilitate 
the  automatic  introduction  of  the  substance  to  be  vaporised,  and  the 
direct  measurement  at  a  constant  temperature  of  the  displaced  air. 

W.  A.  D. 

Molecular  Volumes,  Densities,  and  Atomic  Weights. 
Anatole  Leduc  {Compt.  rend.,  1909,  148,  548 — 550). — The  values 
of  the  relative  molecular  volume  <^,  as  given  by  the  equation  Mpv  =  RT<f}, 
are  recorded  for  twenty  different  gases.  The  densities  calculated  from 
the  molecular  weights  by  the  equation  Dq  =  31-225  Ml<f>  are  compared 
with  the  experimental  values  of  the  density.  Molecular-weight  values, 
calculated  from  this  equation  by  inserting  the  experimental  density 
values,  are  also  recorded.  The  atomic-weight  values  of  nitrogen  deduced 
from  the  densities  of  nitrogen,  nitric  oxide,  nitrous  oxide,  and  ammonia 
are  respectively  14-006,  14-004,  14-0045,  and  14-0042.  The  values 
for  carbon  deduced  from  the  densities  of  carbon  monoxide,  carbon 
dioxide,   methane,    and    acetylene    are   respectively    12-004,   12,003, 
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12-0056,  and  12-005.  The>alue  for  chlorine,. 35 -463,  is  identical  with 
that  obtained  by  Dixon  and  Edgar,  and  that  for  sulphur,  32-072, 
agrees  with  that  obtained  from  chemical  data.  The  author  draws  the 
conclusion  that  the  method  of  molecular  volumes  yields  very  accurate 
values  for  the  aton^ic  weights,  and  that  the  method  is  trustworthy  both 
in  the  case  of  gases  liquefied  with  difficulty  and  those  which  are  readily 
condensed.  H.  M.  D. 

Calculation  of  Molecular  ^Weights  by  means  of  Vapour 
Densities :  Toluene.  Anatole  Leduc  {Compt.  rend.,  1909,  148, 
832 — 834). — The  inaccurate  value  obtained  by  Ramsay  and  Steele 
(Abstr,,  1903,  ii,  635)  for  the  molecular  weight  of  toluene  is  a  result 
of  the  method  followed  by  these  authors  to  arrive  at  the  limiting 
value  of  pvjT,  when  jo  =  0. 

From  Ramsay  and  Steele's  numbers,  the  author  finds  that  the  mean 
coefficient  of  deviation  of  toluene  vapour  from  Boyle's  law  between 
60  and  27  cm.  pressure  agrees  closely  with  the  calculated  value,  so 
that  this  vapour  exhibits  normal  behaviour.  Calculation  of  the 
molecular  weight,  according  to  the  equation  given  previously  by  the 
author  (preceding  abstract),  leads  to  numbers  varying  from  92*074  to 
92*094,  the  mean  being  92*083,  which  is  in  very  close  agreement  with 
the  real  molecular  weight,  92*088,  This  result  is  so  satisfactory 
that  the  vapour  density  of  toluene  may  be  employed  to  calculate  the 
atomic  weight  of  carbon,  for  which  the  value  12*003  is  obtained. 

T.  H.  P. 

Viscosity  and  Fluidity.    Eugene  C.  Bingham  and  Miss  J.  Peachy 

Harrison  {Zeitsch.  physikal.  Chem.,  1909,  QQ,  1 — 32.  Compare  Abstr., 
1906,  ii,  218  ;  1908,  ii,  1017).— The  fluidities  of  a  large  number  of 
liquids,  obtained  from  the  viscosity  data  of  Thorpe  and  Rodger  (Abstr., 
1897,  ii,  374),  are  plotted  against  the  corresponding  temperatures. 
For  a  number  of  non-associated  liquids  (hydrocarbons,  ethers,  halogen 
derivatives)  the  curves  are  nearly  straight  lines,  showing  that  the 
fluidity  is  approximately  a  linear  function  of  the  temperature,  and  the 
same  rule  holds  approximately  for  certain  associated  liquids  (organic 
acids)  and  also  for  alcohols  at  high,  but  not  at  low,  temperatures. 
The  fluidity  of  mercury  is  also  approximately  a  linear  function  of  the 
temperature.  The  fluidities  of  non-associated  compounds  at  their 
boiling  points  lie  on  a  straight  line,  an  indication  that  for  these 
compounds  the  fluidities  are  additive  properties. 

In  dealing  with  different  liquids,  it  is  found  most  satisfactory  to 
compare  the  slopes  of  the  curves,  or  the  temperatures  corresponding 
with  a  definite  fluidity.  On  this  basis,  constants  for  different  atoms 
(carbon,  hydrogen,  oxygen,  the  halogens,  etc.)  and  also  for  the  double 
linking  and  the  benzene  ring  are  calculated  ;  the  constants  calculated 
from  different  classes  of  compounds  are  in  good  agreement.  It  is  shown 
that  for  non-associated  liquids  the  absolute  temperatures  at  which  the 
respective  liquids  have  the  fluidity  in  question  can  be  calculated  from 
the  constants  with  an  accuracy  of  1%. 

The  temperatures  at  which  associated  liquids  have  a  given  fluidity 
are  much  higher  than  those  calculated  from  the  constants  applicable 
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to  associated  liquids.  On  the  assumption  that  viscosities  are  additive, 
the  degrees  of  association  for  a  number  of  associated  liquids  are 
obtaiued  by  dividing  the  observed  by  the  calculated  temperatures ; 
the  results  are  in  general  agreement  with  those  obtained  by  other 
methods. 

For  convenience  of  reference,  the  Buidities  at  intervals  of  10°  for  a 
large  number  of  liquids  are  given  in  tabular  form.  O.  S. 

Theory  of  Anisotropic  Liquids.  II.  Emil  Bose  {Phynkal. 
ZeitHch.,  1909,  10,  L'.W— 244.  Compare  this  vol.,  ii,  215).— A  detailed 
account  is  given  of  tho  author's  theory  that  anisotropic  liquids  consist 
of  molecules  which  have  the  form  of  ellipsoids  of  rotation  and  tend  to 
move  by  preference  in  the  direction  of  the  long  axes  of  the  molecules. 
A  division  of  anisotropic  liquids  into  two  classes  is  suggested, 
according  to  whether  the  transition  from  the  isotropic  to  the  aniso- 
tropic form  is  accompanied  by  a  decrease  or  an  increase  in  the  viscosity. 
In  general,  liquids  belonging  to  the  second  class  have  a  greater 
molecular  weight  than  those  which  belong  to  the  first.  For  liquids 
belonging  to  the  first  group  it  is  shown  that  the  ratio  of  the  maximum 
viscosity  of  the  isotropic  form  to  the  minimum  viscosity  of  the  aniso- 
tropic form  can  be  accounted  for  in  nearly  all  investigated  cases  by  the 
assumption  of  molecules  having  the  form  of  ellipsoids  of  rotation. 
To  account  for  the  existence  of  two  anisotropic  forms,  the  conception 
of  the  ellipsoid  of  rotation  is  replaced  by  that  of  a  triaxial  ellipsoid. 
The  transition  temperatures  which  limit  the  stable  existence  of  the 
anisotropic  forms  and  of  the  isotropic  variety  are  determined  by  the 
relationships  which  exist  between  the  energy  corresponding  with  the 
irregular  molecular  motions  and  that  of  the  special  orientated  motions 
in  the  direction  of  the  axes  of  the  ellipsoids.  The  heats  of  fusion,  of 
transition,  and  of  clearing  are  discussed,  and  it  is  shown  that  the 
optical  properties  of  an  isotropic  liquid  are  considerably  influenced  by 
a  magnetic  field.  H.  M.  D. 

Experimental  Investigation  of  Qibbs's  Theory  of  Surface 
Concentration  regarded  as  the  Basis  of  Adsorption.  II. 
Wm.  C.  McO.  Lewis  {PhU.  Mag.,  1909,  [vi],  17,  466—494.  Compare 
Abstr.,  1908,  ii,  357). — Further  measurements  have  been  made  of  the 
surface  condensation  at  the  boundary  between  aqueous  solutions  and  a 
hydrocarbon  oil.  The  interfacial  tension  was  measured  for  aqueous 
solutions  of  about  twenty  electrolytes,  and  in  all  cases  the  effect  of  the 
electrolyte  was  to  lower  the  tension.  It  was  found  previously  that 
the  adsorption  effect  in  the  case  of  aqueous  solutions  of  sodium  glyco- 
cholate,  Congo-red,  and  methyl-orange  is  very  much  greater  than  that 
indicated  by  Gibbs's  theory.  A  similar  discrepancy  is  now  found  in 
the  case  of  sodium  oleate  and  sodium  hydroxide.  On  the  other  hand, 
the  results  obtained  for  aqueous  solutions  of  caffeine  are  in  agreement 
with  Gibbs's  equation,  and  in  the  case  of  potassium  chloride,  silver 
nitrate,  barium  chloride,  and  cupric  chloride  the  adsorbed  quantities 
are  of  the  same  order  as  those  indicated  by  theory,  although  the 
experimental  values  are  in  every  case  greater  than  the  calculated 
values. 
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Evidence  has  been  obtained  that  the  adsorption  of  electrolytes  is  to 
some  extent  selective,  the  cation  being  more  readily  adsorbed  than  the 
anion ;  this  is  probably  due  to  an  electrical  effect,  for  the  hydrocarbon 
oil  is  negatively  charged  with  reference  to  the  aqueous  solution,  the 
difference  of  potential  between  the  oil  and  water  being  approximately 
0*15  volt.  This  electrical  effect  may  account  for  the  discrepancies 
between  experiment  and  theory  in  the  case  of  the  inorganic  salts 
examined,  but  it  is  not  sufficient  to  account  for  the  much  larger 
difference  found  in  the  case  of  sodium  glycocholate  and  the  other 
substances  in  the  same  group.  It  is  suggested  that  the  greater  dis- 
crepancies may  be  due  to  the  change  in  density  of  water  on  passing 
from  the  bulk  to  the  surface  film,  or  that  an  irreversible  phenomenon 
of  the  nature  of  gelatinisation  upon  the  oil  surface  plays  a  part  in 
the  process  of  surface  condensation.  H.  M.  D. 

Adsorption  of  Sugar.  Petee  Rona  and  Leonor  Michaelis 
{Biochem.  Zeitsch.,  1909,  16,  489 — 498). — The  composition  of  a 
dextrose  solution  shaken  with  animal  charcoal  is  the  same  after  three 
minutes'  treatment  as  after  twenty-four  hours,  indicating  that  the 
retention  of  sugar  is  due  to  true  absorption  and  not  to  decomposition. 
Increasing  quantities  of  acetone  or  acetic  acid  reduce  the  adsorption, 
and  in  presence  of  10%  of  either  it  is  possible  to  clarify  sugar 
solutions  with  charcoal  without  loss.  The  presence  of  protein  does  not 
influence  the  adsorption  of  dextrose.  The  above  statements  apply 
equally  to  sucrose. 

Normally,  a  substance  is  only  adsorbed  in  aqueous  solution  when  it 
reduces  the  surface  tension  of  the  water.  Traube  has  shown  the 
surface  tension  of  sucrose  solutions  to  be  greater  than  that  of  water, 
and  similar  measurements  are  now  given  for  dextrose.  It  is  pointed 
out  that  a  substance  may  also  be  absorbed  when  it  increases  the 
compressibility  of  the  solvent,  or  when  under  increased  pressure  it 
becomes  more  soluble.  E.  F.  A. 

Dissociation  of  Carbon  Dioxide  in  the  Carbon  Monoxide- 
Oxygen  Flame.  Fritz  Haber  and  Robert  Le  Rossignol  {Zeitsch. 
physikal.  Chem.,  1909,  QQ,  181—196).— Le  Chatelier  (1888),  on  the 
basis  of  experiments  by  Deville,  which  appeared  to  indicate  that  carbon 
dioxide  in  the  flame  of  carbon  monoxide  burning  in  oxygen  was  disso- 
ciated to  the  extent  of  40%  at  3000°,  calculated  the  dissociation  of 
carbon  dioxide  at  different  temperatures  by  a  thermo-dynamical 
method,  and  obtained  values  in  good  agreement  with  the  recent 
observations  of  Nernst  and  Wartenberg.  The  authors  point  out, 
however,  that  the  calculation  is  unsatisfactory  in  more  than  one 
respect,  and  have  been  led  to  repeat  Deville's  experiments  by  a 
modified  method.  A  silver  capillary  tube,  surrounded  by  a  condenser 
of  the  same  metal,  through  which  cold  water  circulated,  was  placed  in 
the  flame  so  that  the  end  of  the  capillary  was  1 — 2  mm.  over  the  inner 
cone  of  the  flame,  and  gases  were  withdrawn  from  the  latter  and 
analysed.     The  results  indicate  that  the  equilibrium  constant 

(where  the  brackets  denote  partial  pressures)  is  about  4,  corresponding 
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with  a  dissociation  of  about  37%.  The  temperature  of  the  flame 
is  calculated  from  thermal  and  other  data  as  lying  between  2600°  and 
2670°  but  radiation  and  other  causes  render  the  value  somewhat 
uncertain.  This  estimate  is  confirmed  by  the  observation  that  a  very 
thin  piece  of  iridium  foil  begins  to  melt  when  held  just  over  the  inner 
cone. 

Nitric  oxide  cannot  be  detected  in  the  flame  just  above  the  inner 
cone,  but  can  just  be  detected  at  a  point  15  mm.  higher.  The  pro- 
portion of  nitrogen  in  the  first  position  is  1  "T*/^  in  the  second  position 
4*3%.  The  pro2>ortion  of  oxygen  in  both  the  positions  mentioned 
is  about  13%.  The  original  oxygen  from  the  bomb  contained  4*5% 
of  nitrogen.  G.  S. 

Molecular  Diffusion  of  Gases  through  Pores  and  [the 
Phenomenon  of]  Bffusion.  Maktin  Knudskn  {Ann.  Phyaiky  1909, 
[iv],  28,  999—1016.  Compare  this  vol.,  ii,  216).— Measurements 
have  been  made  of  the  rate  of  passage  of  hydrogen,  oxygen,  and 
carbon  dioxide  through  small  holes  in  a  platinum  plate  0*0025  mm. 
thick.'  Two  apertures  measuring  respectively  5*2  and  66  x  10~" 
square  cm.  were  employed,  and  the  dependence  of  the  rate  of  diffusion 
on  the  pressure  of  the  gas  was  examined. 

The  experimental  results  ahow  that  the  rate  of  passage  of  the  gas 
through  a  small  aperture  is  inversely  proportional  to  the  square  root 
of  the  density  and  directly  proportional  to  the  pressure  difference  on 
the  two  sides,  provided  that  the  diameter  of  the  aperture  is  small 
in  comparison  with  the  mean  free  path  of  the  molecules.  When  the 
ratio  of  these  becomes  smaller  than  1  :  10,  the  process  no  longer  takes 
place  according  to  the  requirements  of  the  molecular  diffusion  formula. 
For  a  given  pressure  difference  on  the  two  sides  of  the  aperture  the 
deviations  from  this  formula  increase  as  the  ratio  of  this  pressure 
difference  to  the  mean  pressure  diminishes.  When  the  diameter 
of  the  aperture  is  more  than  about  ten  times  as  large  as  the  mean 
free  path  of  the  gas  molecules,  the  rate  of  flow  of  the  gas  through  the 
aperture  agrees  satisfactorily  with  the  law  of  isothermal  effusion. 

H.  M.  D. 

Diffusion  of  Chromium,  Iron,  and  Aluminium  Salts  through 
Gelatin  Jelly.  Henry  R.  Procter  and  Douglas  J.  Law  {J.  ISoc. 
Chevi.  hid.,  1909,  28,  297 — 299). — Results  of  experiments  are  given 
in  which  the  rate  of  diffusion  of  metallic  salt  solutions  was  observed  ; 
the  solutions  were  poured  on  the  surface  of  5%  gelatin  jelly  contained 
in  Nessler  cylinders,  and  coloured  pink  by  the  addition  of  slightly 
alkaline  phenolphthalein.  Owing  to  the  hydrolysis  of  the  chromium 
salts  employed,  the  penetration  of  the  acid  was  much  more  rapid  than 
that  of  the  base.  Solutions  of  normal  salts  and  others  rendered  basic 
by  the  addition  of  definite  quantities  of  sodium  carbonate  were 
employed,  and  it  was  noticed  that  in  the  case  of  chromium  chloride 
the  rate  of  diffusion  and  the  apparent  amount  of  hydrolysed  acid  was 
unaffected  by  these  conditions,  whilst  with  chrome  alum,  the  dift"usion 
of  the  chromium  was  rendered  much  slower,  but  without  any  corre- 
sponding influence  on  that  of  the  acid.     The  rate  of  diffusion  was 
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found  to  be  quite  independent  of  the  bore  of  the  tube.  Striae  or 
layers  of  green  were  noticed,  recalling  the  effects  observed  in  the 
diffusion  of  potassium  dichromate  in  gelatin  containing  traces  of 
silver  nitrate  (compare  Abstr.,  1907,  ii,  533).  The  phenomena  in  the 
case  of  iron  and  aluminium  salts  were  very  similar  in  character 
to  those  observed  in  the  case  of  chromium  salts.  W.  P.  S. 

Osmotic  Pressure  of  Sucrose  Solutions  at  20°.  Harmon  N. 
Morse  and  William  W.  Holland  {Amer.  Chem.  J.,  1909,  41, 
257 — 276.  Compare  this  vol.,  ii,  216). — Twenty-seven  measurements 
of  osmotic  pressure  are  recorded  for  the  usual  ten  weight-normal 
solutions.  The  supply  of  sucrose,  with  which  the  measurements  at 
10°,  15°,  and  25°  were  made,  became  exhausted  before  the  series 
at  20°  was  completed,  and  the  authors  have  experienced  great 
difficulty  in  obtaining  fresh  material  of  the  same  degree  of  purity. 
The  new  material  has  given  slightly  higher  values  than  had  been 
expected  according  to  the  previous  measurements.  The  data  for  the 
various  temperatures  are  compared,  and  the  authors  state  that  the 
experimental  evidence,  which  has  now  been  accumulated,  points  to  the 
substantial  equivalence  of  the  temperature-coefficients  of  osmotic  and 
gas  pressures.  H.  M.  D. 

Selective  Permeability  of  the  Coverings  of  the  Seeds  of 
Hordeum  vulgare.  Adrian  J,  Brown  {Proc.  Roy.  Soc,  1909, 
81,  B,  82 — 93). — The  permeability  of  the  coverings  of  the  seeds  of 
a  variety  of  barley,  Hordeum  vulgare,  var.  coerulescens,  for  dissolved 
salts  and  other  substances,  and  the  proportions  of  water  taken  up  from 
different  solutions,  have  been  investigated.  The  property  does  not 
depend  on  the  living  protoplasm,  as  seeds  killed  by  immersion  in  hot 
water  are  equally  efficient.  The  membrane  in  question  is  confined  to 
the  testa  of  the  seed. 

The  seeds  contain  a  blue  pigment  turned  red  by  acids,  hence  the 
entrance  of  the  latter  can  readily  be  detected.  When  seeds  are 
immersed  in  normal  solutions  of  hydrochloric  or  sulphuric  acid,  water 
readily  enters,  but  acid  does  not.  On  the  other  hand,  acetic,  formic, 
propionic,  and  trichloroacetic  acids  readily  enter  along  with  the  water, 
as  does  ammonia  in  dilute  solution.  The  seed-covering  is  impervious 
for  most  dissolved  salts,  but  mercuric  chloride  and  cyanide  and 
cadmium  iodide  pass  through,  whilst  mercuric  nitrate  and  sulphate 
and  cadmium  nitrate  and  sulphate  do  not  diffuse.  In  aqueous 
solution,  sucrose,  glucose,  and  glycerol  do  not  pass  through,  but 
certain  non-electrolytes  of  low  molecular  weight,  such  as  ethyl  alcohol, 
aldehyde,  ethyl  acetate,  and  acetone,  readily  pass  through,  as  does 
iodine  dissolved  in  an  aqueous  solution  of  potassium  iodide.  In  the 
experiments  in  which  the  covering  is  permeable,  it  is  shown  that  this 
is  not  due  to  destruction  of  the  membrane ;  when,  for  example,  seeds 
are  immersed  in  a  solution  containing  both  acetic  and  sulphuric  acids, 
only  the  former  acid  and  water  pass  through. 

The  proportion  of  water  absorbed  from  solution  (expressed  as  a 
percentage  calculated  on  the  original  weight  of  the  dry  seed),  as  well  as 
the  rate  of  absorption,  depend  largely  on  the  nature  of  the  solute. 
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Aft«r  «l0ven  days,  the  needs  hare  absorbed  from  a  normal  solntion  of 
'•?  36 — 37%  of  water,  as  compared  with  70%  from  water 
:  the  same  proportion  is  absorbed  from  other  alkali 
rhloridoH  and  nitrates,  but  potassium  nitrate  gives  a  distinctly 
higher  value.  It  is  remarkable  that  the  proportion  absorbed  from 
normal  8olutions  of  sucrose  and  dextrose  is  only  a  little  greater  than 
from  normal  sodium  chloride.  The  amount  of  water  taken  up  from 
Bolutions  of  substances  which  pass  through  the  membrane  is  UKually 
ahnoHt  as  great  as  from  water  alone.  As  regards  the  rate  of  absorp* 
tion,  the  solution  of  ethyl  alcohol  enters  at  about  the  same  rate  as 
pure  water,  the  solution  of  acetic  acid  more  rapidly,  and  the  solution 
of  ethyl  acetate  still  more  rapidly,  although  the  etiuilibrium  point  is 
the  same  in  each  case. 

No  satisfactory  explanation  of  the  semipermeable  action  in  question 
has  been  obtained  ;  it  may  be  that  the  molecules  of  the  two  classes  of 
substance  are  combined  in  a  different  way  with  the  solvent.  The  only 
strong  electrolyte  which  can  traverse  the  membrane  is  trichloroacetic 
acid.  O.  8. 

Origin  of  Osmotic  Effects.  II.  Differential  Septa.  Hznrt  £. 
Akmstkono  {I'roc.  Koy.  ^oc.,  1909,  81,  B,  94—96.  Compare  Abetr., 
1U07,  ii,  13,  848,  849,  850 ;  1908,  ii,  814 — 817 ;  and  Brown,  preceding 
iiV)8tnvct). — An  attempt  to  account  for  the  results  described  in  the 
previous  abstract  on  the  basis  of  the  author's  theqries  of  solution  and 
osmotic  pressure.  The  measurements  involve  the  study  of  a  struggle 
for  "  hy drone  "  between  a  mass  of  fine  particles  of  starch  within  the 
grain  and  the  solution  outside  the  grain.  The  concentrating 
efficiencies  of  the  solutes  are  in  gmieral  agreement  with  those 
obtained  in  other  ways.  The  compounds  which  penetrate  the 
membrane  are  presumably  slightly,  if  at  all,  hydrated,  whilst  those 
which  do  not  penetrate  form  stable  hydrates.  It  is  suggested  that 
tlie  colloidal  surfaces  of  the  intramolecular  passages  in  the  membrane 
are  associated  with  water  molecules  (**  hydrolated  "  and  '*  hydronated  ") ; 
solutes  which  are  hydrolated  would  be  retained  in  virtue  of  the 
attraction  between  them  and  the  hydrolated  membrane,  whilst  non- 
liydrolated  solutes  would  pass  through.  Some  isolated  observations 
made  by  Brown,  such  iis  the  action  of  ethyl  acetate  in  promoting  the 
entry  of  water  into  the  grains,  can  also  be  readily  accounted  for  on  the 
author's  theory.  G.  S. 

Molecular  Weight  and  Form  of  Substances.  Work  of 
Molecular  "Weight.  Michel  Yegounoff  (Centr.  Bakt.  Far.,  1909, 
ii,  23,  1 — 10). — The  form  of  a  substance  produced  when  two  substances 
inter-diffuse  depends  on  the  respective  molecular  weights ;  similarly, 
the  form  of  a  microbe  colony  growing  in  the  field  of  a  diffusing 
substance  depends  on  the  molecular  weight  of  the  substance.  Equa- 
tions are  deduced  by  means  of  which  the  molecular  weight  may  be 
calculated  in  certain  simple  cases  from  the  form  of  a  substance 
produced  under  the  influence  of  diffusion,  and  conversely,  when  the 
molecular  weight  is  known,  the  form  of  the  resulting  substance  can  to 
some   extent    be    foretold.     The    work    of    the    molecular   weight   is, 
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however,  usually  masked  by  many  other  influences,  such  as  movements 
of  the  medium,  variation  of  temperature,  and  variation  of  concentration. 

G.  S. 

Aqueous  Solutions.  Cam.  Gillet  {Bull.  Soc.  chim.  Belg.,  1909, 
23, 119 — 129). — Various  properties  of  aqueous  solutions  are  considered 
from  the  standpoint  of  the  view  that  liquid  water  consists  of  molecules 
of  dihydrol  and  hydrol  in  dissociation  equilibrium  corresponding  with 

+ 
the  equation  (H20)2  ^  HgO  +  HgO.     Corresponding  with  the  +  and  - 

signs,  the  hydrol  molecule  is  supposed  to  exist  in  two  forms  which  are 
related  to  one  another  in  a  similar  way  to  that  exhibited  by  tautomeric 
forms.  Aqueous  solutions  of  all  substances  are  supposed  to  contain 
chemical  compounds  formed  by  union  of  the  dissolved  substance  with 
the  positive  or  negative  hydrol.  Corresponding  with  the  increase  in 
the  dissociation  of  the  dihydrol  molecules  with  rise  of  temperature,  the 
solubility  of  most  substances  in  water  increases.  The  changes  in 
volume  in  the  formation  of  a  solution,  the  lowering  of  the  vapour- 
pressure,  and  the  osmotic  pressure  are  discussed  in  relation  to  the 
dissociation  equilibrium  and  the  formation  of  compounds  of  hydrol 
with  solute.  H.  M.  D. 

Mutual  Influence  on  Solubility  in  Aqueous  Solutions  of 
Ether,  Chloroform,  Phenol,  etc.  Hermann  Fuhner  {Ber.,  1909, 
42,  887 — 889). — The  fact  that  a  clear  saturated  aqueous  solution  of 
chloroform  when  mixed  with  a  similar  solution  of  ethyl  ether  pro- 
duced a  turbidity  due  to  the  separation  of  a  mixture  of  ether  and 
chloroform  led  to  the  examination  of  the  behaviour  of  a  number  of 
aqueous  solutions  of  organic  solvents.  The  solubility  of  ether  in 
water  at  20°  is  6-48%,  and  that  of  phenol,  8*40%,  yet  5%  solutions 
when  mixed  become  milky,  although  4%  solutions  remain  clear  after 
mixing.  These  phenomena  have  also  been  examined  by  Traube's 
stalagmometer.  W.  R. 

Theory  of  Concentrated  Solutions.  J.  Timmermans  {Bull.  Soc. 
chim.  Belg.,  1909,  23,  129 — 148). — The  author  is  of  the  opinion  that 
the  anomalies  exhibited  by  concentrated  as  compared  with  dilute 
solutions  are  to  be  explained  by  the  application  of  the  ideas  of  van  der 
Waals  and  not  by  the  assumption  that  compounds  are  formed.  The 
influence  of  pressure  on  the  mutual  solubility  of  a  pair  of  liquids  is 
considered,  and  it  is  shown  that,  in  general,  a  pair  of  liquids  can  be 
made  to  pass  through  all  the  stages  of  mutual  miscibility  by  varying 
suflSciently  the  external  pressure.  It  is  thus  possible  to  pass  con- 
tinuously from  dilute  to  concentrated  solutions  by  variation  of  the 
pressure,  and,  on  the  basis  of  this,  the  author  proposes  to  elaborate  a 
theory  of  concentrated  solutions.  H.  M.  D. 

Supposed  Influence  of  Crystallisation  in  Modifying  the 
Properties  of  the  Solution  of  a  Substance  Prepared  by  Mixing 
two  Solutions.  Desir6  Gernez  {Compt.  rend.,  1909,  148, 
537 — 541). — The  author  has  repeated  some  experiments  which  were 
performed  sixty  years  ago  and  appeared  to   show  that  the  rotatory 
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power  of  a  solution  prepared  by  mixing  equal  ▼olumes  of  equi- 
molar  soluti'tns  of  sodium  and  potassium  tartrates  is  different  from 
that  of  an  equally  concentrated  solution  prepared  from  the  crystalline 
double  salt.  Etiuimolar  solutions  of  the  two  tartrates  were  mixed  in 
equal  volumes  and  the  rotation  observed ;  the  solution  was  then 
allowed  to  crystallise  completely,  and  a  fresh  solution  of  the  same 
concentration  was  prepared  from  the  separated  crystals.  The 
rotation  of  this  solution  was  exactly  the  same  as  that  of  the  original 
solution.  Tne  same  result  was  obtained  with  sodium  and  ammonium 
tartrates.  H.  M.  D. 

Existence  and  Properties  of  Dispersive  Systems  in  the 
Region  between  Colloidal  and  Crystalloidal  Solutions. 
The  Sveduero  {Zeitscli.  Cfiem.  Ind.  Kolloide,  1909,  4,  168— 175).  — By 
the  reduction  of  auric  chloride  solutions  by  means  of  hydrazine  and  an 
ethereal  solution  of  phosphorus,  employing  solutions  of  gradually  de- 
creasing concentration,  the  author  prepared  colloidal  solutionsof  metallic 
gold  containing  particle.s  of  gradually  diminishing  size.  By  the 
hydrolysis  of  ferric  chloride  solutions  and  by  the  action  of  hydrogen 
sulphide  on  solutions  of  arsenious  acid,  a  similar  series  of  colloidal 
solutions  of  ferric  hydroxide  and  arsenious  sulphide  was  obtained. 
The  ab.'<orption  of  li>!ht  by  these  solutions  was  examined,  and  it  was 
found  that  the  specitic  absorption  (the  absorption  due  to  each  particle 
of  the  suspended  phase)  diminishes  as  the  size  of  the  particles 
decreases,  and  approximates  to  the  absorption  which  is  characteristic 
of  the  crystalloidal  solution.  H.  M.  D. 

Crystal-like  Arrangement  of  Fine  Solid  Particles.  Rudolf 
Krulla  {Zeitsch.  physikal.  Chein.,  1909,  66,  126  —128). — Iron  and  tin 
were  fused  together  in  a  graphite  crucible  under  a  layer  of  sodium 
hydrogen  carbonate,  the  greater  part  of  the  sodium  carbonate  removed 
by  washing,  and  the  fused  mass  placed  in  a  dish  with  water  and 
stirred.  After  some  time  it  was  noticed  that  part  of  the  metallic- 
looking  dust  on  the  surface  of  the  water  had  arranged  itself  in  the 
form  of  a  star,  and  on  stirring,  new  star-like  groups  were  formed.  The 
composition  of  the  stars  could  not  be  determined,  neither  was  it  found 
possible  to  repeat  the  experiment.  A  number  of  the  gi-oups  are 
figured.  G.  S. 

Inorganic  Ferments.  IV.  Iridium  Catalysis  of  Hydrogen 
Peroxide.  G.  A.  Brossa  {Zeitsch.  physikal  Chem.,  1 909,  66,  1 62— 180. 
Compare  Bredig  and  co-workers,  Abstr.,  1900,  ii,  213;  1901,  ii,  441, 
442). — Fairly  stable  solutions  of  colloidal  iridium  have  been  prepared 
by  Bredig's  method,  using  a  current  of  20 — 25  amperes  at  220  volts. 
The  solutions  are  reddish-brown  or  black,  depending  on  the  con- 
ditions of  preparation  ;  a  relatively  small  current  favours  the  produc- 
tion of  black  solutions.  The  solution  decomposes  hydrogen  peroxide 
rapidly  ;  the  reaction  is  unimolecular,  and  the  rate  is  approximately 
proportional  to  the  concentration  of  the  catalyst.  Unlike  its  effect 
on  the  catalytic  action  of  other  colloidal  metals,  alkali  does  not  affect 
the  rate  of  decomposition  of  hydrogen  peroxide  by  iridium.     Acids 
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accelerate  the  reaction  in  dilute  solution,  but  some  of  them  retard  it  in 
concentrated  solution.  The  magnitude  of  the  effect  varies  greatly 
with  the  nature  of  the  iridium  preparation^  in  some  cases  it  is  scarcely 
noticeable.  The  rate  of  the  reaction  is  retarded  by  hydrogen 
sulphide,  mercuric  chloride,  potassium  cyanide,  and  certain  other 
compounds,  but  not  by  iodine.  The  temperature-quotient  for  a  change 
in  temperature  of  10°  is  1'6.  :  G.  S. 

Application  of  Nernst's  Theorem  to  Certain  Heterogeneous 
Equilibria.  John  Johnston  {Zeitsch.  physiTcal.  Chew..,  1909,  65, 
737 — 743). — The  substance  of  a  paper  previously  published  (compare 
Abstr.,  1908,  ii,  812)  is  repeated  in  reply  to  Schottky's  criticisms 
(Abstr.,  1908,  ii,  1016)  of  the  author's  work  (Abstr.,  1908,  ii,  358). 

G.  S. 

Equilibria  between  the  Liquid  and  Solid  Phases  in  the 
System  NaCl  +  HgO.  Camille  Matignon  {Compt.  rend.,  1909,  148, 
550 — 553). — The  eutectic  temperature  was  found  to  be  -21*3°,  and 
the  solution  in  equilibrium  with  the  two  solid  phases  contains  30*7 
parts  of  sodium  chloride  per  100  parts  of  water.  The  freezing  points 
of  solutions  containing  11,  15,  20,  and  25  parts  of  sodium  chloride 
per  100  of  water  are  respectively  -6-6°,  -9-25°,  -12-7°,  and 
-16-66°.  The  solubility  of  the  hydrate  NaCl,2H20  at  -12-25° 
corresponds  with  32-9  parts  of  sodium  chloride  per  100  of  water. 

•H.  M.  D. 

Dependence  of  the  Reaction  Velocity  on  the  Temperature 
in  Homogeneous  Gaseous  Systems.  Hans  Goldschmidt  [Physihd. 
Zeitfch.,  1909,  10,  206 — 210). — A  theoretical  paper,  in  which  the 
author  has  deduced  a  relationship  between  the  rate  of  change  in  a 
gaseous  system  and  the  temperature.  It  is  assumed  that  the  molecules 
which  undergo  change  are  solely  those  which  have  velocities  greater 
than  a  certain  limiting  value,  and  by  applying  Maxwell's  distribution 
law,  an  equation  is  obtained  which  gives  the  connexion  between  the 
values  of  the  velocity  constants  for  two  different  temperatures. 
The  equation  involves  three  terms  in  which  the  two  temperatures  are 
involved^  but  two  of  these  can  be  neglected  in  comparison  with  the 
third  at  temperatures  not  very  different  from  the  normal.  The 
resulting  equation  is  then  identical  with  the  empirical  equation  set 
up  by  Arrhenius  to  express  the  results  af  experimental  measurements. 

H.  M.  D. 

Equilibria  in  the  System  (CH3CO)20-B208-H20  at  30°. 
M.  DuKELSKi  {Zeitsch.  anorg.  Chem.,  1909,  62,  118— 122).— The 
solubility  of  boric  acid  in  water  is  diminished  by  the  addition  of 
acetic  acid,  and  in  glacial  acetic  acid  the  solubility  is  very  small. 
Addition  of  acetic  anhydride  now  increases  the  solubility  very  greatly, 
new  solid  phases  being  formed.  For  the  estimation  of  acetic  acid  in 
presence  of  boric  acid,  the  best  results  are  obtained  by  titration  with 
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iodide-iodate  solution,  towards  which  boric  acid  is  indifferent,  and 
thio8ulphate.  The  reaction  is  a  verj  kIow  one,  and  it  is  necessary  to 
keep  the  solutions  forty  to  forty-four  hours  in  stoppered  vessels  at 
15 — 18°  before  titrating  with  thiosulphate  (compare  Groger,  J^eUaoh. 
angew.  Chem.,  1899,  12,  356,  and  Kux,  Abstr.,  1893,  ii,  307). 

The  pruducts  obtained  from  solutions  containing  acetic  anhydride 
may  also  be  prepared  by  decomposing  the  compound  B,0,,3AcjO 
(Pictet  and  Geleznoff,  Abstr.,  1903,  i,  601).  The  regions  of  stability 
have  been  partly  determined  at  30°  for  the  solid  phases  B(0H)3, 
B203,2Ac20,  and  B203,3Ac20.  C.  H.  D. 


Saponification  in  Stages  of  the  Esters  of  Dibasic  Acids. 
I.  Julius  Mever  {ZeiUch.  phy$ikal.  Cfuin.,  1909,  66,  81—125. 
Compare  Abstr.,  1907,  i,  462,  819). — The  formulse  representing  the 
sapouitication  in  stages  of  the  esters  of  dibasic  acids  on  different 
assumptions  as  to  the  relative  values  of  the  two  velocity  constants  are 
deduced.  In  continuation  of  earlier  work  on  the  hydrolysis  of  the 
esters  of  glycol  and  glycerol  in  acid  solution,  the  rate  of  hydrolysis  of 
a  number  of  acid  and  normal  esters  of  tartaric,  succinic,  and  camphoric 
acids  in  dilute  (0*01 — O'lA')  hydrochloric  acid  have  been  determined  at 
1 8°  and  25°,  and  also  at  higher  temperatures  for  the  esters  of  the  last- 
montioned  acid. 

In  the  case  of  all  the  esters  of  tartaric  and  succinic  acid,  the  I'eaction 
is  apparently  unimolecular.  The  hydrolysis  of  the  esters  of  the 
first  two  acids  really  proceeds  in  the  two  stages:  (1)  diester  — >- 
monoester  +  alcohol ;  (2)  monoester  — >  acid  +  alcohol,  but  as  the 
velocity  constant  for  the  first  reaction  is  almost  exactly  double  that  of 
the  second,  the  whole  reaction  is  pseudo-unimolecular ;  in  other  words, 
the  formula  for  unimolecular  reactions  applies  when  this  relationship 
holds  between  the  two  velocity  constants,  as  the  mathematical 
deductions  show. 

The  esters  of  camphoric  acid,  being  scarcely  soluble  in  water,  were 
hydrolysed  in  a  mixture  of  water  and  methyl  alcohol  containing 
different  concentrations  of  hydrochloric  acid.  The  two  monoesters  are 
designated  as  V  and  E  respectively.  In  this  case  the  hydrolysis  of  the 
diester  does  not  give  constants  when  calculated  as  a  reaction  of 
the  first, order  ;  the  constant  for  the  hydrolysis  of  the  E  ester  is  about 
fifty  times  greater  than  that  of  the  V  ester  at  45° ;  hence,  when  the 
diester  is  hydrolysed,  one  group  is  split  off  rapidly,  the  other  slowly, 
and  a  mixture  is  obtained  containing  a  large  proportion  of  the  V  ester. 
The  method  may  be  used  for  the  preparation  of  the  V  ester. 

For  one  and  the  same  acid,  the  rate  of  hydrolysis  is  not  greatly 
influenced  by  the  substituting  alkyl  group,  but  the  velocity  is  greatly 
influenced  by  the  nature  of  the  acid.  The  temperature-quotient  for 
10°  for  all  the  reactions  considered  lies  between  2*6  and  S'l.  The 
rate  of  hydrolysis  is  throughout  proportional  to  the  concentration  of 
the  hydrochloric  acid. 

It  is  shown  that  the  different  theories  of  hydrolysis  so  far  suggested 
are  in  many  respects  unsatisfactory,  and  an  attempt  is  made  to  account 
for  the  above  results  on  a  kinetic  basis.  G.  S. 

26—2 
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New  Method  of  Mathematically  Harmonising  the  Weights 
of  the  Elements,  together  with  a  Review  of  Kindred  Work, 
and  Some  Observations  Concerning  the  Inert  Gases  and 
Satellites.  F.  H.  Loring  {Chem.  News,  1909,  99,  148—151).— 
Following  a  brief  review  of  previous  attempts  to  arrive  at  some  plan  or 
formula  which  would  classify  the  elements,  the  author  describes  a 
newly-devised  mathematical  treatment  of  this  question. 

This  method  is  based  on  two  simple  operations  ;  the  first  being  to 
arrange  the  elements  in  a  regular  series  that  passes  through  a  zero, 
according  to  the  empirical  equation  ±{iP)  +  K=  W,  P  representing  a 
number  of  an  integral  series,  0,  1,  2,  3.  .  .  etc.,  and  K  a  constant 
of  somewhat  arbitrary  selection.  This  equation  gives  the  value  W 
approximating  to  the  true  atomic  weight  by  a  plus  or  minus  difference 
ranging  from  0  to  0'9.  The  second  operation  consists  in  projecting 
the  differences  between  the  calculated  and  actual  atomic  weights, 
horizontally  along  a  line,  on  which,  by  the  above  equation,  the  element 
is  placed.  By  drawing  curves  through  these  points,  the  interesting 
fact  is  brought  to  light,  that  elliptical  curves  round  two  common  foci 
are  obtained  which  intersect  practically  all  the  elements  and  occur  in 
groups  of  nine. 

Nitrogen  and  glucinum  are  the  only  elements  which  do  not  fit  into 
this  system,  the  former  giving  a  difference  of  I'l  between  the  observed 
and  the  calculated  atomic  weights,  and  the  latter  falling  away  from  any 
probable  curve.  It  is  suggested  that  these  two  elements,  as  well 
as  iodine,  each  carry  a  satellite,  which,  by  trial,  is  found  to  be  about 
02684.  Subtracting  this  fx^om  the  atomic  weight  of  nitrogen  and 
glucinum,  these  elements  then  fall  on  curves  in  a  regular  manner. 

A  more  fitting  position  for  iodine  on  one  of  the  curves  is  found  by 
assuming  the  true  value  for  this  element  plus  its  satellite  to  be 
126  9634  instead  of  126*92  ;  subtracting  0*2684  gives  a  value  placing 
iodine  on  a  curve  symmetrical  with  bromine. 

It  is  thought  probable  that  the  calculations  made  may  be  at  best 
only  approximate,  and  that  some  of  the  curves  may  require  shifting  ; 
the  agreement,  however,  between  the  observed  and  the  corrected  values 
are  sufficiently  close  to  make  the  probability  of  coincidence  impossible. 

J.  V,  E. 

Streams  of  Gases  through  Vessels.  Nicolae  Teclu  (/.  pr. 
Chem.,  1909,  [ii],  79,  171 — 173). — An  experiment  designed  to  show 
that  a  gas  only  tills  a  vessel  not  of  uniform  diameter  if  the  current  is 
slow,  is  performed  by  bubbling  air  through  a  bromine  solution,  and 
then  passing  the  bromine-laden  air  through  a  tube  into  a  balloon  pro- 
vided with  a  similar  tube  diametrically  opposite.  If  the  current  is 
slow,  the  vessel  is  gradually  filled  with  bromine  ;  if  fast,  the  bromine 
is  seen  to  pass  through  the  balloon  as  a  band,  the  diameter  of  which  is 
equal  to  the  diameter  of  the  tube.  W.  R. 

A  Porcelain  Vacuum  Reservoir  for  Liquid  Air.  Ernst 
Beckmann  {Zeitsch.  angew.  Chem.,  1909,  22,  673). — The  well-known 
glass  vacuum  reservoir  (Dewar's  flask)  is  replaced  by  one  made  of 
porcelain,  as  there  is  less  danger  of  breakage  during  transport. 

L.  DE  K. 
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An  Apparatus  for  Continuously  Extracting  Solids.  Norman 
L.  Gebiiaud  an<l  h\  Bryan  Thompson  {Chem.  Newt,  1909,  99,  124). — 
The  extracting  liquid  is  p]:iced  in  the  flask,  a,  and  heated  to  boiling, 
when  the  vapour  passes  up  the  tube  b  and  enters  e, 
which  contains  the  solid  to  be  extracted.  After 
passing  through  the  Kolid,  which  is  supported  on 
a  perforated  porcelain  di^k,  the  vapour  enters  the 
double-surface  condenser  d,  where  it  is  condensed 
and  returned  to  the  fla^k  a.  To  guard  against  the 
generation  of  pressure  in  the  apparatus,  the  return 
lube,  e,  carries  a  side-tube,/,  which  is  open  to  the 
air.  If  the  position  of  c  nnd  d  are  interchanged, 
the  solid  substance  may  be  extracted  by  percoUtion 
of  the  cold  li(j[uid  condensed  in  d.  J.  V.   E. 

Some  Time-  and  Labour  saving  Apparatus 
in  American  Chemical  Laboratories.  Victor 
Samter  {Zeitach.  Cfietn.  Ap}>aratenkund«,  1908,  3, 
569—573). — These  papers  contain  figures  and  brief 
descriptions  of  mechanical  pulverising,  ore-sampling, 
and  Kltering  apparatus  in  use  in  certain  American 
analytical  laboratories.  F.  M.  G.  M. 

Arrangement  for  Filtering  Liquids  Main- 
tained at  Constant  Temperature  in  a  Thermo- 
stat. Eugenic  Morales  Chofke  (ylno/.  FU.  Quim.,  1909,  7,  50 — 53). 
— The  liquid,  for  example  a  solution  in  equilibrium  with  its  solid, 
is  contained  in  a  cylindrical  lamp-glass,  closed  at  both  ends  with 
corks,  and  immersed  in  the  thermostat.  The  liquid  is  kept  in 
motion  by  a  stirrer  passing  through  the  upper  cork.  Through 
the  lower  cork  a  small  glass  tube  passes,  which  is  provided  with 
a  wad  of  filter-paper  or  glass-wool,  and  connects  by  means  of  india- 
rubber  tubing  with  a  larger  glass  tube  arranged  in  the  thermostat 
parallel  to  the  lamp-glass.  This  second  tube  receives  the  filtered 
liquid,  which  is  drawn  into  it  by  connecting  the  upper  orifice  with  a 
vacuum  ;  the  level  of  the  filtered  liquid  is  regulated  so  as  to  be  below 
that  of  the  water  in  the  thermostat,  so  that  it  is  uniformly  heated. 
The  receiving  tube  can  be  graduated  as  a  pipette  to  hold  a  known 
volume.  W.  A.  D. 


A  Simple  Lecture  Experiment  to  Illustrate  Simultaneously 
Three  Stages  of  Oxidation.  John  E.  Mackenzie  {CJiem.  XevoSy 
1909,  99,  146). — A  somewhat  striking  demonstration  of  the  change 
lead  peroxide  undergoes  when  heated  is  effected  by  sprinkling  a  thin 
layer  of  this  substance  on  to  a  flat-bottomed,  porcelain  basin,  which  is 
supported  on  a  pipe-clay  triangle,  and  then  heating  the  dish  by  a 
Bunsen  flame.  Where  the  heat  is  most  intense,  litharge  is  produced, 
the  parts  screened  by  the  triangle  change  to  red  lead,  and  in  the 
cooler  regions  of  the  dish  the  unaltered  peroxide  remains. 

J.  V.  E. 
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A  Pipette  Wash-bottle.  P.  B.  Dallimore  (Pharm.  J.,  1909, 
[v],  527). — The  advantage  of  the  apparatus  described  and  figured  is 
that  it  renders  the  washing  of  a  pi'ecipi- 
tate,  etc.,  by  a  known  quantity  of  water 
far  more  practicable.  A  small  wash-bottle 
A,  conveniently  made  from  glass  tube,  has 
a  piece  of  ordinary  tubing  fused  through 
the  bottom,  the  top  end  of  which  is  slightly 
opened  out  above  the  fused  joint  so  as 
to  allow  tube  C  to  be  ground  into  it.  The 
latter  tube  is  sealed  off  at  the  bottom, 
and  a  small  hole,  /,  is  blown  about  three- 
eighths  of  an  inch  above  the  ground 
glass  joint.  A  slightly  larger  piece  of 
glass  tubing  is  fastened  in  the  cork  for 
C  to  work  in,  and  a  piece  of  rubber  tube 
is  place  over  the  two  so  as  to  form  a 
spring  to  keep  C  down  in  its  place.  To 
use  the  wash-bottle,  tube  C  is  slightly 
raised,  and  water  is  forced  up  B  into 
the  inner  reservoir  by  blowing  down  J) 
until  any  desired  graduation  mark  is 
reached.  C  is  then  released,  the  rubber 
spring  making  the  ground  joint  water-tight,  and  by  blowing  down  E 
the  measured  water  may  be  discharged  down  to  the  zero  hole/. 

J.  V.  E. 


Arrangement  for  Preventing  an  Overflow  in  Open  Water- 
fed  Gas-holders.  Hermann  Wustenfeld  {Chem.  Zeit.,  1909,  33, 
412). — It  is  difficult  to  arrange  a  gas- 
holder so  that  a  long  continued,  slow 
current  of  gas  is  obtained  from  it.  The 
following  arrangement  has  been  found 
to  obviate  the  difficulties  of  regulating 
the  water-supply.  An  inverted  W- 
shaped  glass  tube,  a  and  b,  has  at 
the  centre  a  small  vertical  tube.  The 
end  a  of  the  glass  tube  is  connected 
with  a  water-supply,  the  end  b  with 
the  outflow,  and  the  apparatus  is  then 
suspended  in  the  reservoir  of  the  gas- 
holder, into  which  a  constant  stream 
of  water  is  also  flowing ;  a  constant, 
moderately  strong  stream  of  water  is 
then  passed  through  the  system  a  a  b  b. 
The  outflow  carries  away  constant 
streams  of  air-bubbles,  and  the  suc- 
tion thus  caused  in  the  small  tube 
suffices  to  remove  from  time  to  time  any  excess  of  water  in  the 
reservoir.  L.  de  K. 
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Inorganic    Chemistry. 


Behaviour  of  Fluorine  towards  Nitrogen,  Oxygen,  and 
Chlorine  at  the  Temperature  of  the  Electric  Arc  and  the 
Induction  Discharge.  Otto  Ruff  and  Julian  Zedner  {Ber.,  1909, 
42,  1037 — 1046). — Two  special  pieces  of  apparatus  are  described 
which  make  it  possible  to  heat  fluorine  and  mixtures  of  fluorine  with 
other  gases  at  the  temperature  of  the  electric  arc  or  of  the  induction 
discharge.  Fluorine  was  heated  with  nitrogen,  with  oxygen,  and  with 
chlorine,  but  in  no  case  did  any  reaction  take  place.  £.  F.  A. 

Quadrivalency  of  Oxygen.  John  C.  Thomlikson  {Chetn.  N«w$^ 
1909,  99,  185). — The  conclusions  drawn  by  Redgrove  (this  vol., 
ii,  308)  are  criticised.  The  increment  of  oxygen  atoms  in  a  molecule 
accompanied  by  a  lower  molecular  heat  of  combustion  than  would  be 
expected  by  theory  is  considered  to  be  probably  duo  to  experimental 
error,  and  not  a  valid  argument  for  the  quadrivalency  of  oxygen. 

J.  V.  E. 

Phosphorescence  and  Combustion  Flames  of  Sulphur. 
L£oN  Blocii  {Compt.  rend.,  1909, 148, 782 — 783). — The  phosphorescence 
exhibited  by  sulphur  at  about  200°  is  accompanied  by  the  formation 
of  considerable  quantities  of  ozone,  but  not  by  any  ionisation 
phenomena.  Attempts  to  isolate  a  lower  oxide  of  sulphur  by  passing 
air  over  gently  heated  sulphur  and  then  through  a  tube  immer<)ed  in 
liquid  air  were  unsuccessful.  The  combustion  flame,  which  replaces 
the  phosphorescence  effect  when  the  temperature  of  sulphur  is  raised 
to  360°,  is  non-conducting,  and  the  oxidation  of  sulphur  dioxide  by 
air  in  contact  with  spongy  platinum  is  also  unaccompanied  by  the 
production  of  ions.  Attention  is  directed  to  the  difference  in  the 
phenomena  of  oxidation  of  sulphur  and  phosphorus.  H.  M.  D. 

Purification  of  Hydrated  Sulphuric  Acid  from  Arsenic  by 
Cooling.  MoRANC^  {Compt.  rend.,  1909,  148,  842— 843).— The 
author  exposed  Glover  tower  acid  of  63'5°  Baum^,  prepared  from 
Spanish  pyrites,  to  a  temperature  varying  from  —8°  to  2°  for  twenty- 
four  hours.  It  was  then  found  that,  of  3730  grams  of  acid  taken, 
1895  grams  had  solidified  in  the  form  of  crystals,  whilst  the  rest 
remained  liquid.  The  impurities  present  in  these  two  forms,  calculated 
as  grams  per  100  grams  of  monohydrated  acid,  were  : 

Solid.  Liquid. 

Residue  at  a  red  heat 0-281  0-829 

Iron  and  aluminium  0"029  0*119 

Arsenic 0-033  0-368 

T.  H.  P. 

Synthesis  and  Formula  of  Caro's  Acid  (Monopersulphuric 
Acid).  Hermann  Ah  RLE  (/. /w.  Chem.,  1909,  [ii],  129 — 164.  Com- 
pare Lowry  and  West,  Trans.,  1900,  77,  950;  Baeyer  and  Yilliger, 
Abstr.,  1901,  ii,  380;  Armstrong  and  Lowry,  1902,  ii,  558;  Price, 
Trans.,  1906,  89,  53). — The  results  of  previous  investigations  has  led 
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to  the  conclusion  that  Oaro's  acid  is  either  H^SO^  or  HgSgO^,  the  acid 
in  the  former  case  being  monobasic,  and  in  the  latter,  dibasic.  This 
uncertainty  would  be  removed  if  the  acid  or  one  of  its  salts  could  be 
obtained  in  a  state  of  purity.  The  present  investigation  deals  with 
an  attempt  to  prepare  the  free  acid  from  hydrogen  peroxide  and  either 
sulphuric  acid  or  sulphur  trioxide,  as  Price  {loc.  cit.)  failed  to  obtain 
a  pure  potassium  salt.  The  reaction  HgOg  +  HgSO^  IZ  HoSOg  +  HgO 
is  a  reversible  one,  and  if  the  free  acid  is  to  be  obtained,  water  must 
be  carefully  excluded.  This  has  been  done  as  far  as  possible  by 
mixing  sulphur  trioxide  and  100%  hydrogen  peroxide;  above  -10° 
the  action  becomes  visible,  the  crystals  gradually  disappear  with 
development  of  heat.  In  this  way  a  9 2  "3%  monopersulphuric  acid  was 
obtained,  and  which  also  contained  6%  of  hydrogen  peroxide.  Experi- 
ments in  which  the  materials  were  added  in  molecular  proportions 
gave  an  80 — 85%  acid. 

Further  experiments  to  show  the  equilibrium  between  hydrogen 
peroxide  and  sulphuric  acid  gave  the  result  that  equilibrium  is  reached 
when  two-thirds  of  the  monopersulphuric  acid  is  formed. 

The  synthesis  and  kinetic  experiments  lead  to  the  conclusion  that  the 

acid  has  the  constitution  n^^^^D'OH'  ^^^  hydrogen  of  the  hydroxy! 

attached  to  bhe  sulphur  being  the  replaceable  hydrogen  atom.  At  the 
ordinary  temperature,  monopersulphuric  acid  is  a  mobile  liquid,  and 
above  0°  slowly  decomposes.  It  decomposes  explosively  with  catalysts, 
such  as  finely-divided  platinum  or  silver,  but  lead  or  zinc  dust  are 
without  vigorous  action.  Cellulose  and  wool  are  instantaneously 
decomposed. 

Full  details  are  given  for  the  preparation  of  1 00%  hydrogen  peroxide. 

W.  R. 

Hydroxylamine.  Fritz  Haber  (/.  pr.  Chem.,  1909,  [ii],  79, 
173—176.  Compare  Abstr.,  1897,  ii,  23).— The  observation  of  the 
author  that  hydroxylamine  is  reduced  quantitatively  to  ammonia  by 
alkaline  ferrous  solution  has  been  contradicted  by  Ebler  and  Schott 
(Abstr.,  1908,  ii,  1029),  who  found  that  nitrogen  and  nitrous  oxide 
were  also  evolved.  This  discrepancy  is  explained  by  the  fact  that  the 
author  used  dilute  hydroxylamine  solution,  whereas  Ebler  and  Schott 
probably  used  concentrated.  Further  experimental  evidence  is  given 
in  support  of  the  quantitative  production  of  ammonia  in  such  dilute 
solutions,  and  the  conclusion  is  drawn  that  this  result  is  in  harmony 
with  the  aminoxide  structure  OINH3,  and  against  the  constitution 
NHg-OH.  W.  R. 

Anhydrous  Hydronitric  Acid  [Azoimide].  I.  Electrolysis 
of  a  Solution  of  Potassium  Trinitride  [Azoimide]  in  Hydro- 
nitric  Acid  [Azoimide].  Arthur  W.  Browne  and  G.  E.  F.  Lundell 
(/.  Amer.  Chem.  Soc,  1909,  31,  435 — 448). — Since  anhydrous  ammonia 
and  hydrazine  are  poor  conductors  of  electricity  and  are  capable  of 
acting  as  ionising  solvents,  it  has  been  considered  of  interest  to  study 
the  behaviour  of  anhydrous  hydronitric  acid  [azoimide]. 
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AnhydrouR  hydronitric  acid  has  been  prepared  by  Dennis  and 
Inham'H  method  (Abstr.,  1907,  ii,  165),  and  experiments  are  described 
which  indicate  that  the  pure  substance  offers  a  very  high  resistance  to 
the  electric  current  and  has  a  specific  conductivity  approximately 
equal  to  that  of  pure  ammonia.  On  dissolving  potassium  trinitride 
in  the  anhydrous  acid,  the  conductivity  is  greatly  increased,  and  when 
such  a  solution  is  electrolysed,  nitrogen  and  hydrogen  are  evolved  in 
a  ratio  which  is  approximately  3  : 1,  but  somewhat  less  under  certain 
conditions.  Ammonia  is  formed  during  the  electrolysis,  but  hydrazine 
is  not  produced.  In  the  course  of  the  experiments,  certtiin  phenomena 
were  observed  which  might  have  been  caused  either  by  traces  of  ozone 
or  by  the  formation  of  small  quantities  of  a  polymeride  of  nitrogen, 
N3  or  N„  (compare  Szarvasy,  Trans.,  1900,  T7,  607).  B.  G. 

Atomic  Weight  of  Arsenic.  Analysis  of  Silver  Arsenate. 
(jKKCiOKY  P.  Haxtkr  aiid  Fletcukr  Bakkeb  Coffin  {J.  Ainer.  Chem.  Soc, 
1909,  31,  297 — 309). — The  method  depends  on  the  conversion  of  silver 
arsenate  into  silver  chloride  or  bromide.  Samples  of  the  arsenate 
were  prepared  by  adding  to  a  dilute  AyiS-solution  of  silver  nitrate  an 
equivalent  amount  of  an  alkali  arsenate  in  corre^^pondiug  dilution  in 
a  room  lighted  only  with  ruby  light.  There  is  some  evidence 
that  in  these  circumstances  trisodium  arsenate  gives  rise  to  a 
slightly  basic  silver  triarsenate,  whilst  disodium  ammonium  arsenate 
and  di.sodium  hydrogen  arsenate  give  rise  to  the  normal  salt.  The 
precipitates  were  washed  by  decantation,  partly  dried  by  centri- 
fugal action,  and  then  heated  in  an  electric  oven  at  130°  for  some 
time. 

Two  methods  were  employed  in  converting  the  silver  arsenate  into 
chloride.  By  the  first  method,  the  arsenate,  in  a  quartz  tube,  was 
heated  for  seven  to  eight  hours  in  a  strram  of  dry  air  at  250°,  then 
weighed,  and  finally  heated  in  a  current  of  dry  hydrogen  chloride  for 
some  hours  until  the  reaction  was  practically  complete.  Small 
corrections  had  to  be  made  for  the  traces  of  arsenic  still  remaining 
after  prolonged  heating,  and  also  for  the  traces  of  moisture  remaining 
after  heating  the  arsenate  for  some  hours  at  250°.  The  second  method 
consisted  in  heating  the  arsenate  in  a  platinum  boat,  and,  after 
weighing,  dissolving  in  nitric  acid  and  precipitating  as  silver  chloride 
or  bromide.  In  this  case,  a  small  residue  insoluble  in  dilute  nitric  acid 
was  found  to  be  soluble  in  concentrated  acid. 

The  specific  gravity  of  silver  arsenate  was  determined  by  displace- 
ment of  toluene;  Df  6-657. 

The  ratio  SAgCl :  Ag^AsO^  has  been  determined  in  15  analyses,  and 
the  ratio  BAgBr  :  AgjAsO^  in  11  analyses.  The  mean  of  the  most 
trustworthy  results  gives  As  =  75  02  for  Ag  =  107-93;  As  =7496  for 
Ag  =  107-88,  and  As  =  74-92  for  Ag=  107-85  [0=16].  G.  S. 

The  System  Sulphur- Arsenic.  W.  P.  A.  Jonker  {Zeitsch.  anorg. 
Chem.,  1909,  62,  89 — 107). — Arsenic  remains  unmelted  at  about 
800°.  A  mixture  having  the  composition  of  realgar,  AsgSo,  melts  at 
321°  to  a  thin  liquid  ;  the  freezing  point  is  lowered  by  the  addition  of 
either  sulphur  or  arsenic,  the  viscosity  being  greatly  increased  at  the 
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same  time,  the  addition  of  5%  of  sulphur  rendering  the  mass  so  viscous 
that  crystallisation  does  not  take  place  on  cooling.  On  the  arsenic 
side,  the  eutectic  point  is  at  310°.  Natural  orpiment,  AsgSg,  melts  at 
about  310°;  an  artificial  preparation  of  this  composition  does  not 
crystallise  on  cooling.  A  few  points  on  the  sulphur  side  of  the  curve 
have  been  determined  by  mixing  sulphur  and  realgar,  and  measuring 
the  temperature  at  which  the  mass  becomes  rigid  on  cooling.  This 
does  not  give  the  freezing  point,  but  the  curve  has  a  similar  form  to 
the  freezing-point  curve. 

The  sublimation  point  of  arsenic  in  an  open  vessel  is  616°  (Krafft 
and  Knocke,  this  vol.,  ii,  211,  give  554 — 556°).  A  saturated  solution 
of  arsenic  in  realgar  boils  at  534°,  and  natural  or  artificial  orpiment 
at  707°.  By  analysing  the  vapour  in  contact  with  the  boiling  liquid, 
the  sublimation  curve  has  been  determined,  and  its  form  shows  that 
AsgSg  is  very  lai'gely  dissociated  in  the  vapour  (compare  Szarvasy  and 
Messinger,  Abstr.,  1897,  ii,  404).  On  the  other  hand,  AsgSg  distils 
unchanged.     The  curves  do  not  indicate  the  formation  of  AsgSg. 

A  diagram  is  given  in  which  the  above  results  are  collected. 

C.  H.  D. 

Preparation  of  a  Boron  Carbide.  Samuel  A.  Tucker  (D.R.-P. 
206177). — A  boron  carbide  corresponding  with  the  formula  BgC  was 
prepared  by  heating  at  about  2500°  in  the  electric  furnace  a  mixture 
of  carbon  and  boric  anhydride  containing  excess  of  the  latter ;  when 
the  current  was  gradually  diminished,  so  that  the  material  was  cooled 
very  slowly,  the  product  was  obtained  in  a  crystalline  form. 

F.  M.  G.  M. 

Action  of  Gaseous  Hydrogen  Chloride  on  Amorphous 
Silicon.  Adolphe  Besson  and  L.  Fournier  (Compt.  rend.,  1909, 
148,  555 — 557). —  When  dry  hydrogen  chloride  is  passed  over  heated 
amorphous  silicon,  products  are  obtained  which  are  condensed  with 
difliculty.  It  was  found  convenient  to  absorb  these  in  silicon  tetra- 
chloride cooled  by  means  of  solid  carbon  dioxide.  By  fractional  dis- 
tillation of  the  solution,  the  compounds  SiHgCl,  which  boils  at  about 
-  10°,  and  SiHgClg,  which  boils  at  about  +  12°,  were  obtained  in  ap- 
preciably pure  condition.  Both  these  chlorides  are  colourless,  mobile 
liquids,  which  have  a  large  coefficient  of  expansion,  and  are  decom- 
posed by  water  and  alkalis  with  evolution  of  hydrogen.  A  sulphur 
compound  boiling  at  about  -  25"  was  also  obtained  in  small  quantity  ; 
the  formation  of  this  is  attributed  to  the  presence  of  sulphur  as  an 
impurity  in  the  amorphous  silicon. 

With  the  object  of  preparing  the  above  compounds,  silicon  tetra- 
chloride vapour  was  passed  over  calcium  hydride  heated  to  a  tem- 
pei'ature  below  redness.  The  products  obtained,  however,  were 
hydrogen,  hydrogen  chloride,  silico-chloroform,  calcium  chloride,  and 
either  calcium  silicide  or  amorphous  silicon,  depending  on  the  tem- 
perature. At  a  relatively  low  temperature  and  with  excess  of  calcium 
hydride,  calcium  silicide  is  formed,  whereas  at  a  higher  temperature 
and  with  excess  of  silicon  tetrachloride  amorphous  silicon  is  obtained. 

H.  M.  D. 
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Preparation  of  Silicon  Chlorides  of  the  Silicomethane  Series. 
Adolphe  liEssoNand  L.  Fourniee  (Com;j<.  reru/.,  1909,  148,  839—842). 
From  the  mixed  silicon  chlondes  obtained  by  the  action  of  an  electric 
disclmrge  on  a  mixture  of  hydrogen  and  silicomethane,  the  authors 
have  separated  the  following  compounds.  (1)  Silicon  tetrachloride. 
(2)  Hexachlorosilicoethane.  (3)  Octachloro8ilicopropane,b.  p.  215 — 218° 
(tlattennann  and  Weinlig,  Abstr.,  1894,  ii.  414,  gave  b.  p.  210 — 215<=), 
which,  after  solidification,  has  m.  p.  -  67°.  (4)  Dodecachlorosilieo- 
pentanfi,S\r,C\^^,vfhic\\  is  a  colourless, oily  liquid, b. p. about  150°/I5mm., 
fumes  in  the  air,  is  readily  decomposed  by  water,  giving  a  white 
product  resembling  silica,  and  often  gives  off  sparks  and  ignites  when 
gently  rubbed.  (5)  Tetrademichlorosilicohexane,  Si^Cl^^,  which  is  a 
white  solid,  m.  p.  170°  (decomp.),  subliming  in  a  vacuum  at  about  200°, 
giving  crystals  which  later  assume  a  waxy  consistency ;  it  is  readily 
decomposed  by  water,  giving  a  white,  combustible  substance. 

After  the  above  compounds  have  been  removed  by  prolonged 
heating  at  200 — 210°  in  a  vacuum,  there  remains  a  solid,  reddish- 
yellow,  glassy  mass,  which  is  almost  entirely  soluble  in  light  petroleum 
or  carbon  tetrachloride,  and  is  apparently  a  mixture  of  a  number  of 
chlorides.  T.  H.  P. 

Thermal  Effects  of  the  Musical  'Arc.  Probable  Fusion  of 
Carbon.  M.  la  Hosa  (Compt.  rend.,  1009, 148,  475 — 478). — As  there 
is  some  evidence  that  the  singing  arc  is  more  powerful  than  the 
ordinary  arc,  the  author  has  attempted  to  fuse  carbon  by  means  of  the 
former.  Sugar  charcoal  was  exposed  to  the  musical  arc  between  carbon 
electrodes  for  some  hours,  and  in  the  residue  particles  of  graphite, 
showing  under  the  microscope  no  trace  of  the  contours  of  the  original 
charcoal,  were  observed.  This  appears  to  indicate  the  fusion  of  carbon, 
more  particularly  as  the  ordinary  arc  under  corresponding  conditions 
did  not  produce  the  same  effect  (compare  this  vol.,  ii,  311).        G.  S. 

Decomposition  of  Carbon  Tetrachloride  Vapour  in  the  High 
Tension  Electric  Arc.  Carl  Schall  {Zeitsch.  phyaikal.  Chem.  Unterr., 
1908,  21,  385 — 387). — An  apparatus  suitable  for  demonstration 
purposes,  in  which  a  high-tension  electric  arc  is  passed  through  the 
vapour  of  carbon  tetrachloride,  is  described  and  figured.  Clouds  of  soot 
are  immediately  formed,  and  a  considerable  proportion  of  free  chlorine 
is  obtained.  In  one  experiment,  100  grams  of  the  pure  tetrachloride 
were  subjected  for  a  considerable  time  to  the  action  of  the  arc,  and, 
besides  chlorine  and  carbon,  hexachlorobenzene  was  detected  in  the  , 
residue.  G.  S. 

Formation  of  Graphitic  Acid  and  the  Definition  of  Graphite. 
Georges  Charpy  {Compt.  rend.,  1909,  148,  920— 923).— For  the 
preparation  of  graphitic  acid,  Brodie's  reagent,  fuming  nitric  acid,  and 
potassium  chlorate  may  be  replaced  by  other  oxidising  mixtures,  such  as 
concentrated  sulphuric  acid  with  potassium  permanganate  or  chromic 
acid.  The  reaction  proceeds  at  the  ordinary  temperature,  and  is 
accelerated  by  heat,  although  with  loss  of  carbon  as  carbon  dioxide. 
(Specimens  of  carbon  hitherto  considered  amorphous  (carbon  from  steel 
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and  the  product  obtained  by  heating  graphitic  acid)  also  yield  graphitic 
acid  on  oxidation.  The  definition  of  graphite,  which  depends  on  the 
action  of  these  oxidising  agents,  is  therefore  unsatisfactory. 

The  density  of  the  above  specimens  of  carbon  was  found  to  be 
225  after  compression  ;  they  should  consequently  be  classed  as  true 
graphites  (compare  Le  Chatelier  and  "Wologdine,  Abstr.,  1908,  ii,  177). 

W.  O.  W. 

Atomic  Weight  of  Potassium.  Gustave  D,  Hinrichs  {Com'pt. 
rend.,  1909,  148,  484 — 485). — From  the  recent  experiments  of 
Lenher  (this  vol.,  ii,  230)  on  the  atomic  weight  of  tellurium  by 
the  decomposition  of  potassium  tell uri bromide,  the  author  shows  that 
on  his  theory  (compare  Abstr.,  1907,  ii,  945)  the  atomic  weight 
of  potassium  is  39J  =  39'125.  G.  S. 

Alcoholic  Potash.  A.  van  Raalte  {Chem.  Weekhlad,  1909,  6, 
252—253.  Compare  Scholl,  Abstr.,  1908,  ii,  425;  Rabe,  Abstr., 
1908,  ii,  689). — Alcoholic  potash,  prepared  by  Rabe's  method,  may 
keep  in  Batavia,  but  not  in  Holland.  By  suspending  35  grams  of 
potassium  hydroxide  sticks  in  a  muslin  bag  in  a  litre  of  96%  alcohol 
until  solution  is  complete,  filtering,  and  preserving  the  solution  in  a 
brown  stoppered  bottle,  alcoholic  potash,  which  remains  colourless 
for  at  least  six  months,  is  obtained.  At  the  end  of  that  period  its 
titration  value  was  unaltered.  A.  J.  W. 

Impossibility  of  Judging  of  Relative  Stabilities  of 
Corresponding  Compounds  of  Silver  and  Lead  from 
Thermochemical  Data.  Albert  Colson  (Compt.  rend.,  1909, 
148,  837 — 839). — The  relations  between  the  heats  of  formation  of 
Bilver  and  lead  carbonates  and  nitrates,  either  from  their  constituent 
elements  or  from  the  oxides  into  which  they  decompose  on  heating, 
indicate  that  lead  nitrate  and  carbonate  should  be  more  stable  than 
the  corresponding  silver  compounds.  This  is  found  to  be  the  case 
with  lead  carbonate,  which  attains  a  dissociation  pressure  of  760  mm. 
at  285°,  whilst  the  silver  salt  gives  this  pressure  at  220°. 

The  nitrates,  however,  exhibit  different  behaviour.  Lead  nitrate 
does  not  decompose  at  200°,  as  is  stated  in  the  text-books.  When 
it  is  perfectly  dried  by  prolonged  heating  in  a  vacuum  at  a  tempera- 
ture higher  than  200°,  it  shows  no  trace  of  decomposition  when  heated 
at  260°  under  a  pressure  of  2  mm.,  and  it  is  not  until  a  temperature 
of  283°  is  reached  that  the  salt  is  observed  to  decompose.  Dry  silver 
nitrate,  on  the  other  hand,  undergoes  no  decomposition  when  heated 
at  350°  in  a  vacuum. 

The  heat  of  formation  of  lead  nitrate  is  less  in  the  dissolved  than 
in  the  free  state,  but  it  is  found  that  the  stability  of  the  salt  is 
increased  considerably  by  dissolving  it  in  silver  nitrate.        T.  H.  P. 

Alloys  of  Calcium  and  Silicon.  S.  Tamaru  {Zeitsch.  anorg. 
Chem.,  1909,  62,  81 — 88). — The  alloys  were  prepared  from  calcium 
and  silicon  in  an  atmosphere  of  nitrogen,  some  calcium  nitride  being 
always  formed.     The  vessels  used  were  of  carbon  or  of  porcelain,  lined 
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in  either  case  with  a  layer  of  magnesia  mixed  with  a  little  tar  and 
burnt.  Silicon  is  practically  insoluble  in  molten  calcium  at  900^ 
At  990°  a  reaction  takes  places,  having  a  maximum  value  in  the  alloy 
coutiiining  60%  Si  corresponding  with  the  compound  CaSi^.  The 
formula  of  the  compound  was  not  certainly  established,  and  it  is 
possible  that  another  silicide  is  also  formed.  The  alloys  rich  in 
calcium  always  contained  magnesium,  derive i  from  the  lining  by 
reduction. 

The  alloys  are  scarcely  attacked  by  alkalis,  more  readily  by  acids. 
Those  containing  38 — 52%  Si  react  violently  with  dilute  acids, 
yielding  a  8pontaneou>ly  inflammable  gas,  which,  if  collected  over 
water,  loses  its  power  of  spmtaneous  ignition  in  a  few  minutes. 
Concentrated  acids  give  a  gas  which  is  not  spontaneously  iufltimmable. 

C  H.  D. 

Dissociation  of  Calcium  Carbonate.  D.  Zavrikff  {J.  Rtus. 
Phya.  Chein.  Soc,  1909,  41,  i,  34—66.  Compare  Abstr.,  1907,  ii, 
768).  —  Further  experiments  on  this  reaction  show  that  within  the 
limits  of  temperature  700 — 950°  no  intermediate  phase  is  formed, 
as  might  have  been  expected  from  Raoult's  experiments  (Abstr.,  1881, 
348  ;  1882,  695),  and  from  the  fact  that  the  reaction  is  completely 
reversible  within  these  limits.  At  low  temperatures  the  reaction 
proceeds  slowly,  the  velocity  depending  greatly  on  the  condition  of  the 
surface  of  the  lime,  so  that  accurate  investigation  is  impossible. 
It  cannot  be  stated  with  certainty  that  intermediate  products  are  not 
formed  at  500 — 600^,  at  which  temperatures,  also,  solid  solutions  may 
be  formed.  With  a  considei'uble  excess  of  lime,  when  presumably 
solid  solutions  with  a  small  content  of  carbon  dioxide  are  formed,  the 
dissociation  pressure  is  very  much  less  than  when  calcium  carbonate 
alone  is  used.  T.  H.  P. 

Calcium  Alkali  Sulphated.  Joh.  D'Ans  [with  O.  Schreiner] 
{Zeitsch.  anory.  C/iein.,  1909,  62,  128—167.  Compare  Abstr.,  1906, 
ii,  751 ;  1907,  ii,  168,  459  ;  1908,  ii,  104,  182,  590).— The  regions  of 
existence  of  all  the  calcium  alkali  sulphates  have  been  determined 
between  0°  and  100°.  Sodium  occupies  a  separate  position  in  the 
alkali  metal  series;  ammonium  takes  its  pLice  between  potassium  and 
rubidium. 

The  solubility  curve  of  sodium  sulphate  is  little  altered  by 
saturation  with  calcium  sulphate.     In  addition  to  glauberite, 

CaSO^.NagSO^, 
a   labile   double   salt   exists,  and   is   always  formed  first  under  the 
conditions   of   formation   of  glauberite.     It   may  remain   long   in  a 
metastable  condition,  but  changes  into  glauberite  if  inoculated  with 
crystals  of  the  latter.     Direct  analysis  gives  the  composition 

CaS04,2Na2SO„2H.p 
for  the  labile  salt  (compare  Cameron,  Bell,  and  Robinson,  Abstr.,  1907, 
ii,  648). 

The  results  with  potassium  calcium  sulphates  are  in  agreement  with 
those  of  van't  HofE  (Abstr.,  1905,  ii,  319).  Experiinents  at  140—170° 
failed  to  indicate  the  formation  of  a  potassium  dicalcium  sulphate, 
which  has  been  isolated  from  mixtures  of  the  fused  salts. 
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Ammonium  forms  double  salts  of  all  the  three  types,  syngenite, 
pentacalcium  sulphate,  and  dicalcium  sulphate.  Of  the  five  transition 
points,  two  have  been  determined  by  tensimetric  measurements,  and 
two  more  from  the  results  of  solubility  measurements ;  the  fifth 
probably  lies  below  the  eutectic  point.  Two  of  the  three  transition 
points  have  also  been  determined  for  the  calcium  rubidium  sulphates. 

In  view  of  the  fact  observed  by  van't  Hoff  (Abstr.,  1904,  ii,  34) 
that  gypsiim  does  not  form  syngenite  in  a  solution  saturated  with 
sodium  and  potassium  chlorides,  the  author  has  studied  the  influence 
of  various  salts  on  the  solubility  of  syngenite  at  25°.  The  limit 
gypsum-syngenite  is  found  to  be  3'223  mols.  KgSO^  and  0'223  mol. 
CaS04  in  1000  mols.  solution.  Potassium  salts  lower  the  SO^-concen- 
tration.  The  "activity"  of  potassium  salts  in  equal  concentrations 
follows  the  diminishing  order  KOH,  CgH^OgK,  the  three  halides, 
KNOg,  KCIO3,  KCIO4,  K4Fe(CN)g.  The  order  of  activity  of  sodium 
salts  and  of  acids  is  exactly  the  opposite  of  that  of  potassium  salts  ;  it 
depends  in  these  cases  on  the  affinity  of  the  anion.  Other  sulphates 
give  irregular  results.     Sucrose  is  practically  without  influence. 

The  results  are  represented  graphically  and  discussed  theoretically. 

C.  H.  D. 

Occluded  Gases  present  in  Certain  Common  Metals. 
B.  Delachanal  {Compt.  rend.,  1909,  148,  561 — 564). — Tlie  metals 
were  heated  to  a  bright  red  heat  in  an  exhausted  porcelain  tube 
and  the  gases  pumped  off  for  analysis.  From  aluminium,  prepared  by 
the  reduction  of  the  double  fluoride  of  sodium  and  aluminium, 
hydrogen  alone  was  obtained ;  from  magnesium,  hydrogen  and  carbon 
monoxide  ;  from  zinc,  hydrogen,  carbon  monoxide,  and  carbon  dioxide  ; 
from  tin,  platinum  sponge,  commercial  platinum  and  platinum-iridium, 
hydrogen,  methane,  carbon  monoxide,  carbon  dioxide,  and  nitrogen. 

H.  M.  D. 

Action  of  Magnesium  on  Carbon  Monoxide.  Camille 
Matignon  {Bull.  Soc.  chim.,  1909  [iv],  5,  269— 270).— Conflicting 
statements  have  been  made  in  the  literature  regarding  this  reaction. 
The  author  finds  that  burning  magnesium  powder  reacts  very 
vigorously  with  carbon  monoxide,  carbon  and  magnesium  oxide  being 
produced.  C.  S. 

Hardness  of  Magnesium-Silver  Alloys.  Wladimir  I.  Smirnoff 
and  NicoLAi  S.  Kurnakoff  {J.  Russ.  Pkys.  Chem.  Soc,  1909,  41,  108. 
Compare  Kurnakoff  and  Schemtschuschny,  Abstr.,  1908,  ii,  932). — 
The  minimum  conductivity  (36  x  10~*)  for  magnesium-silver  alloys 
occurs  at  the  composition  MggAg,  with  which  also  corresponds  the 
maximum  hardness,  180  kilos,  per  sq.  mm.  In  consequence  of  the 
formation  by  the  argentide  MgAg  of  solid  solutions  with  excess  of 
magnesium  (36 — 50%  atom  silver)  and  silver  (50 — 60%  atom  silver) 
(compare  Schemtschuschny,  Abstr.,  1906,  ii,  539),  this  substance 
exhibits  a  relative  minimum  hardness,  namely,  76  kilos,  per  sq.  mm. 
The  formation  of  solid  solutions  of  magnesium  in  silver  (loc.  cit.)  is 
accompanied  by  an  increase  of  the  hardness  from  26  (pure  silver)  to 
109  kilos,  per  sq.  mm.  (70-16%  atom  silver).  T.  H.  P. 
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The  System  Silicon-  Magnesium.  Paul  Lbbeau  and  P.  Bossuet 
{Kev.  Metallurgie,  1909,  6,  272 — 278). — Alloys  of  magnesium  and 
silicon  have  been  prepared  by  fusing  the  components  together  under  a 
layer  of  potassium  silicofluoride,  or  by  heating  magneoium  with 
potassium  silicofluoride.  Microscopical  examination  shows  that  only 
one  silicide  is  formed  having  the  formula  Mg,8i,  and  a  slate-blue 
surface  colour ;  D  2.  It  decomposes  water  slowly  at  the  ordinary 
temperature,  liberating  hydrof;on,  whilst  in  acids  a  mixture  of 
hydrogen  aud  hydrogen  silicide  is  formed.  The  two  eutectics  of  the 
series  contain  about  2%  and  50%  of  silicon  respectively.        C.  H.  D. 


The  System  :  Copper  Sulphate,  Copper  Chloride,  Ammo- 
nium Sulphate,  Ammonium  Chloride  and  Water  at  30^. 
Frans  a.  H.  Schreinemakebs  {Proe.  K.  Akad.  Wetensch.  Anuterdam, 
1909,  11,  615 — 620). — A  method  is  described  for  the  special  repre- 
sentation of  the  various  saturated  solutions  which  are  formed  from  the 
above  four-component  system.  The  substances  which  may  occur  aa 
solid  phases  at  30°  in  contact  with  solution  are  :  CuSO^,5HjO, 

CuCl,.2H30, 
(NHJjSO^,  NH^Cl,  and  the  double  salts  CuSO^,(NHJ.,SO«,6HjO  and 
CuCI.,.2NH^01,2H.,0.  From  the  solid  figure  it  follows  that  the  double 
salt  OuSO^,(NH^)',SO<.6H50  can  co-exist  with  (Nn,)2S0<,  NH^Cl, 
CuS0,,5H,0,  and' CuCl2,2NH,Cl,2HjO,  but  not  with  CuCl,,2H,0. 
Similarly,  CuSO^,5H50  can  co-exist  with  CuClj,2HjO,  and  each  of 
the  double  salts,  but  not  with  (NH^)jSO^  or  NH^Cl.  Both  double 
salts  behave  in  regard  to  each  other  and  to  water  as  single  sub- 
stances ;  for  each  there  is  a  series  of  saturated  solutions,  and  there 
is  a  particular  solution  which  is  saturated  with  respect  to  both. 

H.  M.  D. 


Influence  of  Small  Quantities  of  Elements  in  Copper  on  its 
Reactions  with  Nitric  Acid.  John  H.  Stansbie  {J.  b'oc.  C/iem. 
Ind.,  19U9,  28,  268 — 274). — The  investigation  is  a  continuation  of 
previous  work  (A.bstr,,  1908,  ii,  497),  and  deals  particularly  with  the 
influence  of  small  quantities  of  arsenic,  phosphorus,  and  lead  on  the 
reactions  of  alloys  of  these  elements  with  copper  when  the  alloys  are 
dissolved  in  nitric  acid,  D  1  "2,  the  reactions  taking  place  at  a  tempera- 
ture of  65°.  The  results  confirm  the  view  that  the  chief  cause  of  the 
decrease  in  the  volume  of  nitric  oxide  liberated  by  the  dissolution  of 
copper  alloys  in  nitric  acid  is  the  formation  of  a  solid  solution  of  the 
added  element,  or  of  a  compound  of  that  element,  in  the  excess  of 
copper.  The  maximum  effect  of  phosphorus  on  the  chemical  relations 
of  copper  appears  to  be  produced  by  a  phosphorus-content  of  about 
0'025%.  Small  percentages  of  lead  exert  little  or  no  influence  on  the 
reactions  of  copper  wiih  the  acid,  so  that  lead  acts  similarly  to  bismuth 
in  this  respect,  and  it  is  also  shown  that  a  small  quantity  (0'1%)  of 
copper  in  lead  has  little  or  no  influence  on  the  reactions  of  lead  itself. 
It  may  be  noted  that  the  quantities  of  phosphorus,  arsenic,  antimony, 
and  bismuth   which  produce  the  maximum  elfect  are  in  the  order  of 
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their  atomic  weights,  and  it  may  be  that  the  atomic  volume  of  the 
added  element  is  a  factor  in  the  influence  it  exerts  upon  the  copper. 

W.  P.  S. 

A  Thiobasic  Mercuric  Sulphate.  Knud  Estkup  {Zeitsch.  anorg. 
Chem.,  1909,  62,  168 — 170). — When  a  solution  of  mercuric  sulphate, 
prepared  by  dissolving  10  grams  of  yellow  mercuric  oxide  in  10  c.c.  of 
concentrated  sulphuric  acid  and  40  c.c.  of  water,  is  shaken  with  one- 
fourth  its  volume  of  carbon  disulphide  and  allowed  to  remain  for  several 
weeks,  large  crystals  are  obtained.  After  washing  with  dilute  sulphuric 
acid,  alcohol,  and  ether,  snow-white,  hexagonal  plates  are  obtained, 
having  the  composition  4HgO,2IIgS,3S03,4H20.  On  boiling  with 
potassium  iodide,  mercuric  sulphide  is  precipitated  and  two  equivalents 
of  alkali  are  set  free.  Assuming  the  constitution  given  by  Biilmann 
(Abstr.,  1900,  i,  431)  for  mercuric  sulphate,  the  new  compound  is  thus 
formed  : 
3  OH-Hg-SO^-Hg-OH  ■{■  CSg  =  COg  +  2H^0  + 

HO-Hg-SO,-Hg-S-Hg^ 
HO-Hg-SO^-Hg-S-Hg^^^*- 
C.  H.  D. 

Extraction  of  Rare  Earths  from  Mariupolite.  Jozef  Morozewicz 
{Bull.  Acad.  Sci.  Cracow,  1909,  207— 213).— The  dyke  modification  of 
the  rock  mariupolite  (Abstr.,  1902,  ii,  668 ;  1905,  ii,  177)  contains  rare 
earths  of  the  cerium  group  and  of  the  tantalum  group,  the  former 
being  present  in  beckelite  (which  forms  about  0  3%  of  the  rock)  and 
the  latter  in  pyrochlore  (0-2%).  The  fact  that  beckelite  is  decomposed 
by  dilute  hydrochloric  acid  enables  the  cerium  earths  to  be  readily 
separated  and  converted  into  the  oxalates,  and  by  digesting  the 
insoluble  portion  with  sulphuric  and  hydrofluoric  acids  the  tantalic 
and  columbic  acids  and  also  the  zircon  can  be  isolated.  Full  details  of 
the  method  of  procedure  are  given.     The  yields  were  : 

(Ce,La,Di,Y,Er)203,  0-21  and  0-07%;  CbgOs,  0-16%;  zircon,  1-70%. 

L.  J.  S. 

The  Odour  of  Clay.  Paul  Rohland  {Zeitsch.  physiol.  Chem.,  1909, 
59,  325 — 326). — The  odour  and  taste  of  clay  are  due  to  organic 
admixture,  and  are  least  noticeable  in  clays  most  free  from  such  impurity. 
In  some  of  the  Saxon  clays  this  is  of  a  fatty  nature,  whilst  in  others 
from  Silesia  it  is  in  the  form  of  hydrocarbons,  the  variable  nature  of 
the  organic  matter  influencing  the  odour  of  the  clay.  That  it  is  not 
chemically  united  to  the  clay  is  shown  by  the  fact  that  it  can  be 
transferred  to  another  (colloidal)  substance.  If  clay  is  shaken  with  a 
solution  of  ferric  sucrate  {yQ-^^^^^^^O^-^^xVoR^O^,  the  clay  loses  both 
odour  and  taste,  which  are  acquired  by  the  sucrate  solution. 

W.  D.  H. 

Structure  of  Tempered  Steel.  W.  A.  Kurbatoff  [in  part,  with 
M.  M.  Matv^eff]  {J.  Buss.  Phys.  Chem.  Soc,  1909,  41,  1—17).— 
Metallographic  study  of  steels  treated  in  various  ways  leads  to  the 
following  results. 
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The  best  method  of  preparing  austenite  is  to  temper  steel  containing 
1*8 — 2*2%  of  carbon,  heated  nearly  to  its  melting  point,  either  in 
mercury  at  130°  or  in  mercury  at  the  ordinary  temperature  with 
subsequent  softenio);  at  130°.  The  substance  betvreen  the  crystals  of 
austenite  consists  of  troostosorbite  (/«r  de  lane$),  and  that  forming  a 
network  from  the  centres  of  crystallisation,  trooetite.  The  old  scheme 
reproHButing  the  transformation  of  austenite  — >-  martensite  — >■ 
troostite  — >■  sorbite  — >■  perlite  is  inaccurate.  The  equilibrium 
austenite  "^  sorbite  is  displaced  from  right  to  left  at  90 — 150°  and 
above  1000°,  whilst  the  opposite  change  takes  place  at  150 — 750°,  the 
velocity  of  this  transformation  passing  through  its  first  maximum  at 
250°/     It  is  probable  that  austenite  is  a  carbide  of  iron, 

Fe,C1(Fe,C-Fe,oC), 
the   molecules   of   which  are   stable   at   1000°,  whilst    troostite  and 
sorbite  are  apparently  solutions  ()3  and  a)  of  carbon  in  iron. 

T.  H.  P. 

Action  of  Coke  on  Ferric  Chloride  and  Auric  Chloride  in 
Solution.  Alfred  Tingle  {J.  Amar.  Chem.  Soc,  1909,  31,  461—463). 
— It  has  been  stated  by  Oechsner  de  Coninck  (Abstr.,  1900,  ii,  485) 
that  when  (solutions  of  auric,  platinic,  or  ferric  chloride  are  filtered 
through  animal  charcoal  or  powdered  coke,  the  metal  is  completely 
retained  by  the  tilter.  Experiments  are  now  described  on  the  action 
of  powdered  coke  on  solutions  of  auric  chloride,  ferric  chloride,  and 
basic  ferric  chloride.  In  some  instances,  the  coke  was  first  purified  by 
washing  with  hydrochloric  acid,  and  in  others  it  was  not  so  treated, 
lu  the  case  of  the  ferric  chloride  solutions,  the  iron  was  always  partly 
reduced  to  the  ferrous  state,  whilst  in  the  case  of  the  auric  chloride 
solution  a  large  proportion  of  the  gold  was  retained  by  the  filter. 
These  results  are  considered  to  be  due,  chiefly  or  entirely,  to  the 
sulphur  compounds  present  in  the  coke.  £.  O. 

Ferric  Nitrates  at  25°.  Frank  K.  Cameron  and  Willlam  0. 
Robinson  (/.  Physical  CJtem.,  1909,  13,  251 — 255). — Ferric  nitrate 
solutions  were  shaken  with  freshly  precipitated  ferric  hydroxide  or 
with  excess  of  nitric  acid  for  four  months  at  25°.  The  liquid  and 
solid  phases  were  then  analysed. 

Application  of  the  graphic  method  to  the  result^  shows  that  there 
are  no  definite  basic  nitrates  of  iron  ;  the  various  compounds  which 
have  been  described  as  such  were  solid  solutions  of  ferric  oxide,  nitric 
acid,  and  water.  When  nitric  acid  is  in  excess,  the  yellow,  crystalline 
hydrate,  FejOg.SNjOgjlSHoO,  is  formed.  In  two  cases  a  colourless, 
crystalline  pernitrate,  apparently  Fej03,4N.,05,18H20,  was  obtained, 
but  later  attempts  to  produce  this  salt  failed.  K.  J.  C. 

Action  of  Carbon  Monoxide  on  Chromium,  Nickel,  Man- 
ganese, and  their  Oxides  and  Alloys.  Georges  Charpy  {Compt. 
rend.,  1909,  148,  560 — 561). — The  action  of  carbon  monoxide  on  the 
metals  and  oxides  was  investigated  at  1000°.  Nickel  is  practically 
unaltered,  although  carbonisation  appears^to  take  place  to  a  very  small 
extent ;  the  oxide   is  completely  reduced  to  metal.     Manganese  and 
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ferro-manganese  are  oxidised  with  formation  of  manganous  oxide, 
carbon  being  deposited ;  at  first  the  gas  is  completely  absorbed, 
carbon  dioxide  being  evolved  at  a  later  stage.  The  oxide,  MugO^,  is 
reduced  to  manganous  oxide.  Chromium  behaves  like  manganese, 
but  the  action  takes  place  much  more  s*lowly ;  chromic  oxide  is 
unacted  on.  In  the  case  of  steel  containing  a  small  percentage  of 
chromium,  both  metals  are  acted  on  by  the  carbon  monoxide  as  they 
would  be  if  the  metals  were  separate.  A  portion  of  the  carbon 
liberated  in  the  oxidation  of  the  chromium  is  used  up  in  the  carboni- 
sation of  the  iron.  When  the  amount  of  chromium  present  exceeds 
7%,  this  action  does  not  take  place.  H.  M.  D. 

Speed  of  Oxidation,  by  Air,  of  Uranous  Solutions.  Volu- 
metric Estimation  of  Uranium.  Herbert  N.  McCoy  and 
Herbert  N.  Bunzel  (J.  Amer.  Chem.  Soc,  1909,  31,  367—373).— 
The  rate  of  oxidation  by  air  of  an  acid  solution  of  uranous  sulphate 
has  been  measured  by  drawing  a  current  of  air  through  the  solution, 
and  titrating  portions  of  it  at  intervals  with  permanganate.  The 
velocity  is  proportional  to  the  concentration  of  the  salt,  inversely  pro- 
portional to  the  square  of  the  hydrogen  ion  concentration,  and  is  only 
slightly  diminished  by  the  addition  of  zinc  sulphate. 

The  oxidation-reduction  potential  of  a  solution  containing  uranous 
and  uranyl  salt  and  some  free  sulphuric  acid  has  been  measured. 

In  estimating  uranium  salts  by  reduction  to  uranous  salts  with  zinc 
and  acid,  and  titration  with  permanganate,  oxidation  by  free  oxygen  is 
a  source  of  error,  but  accurate  results  are  obtained  by  the  following 
procedure.  Fifty  c.e.  of  pure  uranyl  sulphate  solution  (  =  about 
0'3  gram  uranium),  55  c.c.  of  water,  and  20  c.c.  of  concentrated 
sulphuric  acid  (D=  1  "84)  are  poured  on  100  grams  of  zinc  in  sticks, 
the  solution  is  heated  nearly  to  boiling,  after  fifteen  minutes  it  is 
filtered,  the  zinc  washed  with  cold  3iA^-acid,  the  solution  made  up  to 
300  c.c,  and  titrated  with  iV/10-permanganate.  G.  S. 

Titanium  Nitride.  Otto  Ruff  {Ber.,  1909,  42,  900).— Although 
the  estimation  of  nitrogen  in  the  easily  decomposable  titanium  halogen 
nitrides  (compare  Abstr.,  1908,  ii,  700)  can  be  carried  out  either  by 
Dumas'  method  or  by  decomposing  the  nitride  with  boiling  potassium 
hydroxide,  the  latter  method  is  not  applicable  when  pure  titanium 
nitride  is  used,  as  the  action  is  very  slow. 

Pure  titanium  nitride  is  best  prepared  from  the  dioxide  and 
ammonia  by  heating  in  a  porcelain  tube  at  1400 — 1500°  during 
four  to  six  hours.  W.  R. 

Hydrolytic  Dissociation  of  Bismuth  Chloride.  Ren^  Dubrisay 
{Compt.  rend.,  1909,  148,  830— 832).— The  author  has  studied  the 
course  of  the  hydrolytic  dissociation  of  bismuth  chloride,  in  order  to 
ascertain  whether  this  reaction  is  rightly  expressed  by  the  equation : 
BiCl3-t-H20  =  BiOCl-f-2HCl.  The  reaction  should  be  divariant,  and, 
since  it  is  exothermic,  a  rise  of  temperature  should  correspond  with  a 
diminution  in  the  degree  of  dissociation. 

Investigation  of  the  tquilibria  at  18°,  80°,  and  85°  and  for  various 
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concentrations,  leads  to  curves  which  are  continuoiv,  and  thus  show 
that  only  one  oxycbloride  is  formed  ;  the  curves  also  indicate  a  fall  in 
the  dishociution  as  the  temperature  rises.  T.  H.  P. 

Action  of  Ammoniacal  Hydrogen  Peroxide  on  Bismuth 
Salts.  Alexander  Gutbieb  and  R.  BOnz  {Chom.  Zmtr.,  1909,  i, 
732 — 733;  from  .Sitzuugaber.  physikal.  med.  Soz.  Erlamjen,  1909,40, 
90-95.  Compaio  Abstr.,  1906,  ii,  174,  234,  551,  678 ;  1907,  ii,  181 ; 
1908,  ii,  701), — The  yellow,  or  orange,  precipitate  obtained  by  adding 
a  large  excess  of  hydrogen  peroxide  to  an  acid  solution  of  bismuth 
nitrate,  and  filtering  in  small  portions  into  concentrated  ammonia, 
is  not  a  peroxide,  as  stated  by  Hasebroek  (Abstr,  1887,  340),  since 
it  is  completely  soluble  in  concentrated  nitric  acid,  and  contains  only 
traces  of  active  oxygen,  whether  dried  at  120^  or  at  a  low  tempera- 
ture. It  contains  95%  Bi.,0,.  The  yellow  colour  indicates  that  it  is 
not  a  basic  hydroxide,  BiO'OH.  C.  H.  D. 

[Preparations  containing  Colloidal  Gold.]  Lbs  Etab- 
LissKMENTS  PouLENC  Fkkkes  (U.U.-P.  206343). — The  aromatic 
antiiies,  such  as  aniline  and  a-uaphthylamine,  reduce  solutions  of  auiic 
chloride,  giving  precipitates  of  pulverulent  black  gold. 

When  this  chloride  is  reduced  with  sodium  bulphanilate,  naphthionate, 
or;)-:iniino|>henylarsinate(atoxyl)  in  solutions  rendered  slightiyalkaline 
with  sodium  hydrogen  carbonate,  a  stable  solution  of  colloidal  gold 
is  produced.  The  grey  residue  obtained  by  evaporating  the  solution 
to  dryness  in  a  vacuum  dissolves  completely  in  water  to  a  solution 
having  the  ruby-red  colour  characteristic  of  colloidal  gold.  The 
solution  obtained  with  atoxyl  (10%),  gold  chloride,  and  sodium  hydrogen 
carbonate  is  of  therapeutic  interest.  These  colloidal  solutions  are 
stable  towards  dilute  alkalis,  but  the  carbonates  and  chlorides  of  the 
alkaline-earth  metals,  and  the  salts  of  the  heavy  metals  induce 
precipitation  of  the  gold.  F.  M.  O.  M. 

Atomic  Weight  of  Palladium.  I.  Analysis  of  Pallados- 
ammine  Chloride.  Alexander Gutbier,  A.  Krell,  and  M.  Woernle 
{J.  jrr.  Chem.,  1909,  [iij,  79,  235 — 252). — After  a  careful  examination 
of  numerous  palladium  compounds,  the  authors  select  palladosammine 
chloride,  Pd(NH3).2Cl2.  as  being  the  only  suitable  material  for  the 
determination  of  the  atomic  weight  of  palladium.  It  is  easily  obtained 
by  various  methods,  is  readily  purified,  and  does  not  retain  a  trace  of 
water.  For  its  preparation,  pure  palladium  is  dissolved  in  hydrochloric 
and  nitric  acids,  and  the  solution  is  evaporated  repeatedly  on  the 
water-bath  with  hydrochloric  acid.  The  residue  is  dissolved  in  the 
smallest  possible  quantity  of  hydrochloric  acid,  and  the  solution 
filtered  into  a  platinum  basin  containing  an  excess  of  ammonium 
hydroxide.  By  prolonged  wai'ming  on  the  water-bath,  the  precipitated 
Vauquolin's  salt  is  redissolved.  The  clear  yellow  solution  is  saturated 
with  hydrogen  chloride,  and  the  yellow,  crystalline  palladosammine 
chloride  washed  thoroughly  with  water.  The  process  of  solution  in 
■  ammonium  hydroxide,  reprecipitation  by  hydrochloric  acid  and  wash- 
ling,  is  thrice  repeated,  and  the  resulting  chloride  is  dried  for  seventy 
^hours  in  a  vacuum  and  finally  at  105 — 110''  to  constant  weight. 

27—2 
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In  the  first  set  of  experiments,  palladosammine  chloride  is  decomposed 
by  ignition  in  a  current  of  hydrogen  (from  platinised  zinc  and  dilute 
sulphuric  acid),  and  the  hydrogen  retained  by  the  spongy  palladium  is 
removed  by  heating  to  a  temperature  exceeding  150°  in  a  current  of 
carbon  dioxide.  The  mean  of  five  experiments  gives  the  value 
106-64±003. 

A  second  set  of  experiments  is  performed  by  Amberg's  electrolytic 
method.  The  cathode  is  a  weighed  platinum  dish,  the  anode  a  polished 
disk  of  platinum-iridium  (10%  Ir).  The  electrolyte  is  palladosammine 
chloride  dissolved  in  dilute  sulphuric  acid  at  60 — 65°.  The  current  is 
005 — 0*04  ampere,  and  the  potential  0*75  volt,  which  must  not 
exceed  1*25  volts.  The  platinum  dish  after  being  washed  with  water 
and  alcohol  is  dried  at  110 — 120°.  The  mean  of  five  experiments  gives 
the  value  106-65  ±  0-02  (0  =  16).  C.  S. 

Iridium  Ammonium  Disulphates.  Marcel  Del^pine  {Compt. 
rend.,  1909,  148,  557—560.  Compare  Abstr.,  1906,  ii,  551).— When 
ammonium  iridochloride  is  boiled  with  moderately  concentrated 
sulphuric  acid,  a  yellow  powder  is  obtained,  which  dissolves  slowly  in 
the  acid,  giving  a  green  solution.  If  the  solution  is  mixed  with  an 
equal  weight  of  water  and  left  in  the  cold  for  some  days,  a  mixture  of 
star-shaped  crystals  and  of  rectangular  needles  separates  out. 

The  dark  green,  star-shaped  crystals  correspond  with  the  formula 
NH4'H3[Ir'OH(H20)(S04)2]2-  In  aqueous  solution,  this  is  trans- 
formed into  the  compound  (NH4)3H[Ir"OH(H20)(SO^)2]2,  which 
crystallises  in  dark  green  needles,  soluble  in  210  parts  of  water  at 
16°.  This  salt  is  also  obtained  by  adding  a  solution  of  the  more  acid 
salt  to  a  solution  of  ammonium  chloride  or  sulphate. 

If  excess  of  ammonia  is  added  to  the  green  solution,  the  colour 
changes  to  reddish-brown,  and,  on  the  addition  of  alcohol,  an  olive- 
brown  substance,  corresponding  with  the  formula 

(NH,),H2[Ir(OH)2(SO,)2]3, 
is  precipitated.  An  aqueous  solution  of  this  substance,  when  acidified, 
exhibits  a  green  colour,  and  gives  no  precipitate  with  barium  chloride. 
When  heated  at  100°,  the  substance  loses  one-seventh  of  its  ammonia, 
and  the  colour  changes  from  olive-brown  to  grass-green.  The  formulae 
of  these  complex  salts  can  be  adapted  either  to  the  notation  of  Werner 
or  that  of  Blomstrand-Jorgensen.  H.  M.  D. 


Miueralogical    Chemistry. 


The  Borderland  between  Colloidal  Chemistry,  Mineralogy, 
and  Geology.  Cornelio  Doelter  and  Felix  Coknu  (Zeitsch.  Chem. 
Jnd.  Kolloide,  1909,  4,  189— 190).— A  series  of  brief  notes  on  the 
genesis  and  synthesis  of  colloidal  magnesite,  on  the  phenomenon  of 
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shrinkage  in  minerals,  on  the  analogy  between  mineral  hydrogels  and 
the  organic  colloids,  and  on  natural  colloidal  molybdenum  sulphide 
(jordisite). 

Magnefiite  results  from  the  weathering  of  serpentine  or  peridotit«  in 
presence  of  opal,  gymnite,  picrolite,  and  dermatine. 

The  mother  substance  of  ilsemannite  is  jordisite.  H.  M.  D. 

Colloidal  Colouring  Matters  in  the  Mineral  Kingdom. 
CoBNELio  DoKLTKR  {Zstttch.  Chem.  Ind.  Kolloide,  1909,  4,  188—189). 
— The  same  substance  may  impart  different  colours  to  a  mineral 
according  as  it  is  present  in  the  crystalline  or  colloidal  form.  The 
minerals,  which  are  coloured  by  isomorphous  admixture,  are  changed 
very  little  in  comparison  with  the  minerals  which  owe  their  colour  to 
the  presence  of  colloids  when  heated  or  subjected  to  the  action  of 
various  gases,  radium,  or  ultra-violet  rays.  The  colour  of  ruby, 
emerald,  tourmaline,  and  aquamarine  is  due  to  a  crystalline  admixture  ; 
that  of  citrine,  smoky  topaz,  rose  quartz,  fluorspar,  topaz,  and  most 
sapphires  is  probably  due  to  a  colloidal  colouring  constituent.  In 
certain  minerals,  colouring  substances  of  both  kinds  are  present,  and 
since  the  colloidal  colouring  matter  is  much  lees  stable  than  the  other, 
changes  in  the  colour  of  the  mineral  can  be  easily  effected. 

An  experiment  is  described  in  which  the  author  covered  a  plate  of 
smoky  quartz  with  a  layer  of  gold,  and  then  placed  it  between  220 
volt-terminals  at  a  temperature  of  900 — 1000°.  The  quartz  plate  was 
found  to  have  acquired  a  rose-red  colour,  due  to  the  presence  of  colloidal 
gold  particles.  H.  M.  D. 

Hatchettite  from  Bonarka,  near  Cracow.  J6zbf  Mohozbwicz 
{Bull.  Acad.  Sci.  Cracow,  1908,  1067— 1072).— The  material  forms 
small  nests  in  Cretaceous  marl ;  it  is  pearl-white  with  a  tinge  of 
yellow,  and  has  a  lamellar  structure.  Hardness  1;  D0961.  There 
is  a  perfect  cleavage  parallel  to  the  surface  of  the  lamellae,  and 
the  material  is  brittle.  The  optical  characters  point  to  orthorhombic 
symmetry,  the  acute,  positive  bisectrix  being  perpendicular  to  the 
cleavage.  Analysis  gave  C  85*25,  H  14*59%.  No  bromine  is  taken 
up,  so  that  the  compound  is  saturated  and  belongs  to  the  paraffin 
series.  From  the  m.  p.  of  79*4°  the  formula  CjgH-g  is  deduced.  The 
molecular  weight,  determined  in  benzene,  is  about  554,  which  would 
correspond  with  39  atoms  of  carbon. 

The  dark  brown  ozocerite  of  Boryslaw,  with  m.  p.  70 — 83°,  was 
examined,  and  is,  no  doubt,  a  mixture  of  hatchettite  with  other 
hydrocarbons.  L.  J.  S. 

Hydrogels  of  the  Mineral  Kingdom  in  the  Groups  of  the 
Elements,  Sulphides  and  Halides.  Felix  Cornu  {Zeitsch.  Chem. 
Ind.  KoUoide,  1909,  4,  187—188.  Compare  this  vol.,  ii,  222).— 
Accox'ding  to  the  author,  carbon  (as  anthracite),  sulphur,  gold,  and 
silver,  and  the  sulphides  of  silver,  cadmium,  mercury,  copper,  arsenic, 
and  antimony,  occur  in  nature  in  the  form  of  hydrogels.  So-called 
"buttermilk  silver"  represents  the  hydrogel  form  of  silver  chloride, 
and  the  name  OsttocUdUe  is  suggested  for  this  mineral.         H.  M.  D. 
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Regular  Intergrowth  of  Carnallite  and  Haematite.  Arrien 
JoHNSEN  {Gentr.  Min.,  1909,  168 — 173). — Carnallite  crystals  from 
Stassfurt  are  colourless  to  dark  red  with  a  metallic  schiller,  the 
red  colour  and  schiller  being  due  to  the  inclusion  of  minute  scales  of 
haematite  (0'55%).  The  scales  of  haematite  are  arranged  with  the 
basal  plane  parallel  to  the  basal  plane  of  the  pseudo-hexagonal 
carnallite,  or  occasionally  parallel  to  the  faces  of  the  form  {130}.  The 
origin  of  the  haematite  is  discussed ;  it  is  unlikely  that  the  scales  were 
caught  up  and  enclosed  in  parallel  position  by  the  growing  crystals  of 
carnallite,  and  owing  to  their  wide  difference  in  solubility  they  could 
not  have  been  both  deposited  together.  The  suggestion  is  made  that 
the  iron  was  originally  present  in  the  carnallite  as  ferrous  chloride 
isomorphously  replacing  magnesium  chloride,  and  that  this  by  a  series 
of  changes  (for  which  equations  are  given)  gave  rise  to  secondary 
haematite.  L.  J.  S. 

Two  New  Magnesite  Occurrences  in  Carinthia.  Karl  A. 
Redlich  {Zeitsch.  praht.  Geol.,  1908,  16,  456 — 458). — On  account  of 
its  economic  value,  magnesite  is  much  sought  for  in  the  Eastern 
Alps.  The  two  new  localities  now  recorded  in  Carinthia  are  the 
Millstatter  Alpe  and  St.  Oswald.  At  the  latter,  the  mineral  has  the 
same  mode  of  occurrence  and  the  same  composition  as  that  of  Veitsch, 
in  Styria  (compare  following  abstract). 


MgO. 

CaO. 

FesO;,. 

Mn304. 

SiOg. 

Al^Og. 

CO2. 

40-66 

2-00 

9-81 

1-80 

1-60 

0-15 

43-98 

39-65 

1-60 

11-56 

0-40 

1-44 

0-30 

45-05 

L.  J.  S. 

Minerals  of  the  Magnesite  Deposits  of  Veitsch,  Styria. 
Felix  Cornu  {Zeitsch.  prakt.  Geol,  19U8,  16,  449— 456).— These 
magnesite  deposits  have  been  formed  by  the  action  of  solutions  of 
magnesium  hydrogen  carbonate  on  the  limestones  of  the  Palaeozoic 
sediments.  The  primary  minerals  include  magnesite,  dolomite,  pyrites, 
and  talc,  and  amongst  secondary  minerals  are  quartz,  dolomite, 
ankerite,  aragonite,  calcite,  rumphite,  pilolite,  pyrolusite,  and  pyrites. 
The  magnesite  is  also  traversed  by  metalliferous  veins  containing 
quartz,  copper-pyrites,  fahlore,  and  pyrites,  and  the  alteration  of  these 
primary  vein  minerals  has  given  rise  to  several  other  secondary 
minerals.  The  magnesite  forms  coarsely-crystalline  masses  of  a 
white  to  yellowish-white  colour.  The  following  analyses  prove  it 
to  be  the  ferriferous  variety,  breunnerite. 

MgCOs.*  CaO.  Fe-Pg.  Mn304.  SiOg.  Al^-  CO.H-HjO, 

87-66  1-76  9-96  0-62  1-34  0-76  49-86 

90-07  1-33  8-60  0*72  1-28  O'OO  50-60 

89-86  2-89  8-15  0-76  0-26  O'OS  50-87 

88-08  0-96  8-74  0*70  0-75  0-95  50-30 

85-53  3  52  7  43  0  51  0-79  2-22  50-48 


In  original,  given  as  MgO. 


L.  J.  S, 
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Turanite  and  Alaite.  Two  New  Vanadium  Minerals.  K.  A. 
Nknadkevitscii  {Bull.  Acad.  Set.  St.  Petargbourg,  1909,  185—186).— 
Id  the  iimniiitn  and  vanadium  mines  close  to  the  Alai  Mountains  and 
Kouth  of  Atulijan,  Siberia,  the  author  h%a  found  the  following  new 
vanadiiitn  ininorals:  (1)  7\iraniU,  which  is  a  copper  vanadate, 
V,()^,5(;u(.),2HjO,  and  ooours  in  compact  or  spongy  form,  or  as  radio- 
splieroiilal  aggre^tes.  (2)  AlaiU,  which  is  a  hydrated  vanadium 
pentoxide,  V^O^fU^O,  and  occurs  in  thick,  soft,  mossy  masses  having 
a  blood -red  colour  and  a  silky  lustre.  T    H    P 

Alum  from  Mormugao,  India.  Lewis  LEton  Fekmuu  (AW. 
Geol.  Surv.  hulia,  1908,  38,  312— 314).— The  mineral  occtin?  as  r\ 
Htiow  white  etlloreeoenoe  on  the  surface  of  a  decomposed  ar. 
rock  ex|)osud  in  a  cliff  section.  It  owes  its  origin  to  the  weati  .  -^  : 
iron-pyriteH  contained  in  the  rock.  Analysis  proves  the  material  to  be 
kalinite,  or  potash-alum. 


K,0. 

A1,0,. 

SO, 

H,0. 

Insol. 

ToUl. 

7  69 

974 

86*04 

46-28 

0-30 

100-00 

L.  J.  S. 

Chemical  Investigation  of  a  Caucasian  Pyrooblore.  G.  P. 
TsiHEKNiK  {BtUl.  Acad.  Sci.  St.  Pit«r$bourg,  1909,  365— 370).— The 
.sample  of  Caucasian  pyrochlore  examined  by  the  author  occurred  in 
octahedral  crystals,  D*'  4*308,  hardness  5,  and  had  the  percentage 
composition  : 

CbjOj  (and  Ta-Pj).    TiO,.    Y,0,  (and  Ce,0,).    CaO.      F»0  (and  MnO).     MgO. 
64-75  8-73  6-56  10-55  6*73  0-92 

Na..O  (ami  K„0).  F.  SnOa-  SiO^         Total  (leas  O  :=  F^. 

Vio  1-78  trace  trace  9917 

These  results  correspond  very  nearly  with  the  expression  : 
Yj03,Cb.,0^  +  2(2GaO,Cbj05)  +  2Ga(Cb05),  +  4Fe(CbO,),  + 

Mg(CbO,)5  +  2(CaO,TiO.^)  +  4NaF. 
T.  H.  P. 

Formation  of  Nontronite  by  the  Action  of  Solutions  of 
Iron  Sulphate  on  Wollaatonite.  Alfred  Beroeat  {Centr.  Mm., 
1909,  IGI  — 168). — Nontronite  occurs  abundantly  as  a  mineral  of 
recent  formation  in  the  levels  of  the  copper  mines  at  Aranzazu,  near 
Coucepcidn  del  Oro  in  Mexico.  The  veins  of  copper-pyrites  are 
ast^ociated  with  wollastonite,  garnet,  and  other  contact  minerals  at  the 
contact  of  limestone  with  granodiorite.  The  wollastonite  is  usually 
much  altered  ;  the  freshest  material  (anal.  I)  is  flesh-red  with  a  fibrous 
to  columnar  structure  ;  it  is  often  altered  to  yellowish-green  non- 
tronite, and  pseudomorphs  of  nontronite  after  woll  istonite  were  found. 
Anal.  II  is  of  the  nontronite,  purified  by  washing  the  powdered 
material  in  water  and  separating  with  a  heavy  liquid ;  this  material 
(dried  at  110'^)  still  contained  some  limonite,  garnet,  and  magnesium 
silicate,  but  probably  no  opal,  and  the  composition  calculated  for  the  pure 
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material  is  given  under  III,  agreeing  with  the  formula  HgFe^SigOgg 
(compare  Abstr.,  1897,  ii,  413). 


SiOg.     AI2O3.    Fe^Os. 

MnO. 

CaO.      MgO.     H2O. 

Total.    Sp.gr. 

I. 

*  46-71       0-69         — 

2-62 

34-25       0-85       4-66 

95-76       2-88 

II. 

57-64       4-09       26-14 

— 

2-27       1-90       6-90 

98-94       2-29 

III. 

59-40       3-08       29-68 

— 

—           —        7-84 

100-00        — 

*  Also  FeO,  trace  ;  K2O, 

0-08; 

NagO,  0-18  ;  SO3,  I'lS  ; 

;  CO2,  4-57. 

The  alteration  of  the  copper-pyrites  has  given  rise  first  to  bornite 
and  then  to  copper-glance,  whilst  the  iron  it  contains  passed  into 
solution  as  sulphate,  which  acted  on  the  wollastonite  with  the  formation 
of  nontronite.  Wollastonite  when  placed  in  a  solution  of  ferrous 
sulphate  causes  the  precipitation  of  iron  hydroxide,  and  some  calcium 
passes  into  solution.  L.  J.  S. 

Csesium  in  Felspar.  Wladimir  I.  Yernadsky  {Bull.  Acad.  Sci. 
St.  Petershourg,  1909,  163 — 164). — Orthoclases  from  Murzinki  and 
Shajtanki  contain,  besides  lithium,  rubidium  and  csesium  in  quantities 
suflBcient  to  allow  of  their  separation  as  platinichlorides,  whilst  some 
of  those  from  Murzinki  show  the  presence  of  thallium  when  examined 
spectroscopically.  The  presence  of  rubidium  is  seen  clearly,  and  that 
of  csesium  less  clearly,  in  the  spectrum  of  microcline  from  the  Ilmen 
Mountains.  T.  H.  P. 

Jadeite  in  the  Kachin  Hills,  Upper  Burma.  Alfred  William 
GusTAV  Bleeck  {Rec.  Geol.  Surv.  India,  1908,  36,  254— 285).— A 
description  is  given  of  the  jadeite  mines  and  of  the  geology  of  the 
district.  At  Tawmaw  the  jadeite  occurs  with  albite  in  an  igneous 
dyke  traversing  serpentine.  It  is  suggested  that  the  rock  of  this 
dyke  was  originally  a  nepheline-albite-rock,  which  has  been  altered  by 
dynamometamorphism,  the  change  NaAlSiO^  (nepheline)  +  Na AlSi^Og 
(albite)  =  2NaAlSi20g  (jadeite)  being  accompanied  by  a  diminution  in 
volume.  The  albite  has  sometimes  precisely  the  appearance  of  jadeite, 
being  pure  white  to  light  grey  with  pale  green  spots,  translucent,  and- 
compact,  with  a  splintery  fracture  ;  such  material  ("  pseudojadeite  ") 
was  proved  by  analysis  I  to  be  albite.  Fragments  of  a  dark  green 
(emerald-green  in  thin  sections)  mineral,  containing  a  few  small 
crystals  of  chromite,  are  also  abundant  in  the  Tawmaw  quarry ;  they 
have  the  optical  characters  of  epidote,  and  gave  analysis  II ;  for  this 
chromiferous  epidote,  the  name  tawmawite  is  proposed. 

SiOo.      AI2O3.     CrsOg.     Fe203.     CaO.       NajO.     KgO.     H2O.      Total.     Sp.  gr. 
I.   67-10       20-42         —         0-23         —         8-93       3-20        —        99-80      2'577 
II.  37-92       12-83       11-16       9-93       25-35        —  —        2*38       99-57         — 

At  the  neighbouring  localities  of  Hw^ka  and  Mamon  the  jadeite  is 
quarried  in  a  conglomerate  and  in  alluvial  deposits.  L.  J,  S. 
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Physiological    Chemistry. 


Physico-chemical  Relations  of  Red-blood  Corpuscles.  Ivab 
Baho  {Bioc/ie7)i.  Zeitach.,  1909,  16,  255 — 276). — A  re^ietition,  correction, 
and  extension  of  the  older  observations  of  others,  chiefly  as  regards 
agglutination  and  the  permeability  of  red-blood  corpuscles.  The 
erythrocytes  of  the  calf  are  not  agghitinated  by  treatment  with  sugar 
fiolution,  but  thoso  of  the  ox  are.  This  apparent  discrepancy  is  due  to 
the  difTerent  method  of  bleeding,  the  calf's  blood  being  arterial  and 
containing  less  carbon  dioxide.  If  the  carbon  dioxide  in  ox  blood  is 
first  washed  away,  ox  corpuscles  are  no  longer  agglutinated  in  sugar 
solution.  Ox  corpuscles  have  a  fairly  considerable  permeability  to 
salts.  The  rate  of  diffusion  of  carbon  dioxide  is,  however,  much 
greater,  and  must  be  taken  into  account  when  considering  the  isotonic 
coefficient  of  the  blood.  When  blood  is  diluted  with  sodium  chloride 
solution,  the  variable  quantity  of  carbon  dioxide  in  the  erythrocytes  is 
partly  replaced  by  hydiochloric  acid,  making  the  isotonic  coefficient 
somewhat  variable  and  indeterminate.  G.  B. 

Metabolism  in  the  Infant.  Walther  Fbeund  {Biochem.  Zeitsch., 
1909,  16,  453 — 472). — A  number  of  observations  on  infants  are 
recorded,  the  chief  points  examined  being  the  amount  of  fat  and  soaps 
in  the  froces  during  different  diets.  Some  details  regarding  calcium 
metabolism  are  also  given.     No  general  conclusions  are  drawn. 

W.  D.  H. 

Protein  Metabolism.  E.mil  Abderhalden  {Zeitsch.  physiol.  Ch«m., 
1909,  59, 177 — 193). — A  discussion  of  Voit's  well-known  theory  of  the 
difference  between  "  organ  protein  "  and  "  circulating  protein."  The 
comparatively  high  output  of  urinary  nitrogen  during  the  first  few  days 
of  starvation  is  attributed  by  the  theory  to  the  breakdown  of  the 
"  circulating  protein."  It  is  pointed  out  that  it  is  a  pure  assumption 
that  the  source  of  this  extra  nitrogenous  waste  is  protein.  It  may  be 
mere  worthless  ballast  in  non-protein  form  which  is  broken  up  and 
excreted.  Some  experiments  on  dogs  are  recorded  at  length,  which 
show  that  the  course  of  nitrogenous  excretion  during  inanition  is 
much  the  same,  whether  the  animal  had  been  previously  fed  on  excess 
of  protein  food  or  not.  W.  D.  H. 

Role  of  the  Ash  Constituents  of  Wheat  Bran  in  the  Meta- 
bolism of  Herbivora.  Edwin  B.  Hart,  Elmer  V.  McCollum,  and 
G.  C,  HuMPREY  {Aimr.  J.  Physiol,  1909,  24,  86— 103).— Details  are 
given  of  the  relative  amounts  of  potassium,  magnesium,  etc.,  in  faeces 
and  urine  in  accordance  with  differences  in  the  intake.  Magnesium,  when 
supplied  as  a  chloride  or  phytin  compound,  was  largely  excreted  in  the 
gut.  Variations  in  the  intake  of  various  ash  constituents  or  of  phytin 
did  not  influence  the  composition  of  the  milk.  Phytin  causes  diuresis, 
probably  because  of  the  high  potassium  intake.  Absence  of  phytin 
leads  to  constipation.  W.  D.  H. 
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Influence  of  Alcohol  on  Metabolism  in  Animals  during 
Inanition,  Martin  Kochmann  and  Walter  Hall  [PJluger's  Archiv, 
1909,127,280 — 356). — In  moderate  doses,  subcutaneous  administration 
of  alcohol  in  rabbits  during  inanition  increases  the  period  during  which 
they  live,  but  large  doses  hasten  death.  The  favouring  action  is  due 
to  protein  sparing,  and  to  the  retention  of  water.  Death  is  accelerated 
by  large  doses  owing  to  increase  of  protein  catabolism,  especially  of 
proteins  poor  in  sulphur,  as  evidenced  by  the  N  :  S  ratio.  Alcohol 
produces  a  diuretic  action  only  when  given  in  large  doses. 

W.  D.  H. 

Protein  'Absorption.  Otto  Cohnheim  (Zeiisch.  physiol.  Ghem., 
1909,  59,  239 — 246). — Experiments  on  fishes  are  recorded  into  the 
intestine  of  which  protein  cleavage  products  were  introduced.  These 
are  partly  absorbed  as  ammonia,  partly  deamidised  during  absorption, 
and  the  remainder  are  absorbed  in  an  unknown  way.  W.  D.  H. 

Peptoly tic  Enzymes  in  the  Stomach.  11.  Emil  Abderhalden 
and  Alfred  Schittenhelm  {Zeitsch.  physiol.  Chem.,  1909,  59, 
230—232.  Compare  Abstr.,  1908,  ii,  1049).— GlycyW-tyrosine,  or 
peptone  from  silk,  which  is  rich  in  tyrosine,  may  be  employed  for  the 
detection  of  peptolytic  enzymes.  They  are  absent  from  pure  gastric 
juice,  and  when  present  in  the  stomach  are  due  to  regurgitation  from 
the  intestine,  which  may  be  increased  by  the  administration  of  oil. 
Their  presence  may  be  employed  for  diagnosis  of  such  regurgitation  in 
disease.  W.  D.  H. 

Chemical  Mechanism  of  Gastric  Secretion.  J.  Sydney  Edkins 
and  M.  Tweedy  (J.  Physiol,  1909,  38,  263— 267).— By  a  specially 
devised  method,  the  fundus  and  pyloric  ends  of  the  stomach  in  cats 
were  functionally  separated.  Different  substances  were  placed  in  the 
pyloric  end  or  in  the  duodenum ;  the  fundus  responded  by  a  marked 
secretion,  although  the  same  substances  placed  in  the  fundus  itself 
provoked  none.  The  effectiveness  of  the  substances  used  was  in  the 
following  order :  meat  extracts,  dextrose,  dextrin,  and  least  of  all 
hydrochloric  acid.  W.  D.  H. 

Action  of  Certain  Hitherto  Unknown  Constituents  of  the 
Pancreas  on  Sugar.  I.  Ernst  Vahlen  {Zeitsch.  physiol.  Chem,, 
1909,  59,  194— 222).— The  theory  propounded  is  that  the 
cleavage  of  sugar  is  the  result  of  the  catalytic  action  of  certain 
substances  formed  in  the  pancreas.  In  support  of  this,  certain 
substances  are  stated  to  have  been  separated  from  the  pancreas,  one  of 
which  produces  a  breakdown  of  sugar  and  evolution  of  carbon  dioxide, 
and  also  favours  alcoholic  fermentation,  whilst  another  produces  the 
opposite  results.  No  details  are  given  either  of  the  mode  of 
preparation  or  chemical  nature  of  the  substances  in  question. 

W.  D.  H. 

Action  of  Secretin  and  Receptive  Substances.  Walter  E. 
Dixon  and  P.  Hamill  {J.  Physiol,  1909,  38,  314— 336).— Enzymes 
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exist  in  the  pancreas  as  precursors  :  protrypsinogen,  proamylopsin, 
and  prosteapsin.  Secretin  combines  chemically  with  these  and 
liberates  the  active  enzyme  in  the  two  last  cases,  but  only  liberates 
trypsino^en  in  the  first,  which  in  its  turn  is  converted  into  trypsin  by 
the  entero- kinase  of  the  succus  entericus. 

No  evidence  that  vegetable  alkaloids  exert  a  speciBc  effect  in  the 
body  by  combining  with  "  receptive  subcttances  "  was  obtained ;  but  it 
ifl  Hiiggestrd  that  the  physiologicnl  activity  of  muscle  and  gland  is  due 
in  all  cases  to  tlie  liberation  of  specific  hormones,  which  combine  with 
"  receptive  substances." 

The  statement  that  secretin  and  choline  are  identical  is  criticised. 

W.  D.  H. 

The  R61e  of  the  Small  Intestine  in  the  Formation  of 
Glycogen  from  Dextrose.  Karl  Grube  {PflUger'a  Archiv,  1909, 
127,  529— 532).— Croftan  (this  vol.,  ii,  328)  has  stated  that  the  small 
intestine  produces  some  preliminary  condensation  of  sugar  molecules, 
without  which  the  liver  is  unable  to  make  glycogen  from  dextrose. 
The  present  experiments  show  that  the  injection  of  dextrose  into  a 
mesenteric  vein  leads  to  glycogen  formation  in  the  liver. 

W.  D.  H. 

A  Mucoid  in  the  Intestinal  Mucous  Membrane  of  the 
Horse.  Hubert  W.  Bywaters  {Proc.  phij$iol.  Soc.,  1909,  xlii — xliii ; 
J.  Physiol. ,2Q). — About  20  grams  of  a  mucoid,  believed  to  be  identical 
with  sero-mucoid,  were  separated  from  20  kilos,  of  moist  mucous 
membrane.     It  contains  from  5*68  to  7*91%  of  ash.  W.  D.  H. 

Transformations  in  the  Phosphorised  Compounds  of  the 
Hen's  Egg  during  Development.  H.  H.  Aders  Plimmer  and 
Frkderick  H.  Scott  {J.  PhygioL,  1909,38,  247— 253).— The  following 
table  gives  the  distribution  of  phosphorus  in  (1)  the  unincubated  egg, 
and  iu  (2)  the  newly-hatched  chick  : 

(1.)  (2.) 

Inorganic  phosphate trace  60"0  per  cent,  of  total 

Water  sohible  organic  compounds  .....         6"2  86         ,,  ,, 

Ether  sohible  substances  64"8  19  3         ,,  ., 

Nucleiiilike  substances    1"9  12"0         ,,  ,, 

Vitellin  27*1  0-0 

Ether  soluble  and  other  organic  compounds  must  therefore  have 
been  transformed  into  inorganic  phosphates  ;  this  change  begins 
markedly  about  the  sixteenth  or  seventeenth  day  of  incubation. 
Glycero-phosphoric  acid  is  believed  to  give  rise  to  inorganic  phosphates 
only.  There  is  also  a  probable  transformation  of  the  phospho-protein 
(vitellin)  into  nucleo-protein  as  well  as  into  inorganic  phosphate. 

W.  D.  H. 

Fatty  Infiltration  of  the  Liver  in  Hunger.  V.  H.  Mottram 
(/.  Physiol.,  1909,  38,  281— 313).— After  twenty-four  hours'  inanition 
in  rabbits  and  guinea-pigs  (but  not  in  hedgehogs,  pigeons,  or  rats),  the 
percentage  of  fat  in  the  liver  increases ;  this  is  sometimes  due  to  the 
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shrinkage  of  the  liver,  but  in  other  cases,  especially  in  rabbits,  is  pro- 
duced by  a  migration  of  fat  into  the  liver  from  other  parts,  and  in  the 
process  the  fat  undergoes  a  change  in  the  direction  of  desaturation. 

W.  D.  H. 

Desaturation  of  Patty  Acids  in  the  Liver.  John  B.  Leathes 
and  L.  Meyer- Wedell  {Proc.  physiol.  Soc,  1909,  xxxviii — xl ;  /. 
Physiol.,  38). — By  feeding  rats  on  various  fats,  it  is  shown  that  the 
liver  as  well  as  the  connective  tissue  takes  up  fats  conveyed  to  it  by 
the  blood.  Other  organs  do  not  do  the  same  to  any  extent.  The 
connective  (adipose)  tissue  stores  the  fat  as  brought  to  it ;  the  liver, 
however,  changes  it  so  as  to  increase  its  power  of  absorbing  iodine. 
This  furnishes  additional  evidence  in  support  of  the  view  that  one 
function  of  the  liver  is  to  prepare  fat  for  oxidation  in  other  tissues, 
and  that  the  preparatory  treatment  consists,  in  part,  of  a  desaturation 
process.  W.  D.  H. 

The  Behaviour  of  the  Liver  to  Foreign  Proteins.  Felix 
Reach  (Biochem.  Zeitsch.,  1909,  16,  357 — 363). — lodoprotein  perfused 
through  the  liver  was  taken  up  by  that  organ.  A  cleavage  of  the 
protein  was  only  recognisable  in  small  measure.  W.  D.  H. 

Liver  Ferments,  -with  Special  Reference  to  the  Gelatinolytic 
Enzyme.  S.  Hata  {Biochem.  Zeitsch.,  1909,  16,  383— 390).— This  is 
a  contribution  to  the  subject  of  intracellular  enzymes  in  the  liver,  and 
deals  especially  with  the  details  of  action  (time,  quantity,  etc.)  of  liver 
extracts  in  liquefying  gelatin.  W.  D.  H. 

Pressor  Substances  in  Placental  Extracts.  Otto  Rosenheim 
{J.  Physiol,  1909,  38,  337 — 342). — The  pressor  substances  which  are 
obtainable  from  human  placenta  are  products  of  initial  putrefaction  ; 
the  autolytic  enzymes  without  the  aid  of  micro-organisms  are  unable 
to  produce  them,  that  is,  they  are  unable  to  split  off  the  terminal 
carboxyl  group  of  the  amino-acids.  The  most  active  substance 
separated  out  was  identified  as  ;j-hydroxyphenylethylamine ;  the 
identity  of  another  with  tsoamylamine  is  probable.  The  bases  are 
identical  with  those  found  by  Barger  and  Walpole  in  putrid  meat 
(see  next  abstract).  W.  D.  H. 

Pressor  Substances  in  Putrid  Meat.  George  Barger  and 
George  S.  Walpole  (/.  Physiol,  1909,  38,  343—352.  Compare  this 
vol.,  ii,  254). — In  the  putrefaction  of  horse-flesh,  bases  are  formed 
which  cause  a  rise  of  arterial  blood-pressure  when  injected  intra- 
venously ;  they  are  derived  from  amino-acids  by  the  loss  of  carbon 
dioxide.  The  following  were  isolated  :  tsoamylamine  (from  leucine), 
/(-hydroxyphenylethylamine  (from  tyrosine),  and  probably  phenyl- 
ethylamine  (from  phenylalanine).  The  second  is  the  most  powerful. 
The  pressor  base  previously  obtained  from  putrid  meat  by  Abelous 
and  his  colleagues  is  probably  zsoamylamine.  W.  D.  H. 

Lipoids  of  the  Adrenal.  Otto  Rosenheim  and  M.  Christine 
Tebb  {Proc.  physiol  Ghem.,  1909,  liv — Ivi ;  J.,  Physiol,  38). — The 
anisotropic  substance  of  the  adrenal  cortex  is  not,  as  Powell  White 
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Ruggests,  a  mixture  of  cholesterol  and  fatty  aoids,  although  such  a 
mixture  readily  produces  anisotropic  globules.  Free  cholesterol  is 
absent,  but  cholesterol  esters  (palmitic  and  stearic)  as  well  as  free 
stearic  and  other  fatty  acids  are  present.  In  the  brain  and  other 
organn,  cholesterol  exists  in  a  free  state.  A  small  quantity  of 
sphingomyelin  was  also  separated. 

Whether  the  function  of  the  adrenal  cortex  i«  the  neutralisation  of 
toxitiK  is  a  subject  to  be  pursued.  The  present  analyses  tend  to 
support  this  view.  W.  D.  H. 

The  Human  Pituitary.  William  D.  Hallibubton,  J.  P. 
Candlkk,  utui  A.  W.  SiKES  {Froc.  physiol.  Soe.,  1909,  xxxvii ; 
J.  Physiol.,  38). — The  human  pituitary  weighs  about  0*5  gram,  and 
contains  70%  of  water.  A  single  pituitary  will,  however,  make  suffi- 
ciently strong  extracts  to  test  their  physiological  action.  Extracts  of 
the  anterior  lobe  are  inactive  or  produce  an  insignificant  fall  of  blood- 
pressure,  such  as  is  caused  by  tissue  extracts  generally.  Extracts  of 
the  posterior  lobe  produce,  as  was  found  by  Schsfer  and  his  colleagues 
in  tlteir  work  on  the  pituitary  of  other  mammals,  (1)  a  rise  of 
arterial  pressure  at  the  first  injection,  (2)  a  constriction  of  peripheral 
vessels,  but  (3)  prolonged  dilatation  of  the  kidney  vessels,  accom- 
panied by  (4)  diuresis.  The  pituitaries  used  came  from  asylum  cases, 
but  in  nearly  all  cases  the  structure  was  normal.  The  number  and 
size  of  the  colloid  cysts  vary  a  good  deal,  but  the  colloid  material  does 
not  appear  to  be  the  substance  to  which  the  extracts  owe  their 
activity.     In  man  and  ox,  the  pituitary  contains  no  iodine. 

W.  D.  H. 

Heat  Coagulation  in  Smooth  Muscle.  The  Connexion 
between  Protein  Coagulation  and  Heat  Rigor.  Edwabd  B. 
Meigs  {Amer.  J.  Physiol.,  1909,  24,  1—13,  178—186.  Compare 
this  vol.,  ii,  251). — Lactic  acid  formation  is  an  accompaniment  of  heat 
coagulation  in  smooth  muscle ;  this  is  believed  to  cause  the  fibre  cells 
to  swell  in  such  a  way  that  they  lengthen. 

The  view  is  advanced  that  the  heat  shortening  of  tissues  is  not  due 
to  coagulation  of  their  protein  constituents,  but  to  some  other  process, 
the  nature  of  which  is  left  vague.  W.  D.  H. 

Hydrolysis  of  Muscle  of  Scallop  (Pectens  viradians). 
Thomas  B.  Osborne  and  D.  Bkeese  Jones  {Amer.  J.  Physiol.,  1909, 
24,  161 — 169). — The  amounts  of  amino-acids  obtained  are  not  vastly 
different  from  those  previously  given  for  the  muscle  of  halibut  and 
chicken.  Glycine  is  absent  in  the  muscle  of  halibut  and  scallop,  but 
present  in  small  amount  in  chicken's  muscle.  Ox  muscle,  on  the  other 
hand,  yields  a  larger  amount.  The  scallop  contains  relatively  a  good 
deal  of  free  glycine.  W.  D.  H. 

Chemico-physical  Investigations  on  the  Crystalline  Lens. 
FiLiPPo  BoTTAZzi  and  Noe  Scahnci  {Atti.  B.  Accad.  Lincei,  1909, 
[v],  18,  i,  225—228.  Compare  this  vol.,  ii,  162).— Lenses  of  dogs' 
eyes,  immersed  in  aqueous  or  vitreous  humour,  were  found  iu  one  case, 
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first  to  diminish  and  then  increase,  and  in  another,  first  to  increase 
and  then  diminish  in  weight.  The  diminution  in  weight  may  be 
explained  as  due  to  the  diffusion  outwards  of  the  protein  substances 
of  the  lens  surpassing  the  penetration  of  liquid  into  the  lens.  The 
increase  of  weight  can  only  be  the  effect  of  an  increase  in  the  degree 
of  imbibition  of  the  lens  in  consequence  of  a  diminution  of  the 
elasticity  of  the  capsule.  In  all  the  experiments,  the  body  of  the  lens 
remained  quite  transparent,  not  only  when  the  uninjured  capsule 
limited  the  imbibition,  but  even  for  nineteen  hours  after  the  capsule 
had  been  removed.  Hence  a  much  longer  period  is  necessai-y  for  the 
increase  of  the  degree  of  imbibition  of  the  crystalline  lens,  immersed 
in  normal  ocular  liquids,  to  produced  opacity  of  the  lens. 

T.  H.  P. 

The  Influence  of  Electrolytes  on  the  Rhythmical  Move- 
ments of  Medusae.  II.  Albrecht  Bethe  {P/luger's  Archiv,  1909, 
127,  219—273.  Compare  Abstr.,  1908,  ii,  969).— Medusse  continue 
to  live  and  move  in  artificial  mixtures  of  salts  provided  they  are 
present  in  the  same  proportions  as  in  sea-water. 

Sodium  chloride  alone  hastens,  then  paralyses  their  movements  ;  this 
action  is  reversible ;  potassium  chloride  stimulates  in  large  doses ; 
calcium  chloride  strengthens  the  systole,  and  in  large  doses  lessens  its 
frequency,  and  finally  stops  it,  producing  inexcitability.  Magnesium 
chloride  and  sulphate  have  primary  paralysing  action  ;  aluminium  has 
the  same  action,  only  more  markedly.  The  accelerating  action  of 
sodium  salts  is  as  follows:  Na2S04>NaCl>NaI>NaBr>NaNOg, 
and  the  potassium  salts  :  K2^C)4>KC1>KN03  ;  the  paralysing  action 
of  magnesium  sulphate  is  greater  than  that  of  the  chloride.  Increase 
of  hydrogen  ions  stimulates,  of  hydroxyl  ions,  paralyses.  The  membrane 
of  the  medusse  is  probably  not  permeable  to  hydrogen  and  hydroxyl 
ions.  W.  D.  H. 

Formation  of  Silk.  Emil  Abderhalden  and  H.  R,  Dean. 
Emil  Abderhalden  and  Wolfgang  Weichardt  (Zeitsch.  physiol. 
Chem.,  1909,  59,  170 — 173,  174—176). — Silk  contains  much  tyrosine, 
glycine,  and  alanine.  On  the  view  that  these  acids  are  present  in  the  silk- 
worm in  abundance,  the  mono-amino-acids  were  estimated  in  the  body 
of  the  silk-worm  and  in  the  moth  after  silk  formation,  with  the 
following  results. 

In  silk-worm.  In  moth. 

Glycine 10-2%  3-5% 

Alanine     87  3-2 

Valine  17  17 

Leucine 4'8  8'5 

Aspartic  acid   1*6  27 

Glutamic  acid 3"5  57 

Plienylalanine 2'4  27 

Tyrosine   4-3  1-6 

Proline 1-5  I'O 

In  the  first  column  the  high  percentage  of  glycine,  alanine,  and 
tyrosine  is  noteworthy,  so  also  is  the  fall  in  each  in  the  second  column. 

W.  D.  H. 


PHYSIOLOGICAL   CHEMISTRY.  419 

Connexion  between  Changes  of  Permeability  and  Stimula- 
tion. Kalph  S.  Lillie  {Amer.  J.  Fhj/siol.,  1909,  24,  U— 44).— A 
number  of  experiments  are  given  on  the  influence  of  salts  on  the 
contraction  of  Areiiicola  larvae.  Solutions  which  produce  contraction, 
and  these  only,  produce  a  diffusion  outwards  of  a  yellow  pigment  in 
the  larvo) ;  stimulating  agents  increase  the  normal  permeability  ;  their 
effect  \H  considered  to  depend  essentially  on  their  influence  in  varying 
the  rate  at  which  carbon  dioxide  leaves  the  cell.  W.  D.  U. 

Sugar  Formation  in  Pupae.  Otto  Kbummaohkb  and  £rn8t 
Wkinland  {Zeilsch.  Biol.,  1909,  52,  273— 279).— The  experiments 
were  performed  with  the  pupaa  of  CcUUp/tara.  CHlorimetric  observations 
arc  recorded,  and  the  general  conclusion  is  drawn  that  sugar  is  formed 
from  protein  and  not  from  fat.  W.  D.  H. 

Physiology  of  Mollusca.  IV.  Purine  Substance  of 
Sycotypus.  Lafayette  B.  Mendel  and  H.  Gideoh  Wells  {Amer. 
J.  Phyawl.,  1909,  24,  170— 177).— The  purine  bases  obtained  by 
acid  hydrolysis  of  the  liver  of  the  gasteropod,  SycotypuM  canaliculat\u, 
are  the  same  as  those  derived  from  the  comparable  tissues  of  the 
higher  animals,  namely,  adenine,  guanine,  hypoxanthine,  and  xanthine. 
The  amino-purines  preponderate ;  hence  it  is  probable  that  the  nucleo- 
protein  complexes  are  much  the  same  in  molluscs  as  in  vertebrates. 
Nuclease,  adenase,  and  guanase  are  pi-esent  in  the  molluscan  liver; 
xantho-oxydase,  the  uricolytic  enzyme,  and  uric  acid  were  not  found. 

W.  D.  H. 

Chemical  Processes  in  Worms.  II.  Ernst  J.  Lesser  {Zeitseh. 
liioL,  1909,  52,  282—297.  Compare  Abstr..  1908,  ii,  309).— In 
anoxybiosis  the  chief  product  formed  by  the  earth  worm  is  volatile 
fatty  acid,  probably  a  valeric  acid.  During  the  process,  the  alcoholic 
fermentation  of  sugar  does  not  occur.  The  parent  substance  of  the 
fatty  acid  is  probably  carbohydrate  (glycogen).  In  the  first  eight 
days  of  inanition,  during  six  hours  anoxybiosis,  1  molecule  of  fatty 
acid  is  formed  per  3  molecules  of  carbon  dioxide.  W.  D.  H. 

Creatinine  Output  in  Man.  Phcebus  A.  Levene  and  L. 
Kristelleu  {Amtr.  J.  FhysioL,  1909,  24,  45 — 65). — In  pathological 
conditions  of  the  muscular  system,  the  rate  of  catabolism  of  ingested 
creatine  is  lowered,  and  part  of  the  creatine  is  removed  in  the  form  of 
creatinine.  In  some  forms  of  muscular  disease,  the  creatinine  output 
is  normal,  in  others  it  is  altered  ;  in  others,  ingestion  of  meat  increases 
the  output  of  both  creatine  and  creatinine. 

These  facts  are  considered  inexplicable  by  any  of  the  current  theories, 
and  two  factors  are  stated  to  be  of  importance  :  (1)  the  formation  of 
creatinine,  and  (2)  its  further  oxidation  ;  disturbances  of  either  factor 
will  lead  to  an  abnormal  creatinine  output.  W.  D.  H. 

Hypno-ansesthetics.  A.  Brissemoret  and  J.  Chevalier  {Compt. 
rend.,  1909,  148,  731— 733).— A  description  of  the  physiological 
action  of  /8^-dichloropropane  and  ^^-diethoxypropane. 
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The  experiments,  which  were  carried  out  on  dogs  by  intraperitoneal 
injection,  show  that  the  hypno-ansesthetic  properties  of  the  former 
compound  are  not  sufficiently  well  marked  to  render  it  of  practical 
value.  In  its  pharmacodynamic  action  )8y8-diethoxypropane  resembles 
the  acetals  already  studied.  The  accelerating  influence  it  exerts  on 
the  heai't  restricts  its  field  of  useful  application.  W.  O.  W. 

The  Effect  on  the  Animal  Organism  of  Chloroform  and 
Cocaine  or  Strychnine.  Joh.  Dogiel  {PHiiger's  Archiv,  1909,  127, 
357 — 442). — A  large  number  of  experiments  on  the  effect  of  chloro- 
form on  the  heart,  pulse,  and  circulation  generally,  on  the  respiration, 
nervous  system,  reflexes,  etc.,  are  recorded.  The  cessation  of 
respiration  so  often  observed  in  the  preliminary  induction  of 
chloroform  anaesthesia  is  attributed  to  a  reflex  action  from  the 
respiratory  passages  and  lungs.  In  many  points  cocaine,  like 
strychnine,  acts  antagonistically  to  chloroform,  and  the  main  outcome 
of  the  research  is  a  recommendation  to  employ  cocaine  with  chloro- 
form, in  order  to  lessen  the  danger  of  the  latter.  W.  D.  H. 

[Physiological  Action  of  Optical]  Isomerides  of  Adrenaline. 
Arthur  E.  Cushny  {J.  Physiol,  1909,  38,  259—262.  Compare 
Abstr.,  1908,  ii,  720). — The  minimal  lethal  dose  of  ^adrenaline  in 
rats  is  1 — 2  mg.  per  100  grams  of  body-weight ;  that  of  c?-adrenaline 
is  12  to  15  more.  The  same  relationship  in  activity  is  seen  in 
the  effects  on  blood-pressure  and  in  producing  glycosuria.  No 
evidence  was  obtained  suggesting  that  adrenaline  acts  elsewhere 
than  on  the  "receptive  substances"  of  the  sympathetic  myo-neural 
junction.  W.  D.  H. 

Physiological  Action  of  1-,  d-,  and  c^^- Adrenalines.  III.  Emil 
Abderhalden  and  Slavu  {Zeitsch.  physiol.  Chem.,  1909,  59,  129 — 137. 
Compare  this  vol.,  ii,  333  ;  also  Cushny,  preceding  abstract). — The 
present  experiments  confirm  the  conclusions  previously  arrived  at,  that 
cJ-adrenaline  is  less  active  physiologically  than  7-adrenaIine  ;  the  points 
specially  referred  to  are  :  (1)  contraction  of  the  pigment  cells  of  the 
frog's  skin ;  (2)  lowering  of  body  temperature,  and  (3)  fatal  dose. 

W.  D.  H. 

Glycine  as  a  Detoxicating  Agent.  Heney  D.  Dakin  {J.  Biol. 
Chem.,  1909,  5,  413 — 418). — When  benzoic  acid  is  introduced  into  the 
body,  it  is  promptly  converted  into  hippuric  acid  and  excreted.  It  is 
not  clear  whether  this  union  with  glycine  is  protective,  as  the  toxic 
action  of  benzoic  acid  is  not  known. 

The  glycine  compounds  of  phenylpropionic  acid,  cinnamic  acid,  and 
)3-hydroxyphenylpropionic  acid  are  non-toxic,  but  the  acids  themselves 
are  poisonous.  The  glycine  compounds  are  much  more  resistant  to 
oxidation  than  the  acids.  W.  D.  H. 

Behaviour  of  Atoxyl  in  the  Organism.  J.  Igersheimer  and  A. 
RoTHMANN  {Zeitsch.  physiol.  Chem.,  1909,  59,  256 — 280.  Compare 
Abstr.,  1908,  ii,  1061). — The  undecomposed  atoxyl  in  the  circulating 
blood  appears  to  have^a  strong  action  on  cells  (trypanosomes  or  tissue 
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cells),  with  the  formation  of  toxic  products ;  this  U  not  certain,  but 
what  is  regarded  as  certain  is  that  the  toxic  action  of  atoxyl  is 
determined  by  two  factors:  (1)  the  formation  of  a  reduction  product, 
and  (2)  the  liberation  of  arsenic  in  inorganic  combination. 

W.  D.  H. 

Chemo-therapeutic  Experiments  with  Some  New  Atoxyl 
Preparations  in  Spirochaeto  Diseases,  with  Special  Reference 
to  Experimental  Syphilis.  Paul  Uhlenuuth  and  Manteukel 
{Chem.  Zentr.,  1909,  i,  782;  from  Zeitach.  ItnmunitdU/orach.  exp. 
Therap.,  1908,  1,  108—132.  Compare  also  following  abstract).— The 
acid  mercuric  ^alt  of  ^^-aminophenylarsinic  acid  (of  which  atoxyl  is  the 
sodium  salt)  works  better  than  atoxyl  derivatives  containing  iodine, 
which  are  more  toxic  than  atoxyl.  Mercuric  iodophenylarsinate  is  less 
toxic  than  the  corresponding  sodium  salt.  The  action  of  arsenophenyl- 
glycine  has  also  been  examined.  G.  B. 

Constitution  and  Toxicity  of  Various  Substances  of  the 
Atoxyl  Group.  Ferdinand  Blumentual  {Chem.  Zentr. ^  1909,  i, 
782  ;  from  Med.  Klin.,  1908,  Heft  44,  2  pp.).— Although  acetylatoxyl 
is  much  less  poisonous  than  atoxyl,  the  same  does  not  hold  for  the 
corresponding  mercury  salts.  p-Iodophenylarsinic  acid  is  more  toxic 
than  atoxyl,  but  the  mercury  salt  of  the  former  acid  is  less 
toxic  than  the  mercury  salt  corresponding  with  atoxyl  (compare 
preceding  abstract).  The  cause  of  this  change  in  toxicity  is  not  due  to 
greater  ditliculty  of  absorption,  for  most  of  the  iodine  appears  in  the 
urine  within  twenty-four  hours.  G.  B. 

The  Detection  and  the  Course  of  Excretion  of  Atoxyl  in 
Urine.  Observations  on  the  Paper  by  Lockemann  and 
Paucke.  Ferdinand  Blumenthal  {Chem.  Zentr.,  1909,  i,  949  ;  from 
Deutsch.  vied.  Woch.,  1908,  34,  No.  52). — Polemical  against  Locke- 
mann and  Paucke  (this  vol.,  ii,  167).  The  precipitate  obtained  by 
these  authors  with  yS-naphthylamine  in  the  diazotised  urine  of  patients 
after  treatment  with  atoxyl  consisted  only  to  a  small  extent  of  an 
atoxyl-dye ;  over  80%  was  impurity.  The  author  does  not  agree 
with  Lockemann  and  Paucke's  conclusion,  that  arsenious  oxide  is  set 

I  free,  and  maintains   his    position  as  regards  the  duration  of  arsenic 
excretion  after  the  administration  of  atoxyl.  G.  B. 

The  Excretion  of  Atoxyl  through  the  Urine.  Reply  to  the 
Observation  of  F.  Blumenthed.  Georg  Lockemann  {C/iem.  Zentr., 
1909,  i,  949;  from  Deutsch.  med.  Woch.,  1909,  36,  No.  5).— Reply  to 
Blumenthal  (compare  preceding  abstract),  and  criticism  of  his  gravi- 
metric arsenic  estimation.  G.  B. 
Acapnia  and  Shock.  III.  Yandell  Henderson  {Amer.  J.  Physiol., 
1909,  24,  66 — 85). — A  further  development  of  the  author's  views  with 
special  reference  to  abdominal  operations.  Local  acapnia,  due  to  direct 
exhalation  of  carbon  dioxide,  is  a  factor  in  the  loss  of  tonus  of  exposed 
viscera.  Carbon  dioxide  tension  in  the  nerve  centres  and  in  the 
tissues  and  fluids  of  the  body  is  a  factor  in  the  maintenance  of  tonus. 
Restoration  of  the  body's  store  of  carbon  dioxide  is  effective  as  a 
method  of  relief.  W.  D.  H. 
VOL.  xcvi.  ii                                                                28 
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Protein  Metabolism  in  Carbon  Monoxide  Poisoning.  Charles 
G.  L.  Wolf  and  Emil  Osterberg  {Biochem.  Zeitsch.,  1909,  16, 
476 — 485). — Experiments  on  dogs  are  recorded  with  very  complete 
urinary  analyses,  especially  in  relation  to  nitrogen  and  sulphur.  The 
most  remarkable  feature  in  some  cases  as  the  result  of  poisoning  by 
carbon  monoxide  is  the  excretion  of  creatine  in  amounts  exceeding 
that  found  in  inanition.     This  was  not,  however,  always  found. 

W.  D.  H. 

Effect  of  Hydrogen  Peroxide  on  Gonionemus.  0.  P.  Terry 
{Amer.  J.  Physiol.,  1909,  24,  117 — 123). — The  rhythmical  contractions 
of  the  bell  of  the  jelly-fish  gonionemus  cease  when  the  margin  of  t  he 
bell  containing  the  nerves  is  removed.  Hydrogen  peroxide  will 
initiate  pulsations  in  the  marginless  bell  in  normal  sea-water  by 
increase  of  oxidation  processes.  W.  D.  H. 

Mineral  Constituents  of  Bone  in  Osteomalacia.  C^sare 
Cappezzuoli  [Biochem.  Zeitsch.,  1909,  16,  355 — 356). — In  this  disease, 
the  percentage  quantity  of  ash  is  lessened  ;  the  diminution  of  calcium 
is  greater  than  that  of  magnesium.  The  alterations  are  more  marked 
in  flat  than  in  long  bones.  W.  D.  H. 

The  Diastatic  Enzyme  of  Paramoecium  in  Relation  to  the 
Killing  Concentration  of  Copper  Sulphate.  Amos  W.  Peters 
and  Opal  Burres  {J.  Biol.  Chem.,  1909,  6,  65 — 73). — The  data  given 
show  a  uniform  correlation  between  the  concentration  of  copper 
sulphate  required  to  kill  Paramcecia  instantly  and  that  which  markedly 
inhibits  the  action  of  their  diastase.  This  suggests  the  more  general 
conclusion  that  the  injurious  action  of  certain  poisons  which  act  in 
low  concentrations  may  be  due  to  the  inactivation  of  protoplasmic 
enzymes.  W,  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Bacillus  Infantilis.  Arthur  L  Kendall  (/.  Biol.  Chem.,  1909, 
5,  419 — 438) ;  Christian  A.  Herter  and  A.  I.  Kendall  {ibid., 
439 — 442). — This  new  bacillus  is  found  in  certain  chronic  intestinal 
infections,  and  is  believed  by  Herter  to  be  related  to  what  he  terms 
"  infantilism,"  in  which,  in  addition  to  intestinal  troubles,  there  is  an 
arrest  of  bodily  development  and  a  slight  retardation  of  cerebral 
development.  Large  amounts  of  indican  and  phenolic  substances 
occur  in  the  urine  ;  indoleacetic  and  aromatic  hydroxy-acids  are  also 
often  in  excess.  The  bacillus  is  a  powerful  alkali  producer,  ammonia 
and  a  primary  amine  being  the  chief  basic  substances  found  in  cultures. 
It  does  not  produce  indole,  scatole,  or  phenolic  substances.  Whether 
it  produces  "  infantilism  "  is  left  open,  but  the  observations  recorded 
are  considered  to  prove  that  irritant  products  produced  by  its  growth 
may  cause  diarrhoea.  W.  D.  H. 
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Constituents  of  Bmmenthal  Cheese.  IV.  Ernst  Wintek- 
STBIN  and  Albert  KOno  {ZeiUch.  phj/aiol.  Cftem.,  1909,  59,  138 — 140. 
Compare  Abstr.,  1906,  ii,  248). — The  present  experiments  show  the 
occurrence  of  /7-hydroxypbenyIethylamine  in  Emmenthal  cheese ; 
it8  presence  is  attributed  to  bacterial  action.  W.  D.  U. 

Oxidation  by  Fungi.  II.  Reginald  O.  Ukrzoo  and  A.  Mkibr 
(Zeitsch.  physiol.  Chem.,  1909,  60,  57 — 62.  Compare  Abstr,  1908,  ii, 
1063). — The  oxidation  by  fungi  of  the  two  antipodes  of  hydroxy-acids 
containing  an  asymmetric  carbon  atom  takes  place  with  different 
velocities.  It  is  a  ferment  action,  for  the  fungus  can  be  killed  with 
alcohol,  acetone,  etc.,  or  by  liquid  air.  Acids  without  an  asymmetric 
carbon  atom  are  scarcely  attacked.  Intermediate  products  have  not 
as  yet  been  isolated,  although  the  oxidation  does  not  proceed  at  once 
to  carbon  dioxide.  G.  B. 

Specificity  of  Peptolytic  Enzymes  in  JDifferent  Fungi.  Emil 
Abdeuiialuen  and  Uans  Pkingsueim  {Zeitsch.  physiol.  Cliein.,  1909, 
69,  249 — 255). — A  comparison  of  the  action  of  the  enzymes  of  various 
moulds  in  the  cleavage  uf  certain  polypeptides  shows  that  there  are 
differences  of  degree  and  of  kind  in  their  actions.  W.  D.  H. 

The  Function  of  Septic  Tanks  in  the  Biological  Purification 
of  Sewage.  Achille  MCntz  and  £.  LainA  {Coinpt.  rend.,  1909, 148, 
597 — 601). — Before  passing  to  the  oxidising  beds,  sewage  is  generally 
first  placed  in  deep  reservoirs,  where  it  forms  a  reducing  medium, 
characterised  by  putrid  emanations.  The  chief  use  of  these  reservoirs 
is  to  allow  suspended  matter  to  settle  down  ;  they  do  not  further  aid 
in  the  oxidation  of  the  organic  substances  in  the  sewag&  G.  B. 

The  Effect  of  Ammonium  Salts  on  the  Fermentation  of 
Wines.  \V.  Biebberg  {Centr.  Bakt.  Par.,  1909,  ii,  23,  12—32).— 
It  is  known  that  yeast  can  utilise  the  nitrogen  in  ammonium  salts  as 
food,  and  the  author  investigates  the  effect  of  adding  ammonium  salts 
to  wines  undergoing  fermentation.  The  most  striking  result  is  the 
influence  of  the  initial  content  of  alcohol.  The  larger  the  amount  of 
alcohol  present  originally  the  smaller  the  amount  of  ammonium  salt 
necessary  in  order  to  produce  a  strong  fermentation.  Reasons  are 
adduced  for  supposing  that  the  ammonium  salt  acts  rather  as  a 
stimulant  than  as  a  nutrient.  E.  J.  R. 

The  [CarbonJ  Assimilation  Process  [in  Plants].  Hans  Euler 
{Zeitsch.  phjsiol.  Chem.,  1909,  59,  122 — 124). — Oxalic  acid  is  not,  as 
supposed  by  Baur,  an  intermediate  product  in  carbon  assimilation,  but 
rather  an  oxidation  product  of  sugar,  and  due  to  respiration.  The 
author's  experiments  support  E warts',  criticism  (Abstr.,  1908,  ii,  217) 
of  Usher  and  Priestley's  conclusion  (Abstr.,  1906,  ii,  299,  881)  that 
formaldehyde  is  formed  from  carbon  dioxide  and  a  chlorophyll  extract 
in  the  light.  G.  B. 

Photodynamic  Action  of  Chlorophyll  and  its  Relation  to 
the  Photosynthetic  Assimilation  of  Plants.  Walther  Haus- 
mann    (Biochem.   Zeitsch.,   1909,   16,   294— 312).— Tappeiner   (Abstr., 
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1908,  ii,  867)  and  his  pupils  have  shown  that  certain  fluorescent 
substances,  such  as  eosin,  under  the  influence  of  light  hsemolyse  a 
suspension  of  red-blood  corpuscles  and  kill  Paramoscia.  The  author 
now  shows  that  chlorophyll,  including  the  crystallised  chlorophyll  of 
Willstatter,  has  the  same  effect  on  both  objects.  This  "  photo- 
dynamic  "  action  takes  place  in  the  same  regions  of  the  spectrum  as 
photosynthesis,  so  that  there  appears  to  be  an  intimate  connexion 
between  assimilation  and  the  photodynamic  action  of  chlorophyll. 
The  photodynamic  action  of  phylloporphyrin  is  identical  with  that  of 
hsematoporphyrin.  G.  B. 

The  Effect  of  Light  on  the  Formation  of  Protein  in 
Plants.  W.  Zaleski  (Ber.  deut.  hot.  Ges.,  1909,  27,  56— 62).— The 
fact  that  plants  can  form  protein  in  absence  of  light,  provided  sugar 
and  nitrates  are  supplied,  indicates  that  light  plays  only  an  indirect 
part  in  protein  formation  ;  certain  physiologists  have,  however, 
recently  supposed  that  light  acts  directly  and  supplies  energy.  The 
author's  experiments  are  entirely  opposed  to  the  latter  view. 

Portions  of  etiolated  bean  seedlings  were  grown  on  culture  solutions 
containing  respectively  5  and  10  per  cent,  of  sugar  for  five  and  ten 
days  under  aseptic  conditions.  Some  of  the  experiments  were  made 
in  ordinary  light,  others  in  yellow  light  (light  which  has  passed 
through  saturated  potassium  dichromate  solution),  others  in  blue  light 
(light  passed  through  2%  cuprammonium  hydroxide  solution).  No 
difference  was  observed  between  yellow  and  blue  light,  and  protein 
formation  is  therefore  independent  of  the  wave-length  of  the  light. 
It  is  noteworthy,  however,  that  protein  formation  was  more  intense  in 
coloured  than  in  white  light.  E.  J.  R. 

Ammonia  as  a  Decomposition  Product  of  the  Nitrogenous 
Compounds  in  Higher  Plants.  Wl.  Butkewitsch  {Biochem. 
Zeitsch.,  1909,  16,  (6),  411 — 452). — A  general  discussion,  with  copious 
references  to  the  literature  of  the  subject.  The  production  of  ammonia 
goes  on  even  after  the  protoplasm  has  been  killed  ;  it  is,  however, 
bound  up  with  an  oxidation  process.  This  observation  appears  to  rule 
out  of  court  several  of  the  hypotheses  which  have  been  advanced  to 
account  for  the  decomposition,  and  lends  support  to  the  view  that 
ammonia  is  produced  by  the  oxidation  of  a  proteolytic  substance.  In 
this  connexion  Dakin's  observation  is  of  interest,  that  amino-acids  on 
oxidation  with  hydrogen  peroxide  give  rise  to  fatty  acids,  aldehydes, 
and  ammonia  : 

Il-OH(NH2)-C02H  -I-  O2  =  R-COaH  +  NHg  +  COg 
Il-CH(NH2)-C02H  -1-  0  =  R-COH  +  NH3  +  COg, 
but  it  is  not  clear  that  oxidation  is  an  indispensable  condition,  and  it 
is  possible  that  even  in  one  and  the  same  cell  ammonia  may  be  formed 
by  several  different  processes,  as  by  oxidation  of  an  amino-acid  or  by 
addition  of  hydrogen  to  an  amide.  E.  J.  R. 

Cyanogenetic  Plants.     Anne  W.  K.  de  Jong  {Rec.  trav.  chim., 

1909,  28,  24— 41).— Treub  has  shown   (Abstr.,   1896,   ii,   327)  that 
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the  leaves  of  Pangiunu  edule  contain  hydrogen  cyanide,  partly  as  a 
Rtable  compound  hydrolysed  by  an  enzyme  also  present  in  the  leaves, 
and  probably  alno  in  a  free  or  very  loosely  combined  condition,  since  a 
greater  or  less  quantity  is  evolved  when  the  leaves  are  treated  with 
boiling  absolute  alcohol. 

The  stable  compound  isolated  from  the  leaves  is  shown  to  be 
identical  with  the  gliicoside  gynocardin  discovered  by  Power  and  Liees 
(Trans.,  1905,  87,  349)  in  the  seeds  of  Gynocardia  odorata. 

When  an  ab.solute  alcoholic  solution  of  gynocardin  cooled  to  -  lO'' 
is  treated  with  sufficient  aqueous  gynocardase  solution  to  dilute  the 
alcohol  to  the  same  extent  as  that  effected  by  the  moisture  contained 
in  the  leaves  of  Pangium  edtiU,  the  solution  after  one  hour  is 
found  to  contain  a  very  small  amount  of  hydrogen  cyanide  (estimated 
by  adding  a  known  excess  of  potassium  hydroxide  solution  containing 
a  chloride  and  titrating  with  ^/100-silver  nitrate  solution,  correction 
being  made  for  the  retardation  in  the  appearance  of  the  opalescence 
by  the  excess  of  alkali),  but  as  the  quantity  remains  constant  the 
conclusion  is  drawn  that  enzyme  action  is  inhibited  by  alcohol  of  such 
strength  at  -  10°,  and  that  the  trace  of  hydrogen  cyanide  detected  is 
liberated  before  the  aqueous  enzyme  solution  is  completely  mixed  with 
the  alcoholic  glucoside  solution.  In  order,  therefore,  to  determine 
whether  the  evolution  of  hydrogen  cyanide  when  the  leaves  of  Pangium 
edule  are  treated  with  boiling  alcohol  is  due  to  enzyme  action,  experiments 
were  carried  out  at  —  10°.  When  fragments  of  the  leaves  are  immersed 
in  absolute  ethyl  alcohol  at  -  10°,  hydrogen  cyanide  is  liberated  in 
amounts  almost  e<]ual  to  those  evolved  by  the  treatment  with  boiling 
alcohol,  and  50 — 100  times  as  great  as  that  observed  in  the  experi- 
ment (above)  with  alcoholic  gynocardin  solution.  The  conclusion  is 
drawn  that  the  hydrogen  cyanide  extracted  from  the  leaves  by  alcohol 
occurs  either  in  a  free  or  very  loosely  combined  condition,  possibly  as 
a  cyanohydriu.  Since  Ult^  (this  vol.,  i,  293)  has  shown  that  the 
cyanohydrins  do  not  precipitate  silver  nitrate  solution,  a  series  of 
determinations  were  made  of  the  amounts  of  hydrogen  cyanide 
extracted  from  the  leaves  by  absolute  alcohol  at  —  10°,  both  by  direct 
titration  as  described  above  (determining  the  total  hy^ogen  cyanide, 
free  and  as  cyanohydrin,  if  any)  and  by  precipitation  with  excess  of 
silver  nitrate  solution  and  determination  of  the  cyanide  in  the 
precipitate.  The  results  show  that  for  the  most  part  the  hydrogen 
cyanide  is  present  in  the  free  state,  but  they  do  not  indicate  with 
certainty  whether  a  small  quantity  occurs  in  the  form  of  an  unstable 
compound.  It  is  pointed  out  that  in  cyanogenetic  plants  a  state  of 
equilibrium  exists  between  the  aldehyde  or  ketone,  the  sugar,  and  the 
hydrogen  cyanide,  and  the  latter  will  be  found  in  a  free  state  when  it 
is  pioduced  by  the  plant  in  a  relatively  larger  proportion  than  the 
aldehyde  or  ketone  and  the  sugar. 

The  author  has  isolated  from  the  leaves  of  the  Phaseolus  lunatus 
the  glucoside  phaseolunatin  obtained  by  Dunstan  and  Henry  (Abstr., 
1904,  ii,  71)  from  the  seeds  of  the  same  plant,  and  in  agreement  with 
these  authors  (Abstr.,  1907,  ii,  572),  but  contrary  to  the  observation 
of  Kohn-Abrest  (Abstr.,  1906,  ii,  625),  he  has  obtained  it  also  from 
Java  beans.  E.  H. 
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Biochemical  Investigations  on  the  Development  of  Antho- 
cyanin  in  Plants.  R.  Combes  {Compt.  rend.,  1909,  148,  790 — 792). 
— It  is  known  that  anthocyahin  is  formed  in  leaves  under  the  action 
of  strong  light  or  of  low  temperatures.  Overton  has  shown,  also, 
that  it  is  formed  when  plants  grow  in  culture  solutions  containing 
sugar,  and  he  suggests  that  its  formation  is  in  all  cases  due  to  excess 
of  sugar  in  the  cell  sap.  The  author  has  examined  a  number  of  leaves 
which  had  turned  red  under  the  influence  of  autumn  frosts  or  of  strong 
light  and  compared  them  with  green  leaves.  In  all  cases  the  red 
leaves  contained  more  sugar  (estimated  after  hydrolysis)  and  more 
glucosides  than  the  green  leaves ;  these  results  are  quite  in  accordance 
with  Overton's  view.  It  does  not  appear  that  the  insoluble  carbo- 
hydrates have  much  to  do  with  the  formation  of  anthocyanin,  since 
they  are  sometimes  more  and  sometimes  less  in  red  than  in  green 
leaves.  The  plants  examined  were  Ampelopsis  hederaceae,  Rosa  canina, 
Mahonia  aquifolium,  Sorhus  latifolia,  and  Spirea  paniculata. 

E.  J.  R. 

Scatole  and  Indole  in  Wood  of  Oeltis  reticulosa.  Christian 
A.  Herter  {J.  Biol.  Ghem.,  1909,  5,  489 — 492). — Celtis  reticulosa  is  a 
tree  which  grows  in  Java.  It  is  termed  "  filth  wood  "  by  the  natives 
on  account  of  the  faecal  odour  of  the  wood.  Scatole  has  been  obtained 
from  it  by  Dunstan  (Abstr.,  1890,  191) ;  this  is  confirmed  ;  indole  was 
also  found  in  less  amount ;  although  indoleacetic  acid  was  not  found, 
the  substances  mentioned  are  believed  to  originate  from  tryptophan, 
and  not  to  be  synthesised  from  simpler  substances.  W.  D.  H. 

Oil  of  Colocynth  Seeds.  Carlo  Grimaldi  and  L.  Prussia  {Boll. 
Chim.  Farm.,  1909,  48,  93 — 95). — The  constants  of  colocynth  oil, 
which  is  best  extracted  from  the  seeds  by  means  of  carbon  tetra- 
chloride, are  as  follows :  D^^  0-9289  ;  DJf  0-8733 ;  solidifying  point, 
14°;  refractive  index  on  Zeiss's  butter  refractometer,  78-2  at  15°, 
72-3  at  25°,  and  63-5  at  40°;  thermal  degree  on  the  Tortelli  thermo- 
oleometer,  86-4  ;  acid  number,  2-7  ;  Hehner  number,  90-72 ;  saponifica- 
tion number,  191*7;  Hiibl  iodine  number,  12037;  Reichert-Meissl 
number,  0-32.  The  fatty  acids  of  the  oil  give  the  following  constants  : 
Dlf  0-8537;  m.#p.  29-2—30°;  solidifying  point,  26-2— 27-2°;  refrac- 
tive index  on  Zeiss's  butter  refractometer,  56-7  at  30°,  51*5  at  40°,  and 
48-3  at  45°;  acid  number,  192*6;  saponification  value,  198-2;  Hiibl 
iodine  number,  121*0  ;  absolute  iodine  number  (Tortelli  and  Ruggeri), 
150*0;  mean  molecular  weight  of  the  insoluble  fatty  acids,  272-0. 
The  liquid  fatty  acids  constitute  56-2%,  and  the  solid  ones  43-8%,  of  the 
whole. 

The  oil  has  slight  drying  properties,  and  is  similar  in  all  its 
characters  to  the  oils  of  other  cucurbitaceous  seeds. 

The  colour  reactions  of  the  oil  are  given.  T.  H.  P. 

A  Simple  Method  for  Detecting  Benzoic  Acid  in  Cran- 
berries. Anton  Nestler  {Ber.  deut.  bot.  Ges.,  1909,  27,  63 — 70). — 
The  amount  of  benzoic  acid  in  cranberries  {Vaccinium  vitis  idaea)  is 
surprisingly  large,  in  view  of  the  fact  that  it  acts  as  a  preservative. 
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and  has  been  estimated  at  0*05  to  0*08%  in  the  fresh  berry  and 
0*45%  in  the  dried.  The  dried  berries  are  placed  in  a  covered 
watch-glaHs  and  warmed  with  a  small  flame ;  free  benzoic  acid 
Ruhlimes,  condonHen  on  the  cover,  and  may  be  recognised  by  its  appear- 
ance under  the  microscope  and  itH  behaviour  towards  sodium  hydroxide 
followed  by  hydrochloric  acid.  The  method  in  90  Rennitive  that  even  a 
single  berry,  which  would  contain  about  00001  gram  of  benzoic  acid, 
gives  a  distinct  reaction.  Larger  quantities  of  benzoic  acid  are 
readily  obtained  by  extracting  a  number  of  berries  with  ether, 
evaporating  the  extract,  and  subliming  the  residue. 

Benzoic  acid  was  found  in  all  parts  of  the  fruit  and  in  the  seeds, 
but  not  in  the  leaves  or  stalks.  Vaceinium  oxycoectu  also  contained 
benzoic  acid,  although  in  smaller  quantity  than  V.  vUi$  idaea.  V. 
myrtilhts  (bilberry)  and  V.  tdiginoaum  contained  none.  E.  J.  R. 

Stacbyose  from  White  Jasmine.  J.  VnnLnoo  (J.  Phaarm. 
Chim.,  1909,  [vi],  29,  336— 339).— From  the  twigs  of  white  jasmine 
a  sugar  has  been  isolated,  the  properties  of  which  point  to  its 
being  identical  with  Tanret's  stachyoee,  Cj^H^jOq  ;  a  direct  com- 
parison of  the  two  sugars  confirms  the  correctnebs  of  the  supposition. 

C.  8. 

The  Constants  of  Jasmine  Flower  Wax.  Lionbl  G.  Radclipfk 
and  J.  Allen  (J.  Soc.  Chem.Ind.,  1909,28,  227). — Ja.smine  flower  wax 
is  obtained  by  extracting  the  petals  with  light  petroleum  of  low  b.  p. 
and  then  macerating  the  crude  wax  obtained  with  alcohol  so  as  to 
extract  the  odoriferous  matters.  After  drying,  a  specimen  of  the  wax 
gave  the  following  constants  :  solidifying  point,  56 — 57° ;  refraction  in 
Zeiss's  butyrometer,  30  at  84°,  33  at  74°,  36  at  70°,  38  at  65°,  40  at  62°, 
42  at  60°,  44  at  56°;  acid  value,  028;  saponification  value,  658;  the 
saponification  had  to  be  carried  out  in  the  presence  of  amyl  alcohol. 
Iodine  value  by  Wys's  method,  52 — 53°. 

The  fatty  acids  after  having  been  freed  from  unsaponifiable  matter 
by  repeated  treatment  with  light  petroleum  in  the  presence  of  an 
alkali  show  a  mean  mol.  weight  of  398  and  an  iodine  value  of  39%. 
The  mixed  fatty  acids  when  crystallised  from  boiling  alcohol  melt 
between  57°  and  65°. 

The  unsaponifiable  matter  when  crystallised  from  ether  melts  sharply 
at  64°.  It  probably  contains  alcohols,  but  it  has  not  yet  been  success- 
fully investigated.  L.  de  K. 

"  Oleuropein  "  from  Olive  Leaves.  Frederick  B.  Power  and 
Frank  Tutin  {Fharm.  J.,  1908,  iv,  27,  714—715.     Compare  Abstr., 

1908,  i,  994.) — Bourquelot  and  Vintilesco  are  wrong  in  supposing 
that  the  authors  had  not  given  proof  of  the  existence  of  a  glucoside 
in  olive  bark  (Trans.,  1908,  93,  891).  The  "oleuropein"  obtained 
from  olive  leaves  by  Bourquelot  and  Vintilesco  is  not  homogeneous  and 
is  not  a  chemical  individual.  G.  B. 

Fruit  of  Viburnum  nudum.     Egbert   H.    Lott   {Chem   JVews, 

1909,  99,  169). — The  fruit  of  this  shrub  was  gathered  about  the  end 
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of  August,  1907,  in  the  swampy  district  around  Sylvan  Beach,  New 
York.  An  alcoholic  extract  of  the*berries  reacted  acid  towards  litmus, 
and  when  freed  from  alcohol  by  distillation  left  a  dark  thick  syrup 
and  a  blue,  resinous,  gummy  substance.  The  amount  of  sugar  found 
present  in  the  sugar  extract  was  42*85%,  and  probably  consisted  of 
dextrose  and  Isevulose.  An -average  of  four  estimations  gave  4  "3%  of 
ash,  the  composition  of  which  was  : 


SiOa. 

Al.Og. 

Fe^Os. 

CaO. 

MgO. 

KgO. 

NagO. 

SO3. 

P2O5. 

2-11 

3-88 

3-88 

7-66 

1-87 

12-87 

16-79 

27-14 

12-89 

The  dried  berries  from  the  sugar  extraction  were  digested  with  ether 
and  the  ethereal  extract  treated  with  bone  charcoal,  when  an  amber- 
coloured  oil  was  obtained,  having  D  0-9353,  b.  p.  82°,  and  an  odour 
resembling  olive  oil.  Saponification  results  indicate  that  this  oil  is 
one  of  the  oleins  in  the  same  group  as  castor  oil  and  olive  oil ;  the  acids 
separated  were  probably  oleic  and  linoleic.  Albumin  containing 
sulphur  was  also  present,  and  tests  for  acids  made  on  the  sugar 
extraction  showed  the  presence  of  tartaric  acid,  a  small  quantity  of 
malic  acid,  and  larger  quantities  of  citric  acid.  J.  V.  E. 

Composition  of  Volcanic  Soil  from  Java.  Jakob  M.  van 
Bemmelen  {Ghem.  Weekblad.,  1909,  6,  199—215,  254).— The  author 
gives  the  results  of  analyses  of  a  number  of  samples  of  volcanic  soil 
from  Java.  A.  J.  W. 

Nitrification  of  Soils  in  situ.  Isidore  Pouget  and  Guiraud 
(Compt.  rend.,  1909,  148,  725 — 727). — Determinations  were  made  of 
the  amount  of  nitrates  present  in  two  uncultivated  and  uncropped  plots 
at  the  School  of  Agriculture,  Maison-Carr(^e,  Algeria.  A  colorimetric 
method  was  used.  During  the  wet  months  (January  to  April)  the  soil 
is  almost  depleted  of  nitrates,  but  nitrification  does  not  at  once  begin 
when  drier,  warmer  weather  sets  in.  Throughout  May,  very  little 
nitrate  was  found.  Later  on,  the  authors  consider  that  denitrification 
takes  place.  E.  J.  R. 

Production  of  Nitric  Acid  in  Humus  and  Peat  Soils. 
Fe.  Weis  {Bied.  Zentr.,  1909,  38,  145—148  ;  from  Forstl.  Forsdgsvas, 
1908,  257 — 296). — Results  of  monthly  determinations  of  nitrates  in 
two  typical  Danish  humus  soils  from  beech  woods,  free  from  calcium 
carbonate,  showed  (with  one  exception  in  July)  that  nitrates  were 
invariably  present,  sometimes  in  considerable  quantity.  The  greatest 
amounts  of  nitrates  were  found  in  the  coldest  months  (November  to 
February).  The  comparatively  low  results  obtained  in  the  warmer 
months  are  probably  attributed  to  the  absence  of  sufl&cient  moisture  for 
nitrification,  or  to  the  nitrates  being  to  a  great  extent  taken  up  by 
the  trees.  N.  H.  J.  M. 

Soil  Fatigue.  Oswald  Schreiner  and  M.  X.  Sullivan  {J.  Biol. 
Chem.,  1900,  6,  39— 50).— The  fatigue  of  soils,  due  to  the  growth  of 
one  kind  of  crop,  is  not  altogether  due  to  using  up  of  ash  constituents. 
The  present  experiments  with  the  cow-pea  show  that  organic  substances 
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are  produced  which  cause  infertility ;  one  of  these  toxic  materials  was 
crystallised  out.  W.  D.  H. 

The  Action  of  Iron  on  Wine.  J.  Augdstk  Trillat  (Compt. 
rend.,  I'JO'J,  148,  792 — 795). — Iron,  whether  in  the  metallic  state  or 
in  the  form  of  certain  salts,  has  an  injurious  effect  on  wine,  causing  a 
deposition  of  the  colouring  matter  and  the  production  of  an  odour  and 
taste  resembling  that  produced  by  age.  The  author  has  already 
shown  that  acetaldehyde  is  formed  in  red  wine,  and  he  finds  that 
the  e£fect  of  iron  is  simply  to  hasten  this  action  and  cause  it  to  go 
on  to  a  much  greater  extent.  Acetal  or  ethyl  acetate  are  formed 
at  the  same  time.  The  deposit  of  colouring  matter  is  brought  about 
by  the  aldehyde.  Other  factors,  such  as  the  amount  of  air  present  and 
the  composition  of  the  wine,  also  influence  the  reaction,  but  in  the 
main  it  appears  that  iron  simply  accelerates  the  processes  naturally 
taking  place,  and  thus  brings  about  an  artificial  "  ageing  "  of  the  wine. 
The  processes  are,  however,  sufficiently  distorted  to  spoil  the  wine. 

E.  J.  R. 

Effect  of  Mineral  Manures  on  Certain  Cyperaceae.  J.  B.  Gkzx 
(Compt.  rend.,  1909,  148,  727— 730).— The  experiments  show  that 
nitrogenous  manures  increased  the  yield  of  Carexriparia  and  C.  $trieta. 
Phosphates  and  potassium  had  no  decided  influence.  £.  J.  R. 

Feeding  Value  of  Cereals  as  Calculated  from  Chemical 
Analyses.  Joseph  S.  Chamberlain  {U.S.  Dept.  Agric.,  Bureau 
Cli^m.  Bui.  120,  1909). — Cereal  grains  may  be  divided  into  three 
groups,  represented  by  (1)  oats,  as  a  typical  muscle  or  energy  pro- 
ducing food,  (2)  wheat,  and  (3)  maize  as  a  fat  or  heat  producing  food. 
The  oats  group  includes  Qmvaer  {Triticumdicoccum)  and  einkorn(  J*. mono- 
coccuvi),  which  are  nearly  equal  to  oats  in  food  value,  whilst  the  maize 
group  includes  broom-corn  millet  (Panicum  mt/toctfum)  and  the  non- 
saccharine  sorghum  {Aiidropogon  sorghum),  which  are  lower  in  food 
value  than  maize  itself,  but  equal  the  oat  group.  The  wheat  group, 
including  barley  'and  rye,  which  are  nearly  equal  to  wheat  in  food 
value,  is  intermediate  between  the  oats  and  maize  groups. 

The  introduction  of  foreign  varieties  of  cereals  into  the  United 
States  has  resulted  in  increased  amounts  of  protein  in  oats  and 
barley. 

Detailed  analytical  and  calculated  results  are  given. 

N.  H.  J.  M. 

Nitrogen  Compounds  in  Rain  and  Snow.  Frank  T.  Shutt 
{Trans.  Roy.  Soc.  Canada,  1909,  [iii],  2,  Sect.  111.,  181 — 185.  Compare 
Abstr.,  1908,  ii,  422). — Analyses  of  rain  and  snow  during  the  year 
JMarch,  1907,  to  February,  1908.  The  average  results  for  the  year  are 
as  follows  : 

Nitrogen  per  million.  Nitrogen  per  acre  (lbs.). 

^-^— ^^^^^_^^-^— i.^^^— ^         ^  >■  ^ 

Rainfall.        As  As  Albn-  As  As  Albu- 

inches.    ammonia,    nitrates,     minoid.  ammonia,   nitrates,     minoid.       Total. 
37-35         0-296        0-134         0'082        2-502         1-134         0-692        4'328 
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The  percentages  of  nitrogen  as  ammonia  and  as  nitrates  in  the 
total  nitrogen  (excluding  organic  N)  were  68-8  and  31*2  respectively. 

The  actual  amount  of  rain  was  24'05  inches,  the  rest,  13 '3  inches, 
being  snow  (equivalent  to  133  inches),  and  it  is  estimated  that  about 
75%  of  the  total  nitrogen  was  supplied  by  the  rain  and  25%  by  snow. 

Separate  analyses  of  rain  (46)  and  of  snow  (32)  showed  that  both 
contain  about  the  same  amount  of  nitrogen  as  nitrates  and  nitrites, 
whilst  the  rain  was  found  to  contain  nearly  twice  as  much  ammonia, 
and  three  times  as  much  albuminoid  ammonia  as  snow. 

Results  were  obtained  indicating  that  snow  has  a  slighter  solvent  or 
absorbent  action  than  rain.  A  fall  of  snow,  8*75  inches  f  =  0*875 
inch  of  rain),  early  on  December  30  contained  0*09,  0"115,  and  0*086 
per  million  of  nitrogen  as  ammonia,  as  nitrates,  and  as  organic  matter 
respectively.  This  was  followed  shortly  afterwards,  10'30  a.m.,  by 
0-15  inch  of  rain  containing  0*238,  0*582,  and  0*271  per  million  of 
nitrogen  in  the  respective  forms.  N.  H.  J.  M. 

Nitric  Acid  and  Agriculture.  L.  Grandeau  [Bied.  Zentr.,  1909, 
38,  148—150;  from  Ann.  sci.  agron.,  1906,  II,  256— 277).— Experi- 
ments with  various  crops  grown  in  plots  of  five  are,  without  manure, 
with  minerals  alone,  and  with  minerals  and  nitrogen  respectively. 
The  soil  was  a  poor  sand  containing  N,  0  005;  Pg^s'  0'063 ;  KgO, 
0*173,  and  CaO  +  MgO,  0*180%.  The  average  yields  during  eight  years 
were  10,500  kilos,  without  manure,  11,840  kilos,  with  minerals  only, 
and  17,700  kilos,  per  hectare  with  nitrogenous  and  mineral  manure;  so 
that  whilst  minerals  alone  gave  an  increase  of  only  11*3%,  minerals 
in  conjunction  with  nitrogen  increased  the  yield  40*  1%. 

In  an  experiment  with  potatoes  manured  with  calcium  and  sodium 
nitrates,  it  was  found  that  whilst  sodium  nitrate  more  than  doubled 
the  yield,  the  calcium  salts  produced  a  still  greater  increase. 

N.  H.  J.  M. 

Can  Calcium  Cyanamide  with  a  large  Amount  of  Calcium 
Carbide  Act  Injuriously  on  Vegetation  ?  Hjalmar  von  Feilitzen 
(Beut.  landw.  Presse,  1909,  36,  327.  Compare  Aeby,  Ohem.  Zeit.,  1909, 
145,  and  Haselhoff,  Landw.  Versuchs-Sfat.,  1908,  68,  189).— Pot 
experiments,  in  which  oats  were  grown  in  sand,  showed  that  only  about 
half  or  two-thirds  of  the  seeds  produced  plants  when  Norwegian 
cyanamide,  containing  5*5%  of  carbide,  and  Swedish  cyanamide, 
containing  0*1%,  were  applied  at  the  same  time.  When  the  two 
preparations  of  calcium  cyanamide  were  applied  fourteen  days  before 
sowing  the  seed,  no  injurious  action  was  observed.  Even  considerable 
amounts  of  unchanged  calcium  carbide  are  therefore  harmless,  provided 
that  the  manure  is  applied  in  good  time.  N.  H.  J.  M. 
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Substitute  for  Forceps  and  for  Triangles  in  Desiccators : 
Article  for  General  Laboratory  Use.  C.  W.  Easlry  {J.  Amer. 
Cliem.  Soc,  1909,  31,  463 — 464). — A.  crucible  holder  is  described  which 
consists  of  a  brass  ring  and  handle,  and  enables  the  crucible  to  be  readily 
removed  from  the  desiccator  without  employing  forcepR  or  taking  off 
the  lid  of  the  crucible.  Three  adjustable  brass  screws,  120°  apart, 
pass  through  the  ring  near  the  lower  edge ;  the  top  of  each  screw  is 
bored,  and  a  Nhort  piece  of  platinum  wire,  1  mm.  in  diameter,  is 
inserted  ;  it  is  on  these  that  the  crucible  rests.  The  holder  can  also 
be  used  as  a  substitute  for  the  platinum  triangle.  K  6. 

New  Forms  of  Percolating  and  Extraction  Apparatus. 
Karl  von  dkk  Heide  {Zeitsc/i.  NaJir.  Gentusm.,  1909,  17,  315—320). 
— In  the  first  apparatus  described,  the  solution  to  be  extracted  by 
percolation*  is  placed  in  a  wide  tube,  the  lower  end  of  which  is  drawn 
out  and  tits  into  the  neck  of  the  boiling  flask.  The  ether  vapour 
coming  from  the  latter  passes  up  a  side-tube,  reaching  nearly  to  the 
top  of  the  apparatus,  and  then  downwards  through  a  tube  surrounding 
the  side-tube  and  entering  the  bottom  of  the  tube  containing  the 
solution.  The  ether  vapour  bubbles  through  the  solution,  and  the 
condensed  ether  Hows  back  again  into  the  flsj^k  through  a  central  tube 
reaching  downwards  below  the  surface  of  the  solvent  in  the  flask.  A 
spiral  condenser  which  fits  into  the  apparatus  is  also  described.  In 
another  form  of  the  apparatus,  the  ether  vapour  passes  up  into  a 
condenser,  and  the  ether  then  falls  through  a  central  tube  to  the 
bottom  of  the  wide  tube  containing  the  solution  to  be  extracted. 
Perforated  inverted  cups  fitted  round  the  outside  of  the  central  tube 
ctiuse  the  ether  to  mix  with  the  solution,  and  a  side-tube  allows  the 
ether  to  flow  from  the  top  of  the  apparatus  back  into  the  flask.  A 
modified  form  of  this  apparatus  is  described,  which  may  be  used  with 
either  ether  or  chloroform  as  the  solvent.  A  modified  Soxhlet 
apparatus  shown  consists  of  the  ordinary  wide  tube  for  containing 
the  cartridge ;  this  tube  is  surrounded  by  another  tube,  and  the 
syphon  is  arranged  in  the  space  between  the  two.  The  ether  vapour 
also  passes  up  this  space  and  enters  the  inner  tube  through  a  series  of 
holes  at  the  top  of  the  inner  tube.  W.  P.  S. 

Munroe  Crucible.  Walter  O.  Swelling  (J.  Amer.  Chem.  Soc., 
1909,  31,  456— 461).— Munroe  (Abstr.,  1888,  1333)  has  recommended 
a  crucible  of  the  Gooch  pattern,  in  which  the  asbestos  filtering  medium 
is  replaced  by  platinum  felt.  As  this  crucible  possesses  many 
advantages  and  is  not  yet  generally  known,  the  methods  of  preparing 
the  felt  and  using  the  crucible  are  again  described.  E.  G. 

A  System  of  Qualitative  Analysis  for  the  Common 
Elements.  [IV.]  Analysis  of  the  Alkaline  Earths  and  Alkali 
Groups.  William  C.  Bray  {Tech.  Quart.,  1908,  21,  450—489. 
Compare  Abstr.,  1908,  ii,  538). — The  barium,  calcium,  strontium,  and 
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also  the  magnesium  are  precipitated  jointly  as  carbonates  by  adding 
an  excess  of  ammonia  and  ammonium  carbonate  and  some  alcohol. 
The  filtrate  is  evaporated  to  dryness,  and  the  residue  heated  to  expel 
ammonium  salts.  After  dissolving  in  a  little  water,  one-third  of  the 
solution  is  mixed  with  sodium  hydroxide  and  phosphate,  also  with 
some  alcohol,  which  causes  a  precipitate  of  lithium  phosphate.  The 
filtrate  is  then  tested  for  potassium  with  sodium  cobaltinitrite.  The 
remainder  of  the  solution  is  evaporated  with  hydrofluoric  acid  to 
remove  any  lithium  as  fluoride,  and  sodium  is  then  tested  for  with 
potassium  metantimoniate. 

The  carbonates  are  dissolved  in  acetic  acid,  and  the  barium  is 
precipitated  with  potassium  chromate.  The  strontium  is  then  also 
precipitated  as  chromate  by  adding  ammonia  and  some  alcohol,  and  to 
the  filtrate  ammonium  oxalate  is  added  to  remove  the  calcium.  Finally, 
the  magnesium  is  precipitated  with  ammonia  and  sodium  hydrogen 
phosphate. 

For  minute  details,  and  a  large  number  of  interesting  test  experi- 
ments, the  original  article  should  be  consulted.  Jj.  de  K. 

Estimation  of  Acids  Contained  in  Hydrogen  Peroxide. 
Hermann  Endemanx  {Zeitsch.  angew.  Chem.,  1909,  22,  673 — 674). — 
The  author  states  that  when  titrating  commercial  hydrogen  peroxide 
with  standard  alkali  and  phenolphthalein  in  the  cold,  only  half  of  the 
acidity  present  is  found,  so,  consequently,  the  result  must  be  multiplied 
by  two.  Better  results  are  obtained  by  adding  to  50  c.c.  of  the  sample 
10 — 15  c.c.  of  ^/5-sodium  hydroxide  and  heating  until  no  more  oxygen 
is  evolved ;  this  may  be  much  accelerated  by  adding  some  pieces  of 
platinum  wire.  When  cold,  the  excess  of  alkali  is  titrated  with 
iVyS-hydrochloric  acid. 

A  qualitative  analysis  will  reveal  the  nature  of  the  acid  impurity. 

L.  DE  K. 

Application  of  Urine  to  the  Detection  of  Oxidising 
Substances.  Juan  Fages  Virgili  {Anal.  Fis.  Quim.,  1908,  6, 
519—523;  Ann.  Chim.  anal,  1909,  14,  129— 132).— The  following 
procedure  is  recommended  as  a  test  for  minute  traces  of  certain 
oxidising  agents.  To  a  small  quantity  of  the  substance  in  a  test-tube 
(a  fragment  to  1  gram,  if  solid,  or  a  drop  to  1  c.c,  if  liquid),  1  c.c.  of 
urine  is  added,  and  four  times  the  volume  of  hydrochloric  acid,  D  1-12; 
on  mixing,  a  purple  coloration  appears  more  or  less  rapidly,  depending 
on  the  nature  and  amount  of  the  oxidising  agent  present.  As  traces 
of  ferric  chloride  (or  chlorine)  are  often  present  in  hydrochloric  acid 
in  suflScient  quantity  to  produce  a  faint  purple  coloration,  even  when 
other  oxidising  substances  are  not  present,  the  test  should  always  be 
made  by  comparison  with  a  blank,  using  urine  and  hydrochloric  acid 
alone.  Relatively  large  quantities  of  oxidising  agents  either  do  not 
produce  the  purple  coloration,  or  it  is  fugitive,  giving  place  to  a  clear 
yellow  colour ;  the  purple  substance  is  easily  oxidised  to  higher 
oxidation  products. 

By  means  of  the  test,  0*000003  gram  of  potassium  chlorate  can  be 
detected,  and  about  the  same  weight  of   hydrogen  peroxide.     It  is 
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more  delicate  than  the  method  based  on  the  use  of  aniline  hydro- 
chloride (this  vol.,  ii,  179),  with  which  it  may  be  advantageously 
combined  as  a  means  of  detecting  either  very  small  or  larger  quantities 
of  oxidising  substances  as  follows.  To  the  solution  prepared  for  the 
test  as  above,  4  volumes  of  the  hydrochloric  solution  of  aniline 
hydrochloride  are  added.  Traces  of  an  oxidising  agent  produce  a 
purple  colour,  larger  quantities  a  blue  or  green  coloration,  following 
the  purple. 

The  urine  test  responds  to  the  oxidising  compounds  to  which  aniline 
hydrochloride  is  sensitive  (loc.  cit.),  and,  in  tuidition,  to  traces  of 
bromine,  nitrites,  nitrates,  free  nitric  acid,  fen-ic  chloride,  and 
molybdates  (slowly).  Bromides,  which  hinder  the  aniline  test,  do 
not  a£Fect  the  urine  test,  but  iodides  must  not  be  present  in  either 
case.  W.  A.  D. 


Detection  and  Estimation  of  Chlorates  in  Urine.  Juak  Fagbs 
ViRGiLi  {Anal.  Fia.  Quim.,  1909,  7,  56— 63).— The  facts  recorded  in 
two  previous  papers  (this  vol.,  ii,  179,  and  preoediag  abstract)  are 
applied  to  the  detection  and  estimation  of  chlorates  in  urine. 

Detection. — To  1  c.c.  of  urine,  4  c.c.  of  the  solution  ^  or  J?  of  aniline 
hydrochloride  are  added.  If  chlorates  are  absent,  no  change  of  colour 
occurs,  but  minute  traces  of  a  chlorate  produce  a  purple  colour,  due  to 
the  action  of  the  chlorate  and  hydrochloric  acid  on  the  chromogenic 
substances  present  in  the  urine  ;  when  a  chlorate  is  present  in  larger 
proportion,  the  purple  colour,  if  produced  at  first,  is  soon  destroyed  by 
the  excess  of  chlorate,  but  in  this  case  the  aniline  hydrochloride 
betrays  the  presence  of  this  excess  by  producing  a  characteristic  blue 
coloration.  When  the  proportion  of  chlorate  in  a  urine  is  very  small, 
the  test  for  chlorate  can  be  carried  out  by  adding  hydrochloric  acid 
(4  vols.)  to  the  urine,  when  the  purple  coloration  is  developed, 
changing  to  yellow  if  more  than  a  trace  of  chlorate  be  present.  The 
colour  test  is  not  available  in  the  presence  of  the  oxidising  compounds 
enumerated  in  the  previous  papers. 

Estimation. — This  is  effected  colorimetrically  by  a  method  analogous 
to  that  already  described  (/oc.  cit.).  One  c.c.  of  urine  (suitably  diluted 
if  necessary),  containing  not  more  than  0'0025  gram  or  less  than 
00020  gram  of  chlorate,  is  mixed  with  5  c.c.  of  water,  and  25  c.c.  of 
solution  A  or  20  c.c.  of  solution  £  added.  The  colour  is  compared 
(after  twenty  minutes  in  the  case  of  A  or  ten  minutes  in  the  case  of  £) 
with  that  of  a  series  of  solutions  freshly  prepared  by  mixing  1  c.c.  of 
urine  free  from  chlorate  with  5,  4*75,  45,  425,  and  4  c.c.  of  a  solution 
of  0*5  gx'am  potassium  chlorate  per  litre,  in  each  case  diluting  exactly 
to  6  c.c,  and  adding  25  c.c.  of  solution  A  (or  20  c.c.  of  B).  The  results 
obtained  are  very  good. 

Another  method  suitable  for  very  small^quantities  of  chlorate  (O'l  to 
0'5  gram  KClOg  per  litre)  consists  in  adding  sufficient  of  the  dilute 
standard  solution  of  potassium  chlorate  to  make  the  coloration  equal  in 
intensity  to  that  given  by  a  urine  containing  a  known  proportion  of 
chlorate ;  the  quantity  of  chlorate  originally  present  is  then  obtained 
by  difference.  W.  A.  D. 
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The  Reduction  and  Estimation  of  Perchlorates.  Viutok 
Rothmund  {Zeitsch.  anorg.  Ghem.,  1909,  62,  108 — 113). — Perchlorates 
are  not  reduced  by  the  ordinary  reducing  agents,  or  by  electrolytic 
means.  Reduction  has  been  performed  by  Tommasi  {Ber.,  1879,  12, 
1701)  with  hyposulphites,  and  by  Sjollema  (Abstr.,  1905,  ii,  21)  with 
ferrous  hydroxide,  but  neither  of  these  methods  gives  accurate 
quantitative  results.  A  practically  complete  reduction  is  obtained  by 
using  titanous  sulphate,  about  twice  the  theoretical  quantity  of  which 
is  boiled  with  the  perchlorate  solution  in  a  current  of  carbon  dioxide. 
The  excess  of  titanous  sulphate  [is  ^then  removed  by  means  of  per- 
manganate, and  the  chlorine  titrated  by  Yolhard's  method.  The 
titanous  salt  remaining  may  also  be  titrated  with  ferric  alum  (Knecht, 
Abstr.,  1908,  ii,  627),  but  this  method  is  less  convenient,  as  it 
requires  the  complete  exclusion  of  air. 

Nitrates,  if  present,  must  first  be  removed,  for  instance,  by  electro- 
lytic reduction.  In  addition  to  titanium  salts,  the  lower  salts  of 
vanadium  and  molybdenum  reduce  perchromates,  tungsten  salts  act 
much  more  slowly,  and  chromous  salts  only  to  a  minute  extent  after 
many  hours'  boiling. 

The  difference  between  reducing  agents  in  this  respect  is  entirely  one 
of  specific  velocity,  and  not  of  potential ;  thus  in  the  series  zinc- 
chromium-vanadium-titanium,  the  first  two  ions,  with  a  high 
reduction  potential,  are  the  least  active,  whilst  titanium,  the  potential 
of  which  lies  below  that  of  hydrogen,  acts  most  rapidly.  The  reaction 
furnishes  an  additional  example  of  a  reduction  process  accelerated  by 
the  presence  of  metals  capable  of  existing  in  more  than  one  state  of 
oxidation.  C  H.  D. 

Acidimetric  Estimation  of  Alkali  Iodides.  Erwin  Rupp  and 
F.  Pfenning  {Arch.  Fharm.,  1909,  247,  108— 110).— A  method  of 
estimating  alkali  iodides  has  been  devised,  based  on  the  reactions  : 
2Hg(CN)2  -t-  2KI  =  Hg{CN)2,Hgl2,2KCN;  Hg(CN)2,Hgl2,2KCN  + 
2HCl  =  Hg(CN)2-l-2KCl-l-Hgl2-h2HCN  (compare  Rupp  and  Goy, 
this  vol.,  i,  295). 

The  estimation  is  performed  as  follow^s :  the  neutral  solution  of 
0'5 — 1*5  grams  of  the  iodide  is  added  to  a  solution  of  1 — 2  grams  of 
mercuric  cyanide  in  30 — 50  c.c  of  water,  together  with  a  small  quantity 
of  potassium  chloride  and  25  c.c.  of  iV72-hydrochloric  or  sulphuric  acid. 
The  total  volume  is  made  up  to  100  c.c,  filtered,  and  the  excess  of  acid 
in  50  c.c.  of  the  filtrate  ascertained  by  means  of  standard  alkali,  using 
methyl-orange  as  indicator  :  1  c.c.  of  A72-acid  =  0*0635  gram  of  iodion. 

W.  H.  G. 

Apparatus  for  Estimating  Oxygen  in  Peroxides.  George  F. 
Jaubeet  {Rev.  gen.  Chim.  pure  app.,  1909,  12,  63 — 67). — The  peroxide 
is  weighed  or  measured  into  a  conical  flask,  furnished  with  a  side-tube 
or  appendix,  into  which  manganese  dioxide  has  been  previously 
introduced.  A  little  water  is  added  together  with  the  peroxide.  The 
flask  is  closed  by  a  perforated  stopper,  through  which  passes  a  glass 
tube  which  can  be  joined  by  means  of  stout  indiarubber  tubing  to 
a  calibrated,  cylindrical  gas-holder  standing  in  a  cylinder  of  water.    At 
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the  commencement  of  the  experiment,  the  water  within  and  without 
the  gas-holder  is  at  the  same  level,  which  is  indicated  by  zero  on  the 
gas-holder.  This  vessel  and  the  flask  are  now  joined  by  means  of  the 
indiarubber  tubing,  and  the  manganese  dioxide  is  rinsed,  by  means 
of  the  water  first  added,  into  the  body  of  the  flask  with  the  peroxide 
which  it  decomposes,  and  the  liberated  oxygen  displaces  some  of  the 
water  in  the  gas-holder.  When  the  water  levels  are  again  adjusted, 
the  reading  on  the  graduated  gas-holder  indicates  the  volume  of  active 
oxygen  evolved  from  the  peroxide.  F.  M.  6.  M. 

Estimation  of  Sulphur  in  Coals  and  Cokes.  Max  Dknnstedt 
{Zeitsch.  angevo.  Cluiiu.,  19U9,  22,  677— 678).— A  reply  to  Holliger's 
criticisms  (this  vol.,  ii,  343).  The  author  upholds  the  accuracy  of  his 
own  process.  L.  de  K. 

Estimation  of  Sulphuric  Acid  as  Barium  Sulphate.  Erhst 
Ruppi.N  {Cliem.  Zeit.,  1909,  33,  398.  Compare  this  vol.,  ii,  180).— The 
author  attributes  the  discrepancy  between  the  results  obtained  by 
Sacher  (this  vol.,  ii,  344)  and  by  Foliu  (Abstr.,  1906,  ii,  123)  to  the 
fact  that,  although  the  solubility  of  barium  sulphate  in  cold  water  is 
2'5  mg.  per  litre,  this  solubility  becomes  less  in  presence  of  barium 
chloride,  but  in  the  hot  washings  it  dissolves  to  a  slightly  larger 
extent.  The  solubility  is  increased  also  by  several  chlorides  (alkalis, 
alkaline  earths).  L.  db  K. 

Quantitative  Separation  of  Sulphates  and  Fluorides. 
Richard  Ehbenfeld  aud  A.  Indra  {Chem.  Zeit.,  1909,  33,  375 — 376). 
— The  mixed  sodium  fluoride  and  sulphate  is  heated  in  a  Rose's 
crucible  with  ten  times  its  weight  of  zinc  dust  for  half  an  hour  over  a 
powerful  burner  in  a  current  of  hydrogen  or  purified  coal  gas.  After 
cooling  in  the  reducing  gas,  the  crucible  is  at  once  placed  in  a  suitable 
distilling  apparatus,  a  little  precipitated  silica  aud  alumina  are  added, 
and  the  sulphide  formed  is  decomposed  by  heating  with  dilute  sulphuric 
acid  in  a  current  of  carbon  dioxide.  The  hydrogen  sulphide  is 
absorbed  in  a  ten-bulb  tube  containing  standard  iodine,  and  to  guard 
against  loss  of  iodine  another  bulb  tube  is  attached  containing  standard 
thiosulphate,  which  is  afterwards  united  with  the  iodine  solution. . 
The  excess  of  thiosulphate  is  then  titrated  with  iodine.         L.  de  K. 

Mitscherlich's  Method  for  Estimating  Very  Small  Quantities 
of  Nitrogen.  D.  J.  Hissink  {Chem.  Weekblad,  1909,  6,  229—231. 
Compare  Ringer  and  Klingen,  Abstr.,  1908,  ii,  320). — A  method  for 
estimating  small  quantities  of  nitrogen  is  described.  It  is  accurate  to 
±0-01  mg.  of  nitrogen.  250 — 800  c.c.  of  the  liquid  are  placed  in^a 
litre  flask,  3  grams  of  Devarda's  alloy  added,  and  the  flask  closed  with 
a  Hugershoff's  delivery  tube,  the  open  end  of  which  dips  into  a 
solution  of  10  c.c.  of  iV-sulphuric  acid  in  50  c.c.  of  water  contained  in 
a  |-litre  flask.  The  liquid  in  the  first  flask  is  heated  with  50  c.c.  of 
concentrated  sodium  hydroxide  until  distillation  is  complete,  the  nitrogen 
from  the  ammonia,  nitrates,  and  nitrites  passing  over  as  ammonia,  and 
the   organic   nitrogen   remaining    behind.     The    organic   nitrogen   is 
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heated  with  a  mixture  of  50  c.c.  of  water  and  60  c.c.  of  concentrated 
sulphuric  acid,  the  reaction  being  complete  thirty  minutes  after 
foaming  has  ceased.  After  mixing,  the  contents  of  the  two  flasks  are 
distilled  with  120  c.c.  of  concentrated  sodium  hydroxide  into  a  mixture 
of  10  or  25  c.c.  of  iVySO-sulphuric  acid  with  50  c.c.  of  water.  The 
distillate  is  titrated  back  with  ^/50-sodium  hydroxide,  with  a  1/10% 
solution  of  Congo-red  in  50%  alcohol  as  indicator.  A.  J.  W. 

Estimation  of  Total  Nitrogen  by  Mitscherlich's  Method. 
E.  Merkes  {Zeitsch.  angew.  Chem.,  1909,  22,  631— 632).— The  pro- 
cess, which  is  intended  for  small  quantities  of  nitrogen,  is  briefly 
as  follows.  The  substance  is  heated  in  a  Kjeldahl  flask,  fitted 
with  a  Hugershoff  cooling  arrangement,  with  200  c.c.  of  water  and 
50  c.c.  of  aqueous  sodium  hydroxide  and  a  few  grams  of  Devarda's 
alloy.  The  nitric  nitrogen  is  converted  into  ammonia,  and  this, 
together  with  some  ammonia  derived  from  organic  matter,  is  absorbed 
in  a  second  Kjeldahl  flask  containing  100  c.c.  of  pure  sulphuric  acid, 
D  1*6,  When  some  50  c.c.  are  left,  the  flask  is  allowed  to  cool,  when 
the  sulphuric  acid  will  be  drawn  into  the  flask.  The  operation  of 
boiling  and  cooling  is  repeated  three  times.  The  contents  are  then 
boiled  until  the  liquid  assumes  a  bluish-green  colour,  showing  the 
complete  destruction  of  the  organic  matter,  and  consequent  conversion 
of  the  organic  nitrogen  into  ammonia.  When  cold,  the  mass  is 
dissolved  in  water,  the  liquid  is  distilled  with  excess  of  alkali,  and 
the  ammonia  titrated  in  the  usual  manner.  Silica  condensing  tubes 
are  recommended.  L.  de  K. 

Method  for  the  Estimation  of  Nitrogen  in  Organic  Sub- 
stances, and,  in  particular,  for  the  Estimation  of  Hide 
Substance  in  Leathers  and  of  Dissolved  Hide  Substance 
in  the  Soak  Liquors  and  Lime  Liquors  of  the  Leather 
Factory.  Hugh  Garner  Bennett  (J.  Soc.  Chem.  Ind.  1909,  28, 
291 — 292). — In  the  method  proposed,  the  organic  matter  is  decomposed 
with  sulphuric  acid  as  in  the  ordinary  Kjeldahl  process,  and  the 
ammonia  formed  is  titrated  after  the  addition  of  formaldehyde,  as 
described  by  Ronchese  (Abstr.,  1907,  ii,  651).  The  substance  is 
digested  with  sulphuric  acid  until  a  colourless  solution  is  obtained,  and 
the  excess  of  acid  is  then  neutralised  by  the  addition  of  sodium  hydro- 
oxide,  using  phenolphthalein  as  indicator.  Neutral  formaldehyde 
solution  is  next  added,  and  the  sulphuric  acid,  set  free  by  the  combina- 
tion of  the  aldehyde  with  the  ammonia,  is  titrated  with  iV/10-sodium 
hydroxide  solution.  Each  c.c.  of  iV/10-sodium  hydroxide  is  equivalent 
to  0-0014  gram  of  nitrogen.  W.  P.  S. 

Estimation  of  Nitrates  by  Grandval  and  Lajoux's  Method. 
Maurice  Lombard  and  J.  Lafore  (Bull.  Soc.  chim.,  1909,  [iv],  5, 
321 — 323). — The  estimation  depends  on  the  formation  of  coloured 
derivatives  of  phenol  by  the  action  of  free  nitric  acid.  The  product 
is  not  picric  acid  or  a  picrate.  Lajoux  noted  that  his  method  is  not 
accurate  in  presence  of  chlorides.  As  the  quantity  of  chloride  increases, 
the  coloration  decreases.     The  authors  consider  that  some  nitric  acid 
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is  carried  away  by  the  hydrogen  chloride  evolved,  aod  reject  the  theory 
of  Pernor  and  Farcy  (this  vol.,  ii,  344),  that  hydrogen  chloride  attacks 
the  uitropheuols  produced.  R.  J.  C. 

Estimation  of  Phosphoric  Acid  in  Manures  by  Pemberton's 
Modified  Process  and  by  von  Lorentz's  Method.  D.  J.  Husimk 
{C/isin.  Weekbltid,  1909,  6, 181 — 191). — A  series  of  experiments  showing 
that  the  results  obtained  by  the  author's  modification  of  Pemberton's 
process  (titration  of  the  molybdate  precipitate,  Abatr.,  1905,  ii,  419) 
and  by  vou  Lorenz's  gravimetric  process  (direct  weighing  of  the  yellow 
precipitate)  are  both  equally  satisfactory.  L.  de  K. 

Volumetric  Estimation  of  Small  Quantities  of  Arsenic. 
Launcelot  W.  Andrews  and  Uenky  V.  Fabb  {Zeitsch.  anorg.  Cl^m., 
1909,  62,  123 — 128). —Arsenic  is  best  estimated,  when  present  in  more 
than  traces,  by  a  modification  of  Bettendorff's  method  {ZeiUc/t.  anod. 
Chevi.,  1869,  9,  105).  The  carrying  down  of  tin  in  that  prooesa  is 
prevented  by  the  addition  of  tartaric  acid. 

The  solution  containing  arsenic  is  neutralised,  evaporated  to 
15 — 20  c.c,  and  transferred  to  a  flask  of  80 — 100  c.c.  capacity  with 
ground-in  btopper.  Forty  to  fifty  c.c.  of  a  solution,  prepared  by 
dissolving  20  grams  of  crystallised  stannous  chloride  and  40  grams  of 
tartaric  acid  in  1  litre  40%  hydrochloric  acid,  is  added.  The  stopper  is 
inserted,  and  the  flask  kept  in  a  warm  place  until  all  the  arsenic  is  pre* 
cipitated.  This  requires  two  to  three  hours  at  40°.  The  arsenic  is 
collected  on  an  asbestos  filter,  and  washed  first  with  a  little  hydrochloric 
acid,  which  must  be  free  from  chlorine,  and  then  with  water.  The  filter 
is  then  transferred  to  the  flask  with  an  excess  of  JN7^^~  ^'^  iV/100- 
iodine  solution,  calculated  from  the  equation  As +  51  + TNaHCO,^ 
NajHAsO^  +  5NaI  +  7C0j  +  3H2O,  sodium  hydrogen  carbonate  being 
added  to  maintain  neutrality.  When  all  is  dissolved,  the  excess  of 
iodine  is  titrated  with  arsenite  solution.  A  number  of  test  analyses 
are  given.  The  method  may  be  applied  to  arsenic  mirrors  obtained  by 
the  Marsh  process.  C.  H.  D. 

Micro-sublimation  Test  for  Arsenic  Trioxide.  C.  Habtwich 
and  F.  ToQGENBUKa  {C/iem.  Zentr.,  1909,  i,  580;  from  Schweiz. 
Woch.  Cham.  Fharvi.,  1908,  46,  831— 834).— A  glass  tube  of 
about  12  mm.  diameter  and  10  mm.  in  height  is  placed  on  a 
watch-glass.  Into  the  tube  is  introduced  the  arsenical  substance. 
The  watch-glass  is  placed  over  a  micro-burner,  and  the  cylinder 
is  covered  with  a  plate  of  glass  50  mm.  square.  The  flame 
should  not  exceed  5  mm.  in  height,  and  should  be  at  30 — 40  mm. 
distance  from  the  watch-glass.  After  heating  for  ten  to  fifteen  minutes, 
the  whole  is  allowed  to  cool  slowly,  and  the  glass  slide  is  then  examined  ; 
even  0  01  mg.  of  arsenic  trioxide  gives  a  visible  sublimate.  The 
sublimate  may  be  fuither  identified  by  the  silver  reaction. 

L.  DE  K. 

New  Apparatus  for  the  Estimation  of  Carbon.     A.  Kleink 
{Chem,  Zeit.,  1909,33,  376).— Car6oH  Flasks.— These  are  distinguished 
VOL.  xcvi.  ii.  29 
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from  the  well-known  Corleis  flasks,  not  only  by  a  superior  cooling 
arrangement,  but  also  by  having  a  flat  bottom  and  no  lateral  tube. 
Above  the  orifice  of  the  air-tube  is  introduced  a  hole,  which  prevents 
an  explosion  in  case  of  an  obstruction  occurring.  To  the  air-tube  is 
fixed  a  hook  with  an  elevation  in  the  middle.  The  long  wire  of  the 
little  bucket  containing  the  substance  is  pushed  over  the  elevation,  the 
bucket  is  suspended  to  the  point  of  the  hook,  and  the  cooling  arrange- 
ment is  inserted.  After  passing  a  current  of  purified  air,  the 
apparatus  is  slightly  shaken  and  inclined,  thus  causing  the  bucket  to 
slide  from  the  point  of  the  hook  and  empty  its  contents  into  the  chromic 
acid  mixture ;  it,  of  course,  remains  suspended  to  the  long  wire,  and  is 
readily  removed  from  the  flask. 

Soda-lime  Tubes. — These  differ  from  the  ordinary  pattern  in  so  far 
that  into  the  middle  of  the  left  arm  is  inserted  a  glass  disk  containing 
three  tubes,  on  which  rests  the  asbestos,  which  is  then  covered  with  a 
layer  of  phosphoric  anhydride.  The  other  part  of  the  tube  is  filled 
with  soda-lime.  The  advantage  of  this  arrangement  is  that  no 
liquefied  acid  can  come  into  contact  with  the  soda-lime.        L.  de  K. 

Examination  of  Carbon  Tetrachloride.  Lionel  G.  Radclifpe 
{J.  Soc.  Chem.  Ind.,  1909,  28,  229— 230).— After  trying  experiments 
to  estimate  the  amount  of  carbon  disulphide  in  commercial  carbon 
tetrachloride  by  fractional  distillation,  density,  and  refraction,  the 
following  slight  modification  of  Gastine's  method  was  found  to  give 
satisfactory  results.  A  flask  containing  25  c.c,  of  alcoholic  potassium 
hydroxide,  and  loosely  corked,  is  accurately  weighed,  about  1  c.c.  of 
the  sample  is  introduced,  and  the  flask  is  re-weighed.  After  five 
minutes,  the  mixture  is  rendered  slightly  acid  with  dilute  acetic  acid, 
using  phenolphthalein  as  indicator.  Water  is  added  and  then  an 
excess  of  solid  sodium  hydrogen  carbonate,  and  the  milky  liquid  is 
titrated  with  iVyiO  iodine,  using  starch  as  indicator.  Two  atoms  of 
iodine  =  1  mol.  of  carbon  disulphide.  L.  dk  K. 

Estimation  of  Carbon  Dioxide  in  the  Atmosphere.  Samuel 
H.  Davies  and  Basil  G.  McLellan  [J.  Soc.  Chem.  Ind.,  1909,  28, 
232 — 234). — A  modification  of  the  Lunge-Zeckendorf  process.  Fresh 
air  is  forced  through  25  c.c.  of  barium  hydroxide  solution,  coloured 
with  phenolphthalein  of  such  strength  that  it  will  be  decolorised  by 
15  strokes  (being  one  over  14  actually  required)  of  a  pump  delivering 
50  c.c.  per  stroke.  Having  thus  standardised  the  barium  hydroxide, 
the  apparatus  may  then  be  used  for  testing  the  air  in  rooms,  etc. 

A  table  is  given  showing  the  amount  of  carbon  dioxide  per  10,000 
parts  of  air  corresponding  with  the  number  of  strokes  (  +  1)  required 
in  the  experiment.  L.  de  K. 

Application  of  Alkaline  Phosphate  Solutions  in  Analysis. 
Hermann  Grossmann  {Chem.  Zeit.^  1909,  33,  385 — 386). — An  adverse 
criticism  of  the  analytical  course  for  the  separation  of  metals 
proposed  by  Pozzi-Escot  (Abstr.,  1908,  ii,  892).  L.  de  K. 

The  lodometric  Estimation  of  Silver,  Potassium  Chromate 
being  Employed  as  Precipitating  Agent.  Frank  A.  Gooch  and 
RoLAUD  S.   BoswoRTH  {Zeitsch.  anorg.  Chem.,  1909,  62,  74 — 76). — It 
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has  been  shown  that  silver  is  precipitated  quantitatively  by  an  exoen 
of  potassium  chromate  (this  vol.,  ii,  346).  The  excess  of  potassium 
chromate  remaining  in  the  filtrate  may  be  estimated  by  adding 
potassium  iodide  and  sulphuric  acid,  and  titrating  the  iodine  set  free 
with  thiosulphate.  Since  a  large  excess  of  chromate  is  nooeeoary 
when  the  silver  is  present  as  nitrate,  more  rapid  results  are  obtained 
by  dissolving  the  precipitate  of  silver  chromate  in  ammonia,  boiling  to 
re-precipitate,  and  dissolving  the  washed  crystalline  chromate  in  a 
concentrated  solution  of  potassium  iodide,  diluting,  acidifying  with 
sulphuric  acid,  and  titrating  with  thiosulphate.  C.  H.  D. 

Assay  of  Commercial  Magneaite.  EiStimation  of  Small 
Quantities  of  Calcium  in  Presence  of  much  Magnesium. 
Franz  Hundeshaoen  {Zeitsch.  ojentl.  Chem.,  1909,  15,  85 — 93).— A 
criticism  of  the  oxalate  process,  which  the  author  asserts  to  be 
unsuitable  for  the  estimation  of  calcium  in  magnesite.  The  following 
procoris  is  recommended  :  One  gram  of  the  mineral  is  ignited,  the 
residue  is  dissolved  in  dilute  hydrochloric  acid,  and  the  filtrate  is 
evaporated  to  dryness  on  the  water- bath  to  expel  the  excess  of  acid. 
The  residue  is  then  dissolved  in  30  c.c.  of  water  with  addition  of 
4  grams  of  sodium  sulphate  crystals,  and  40  c.c.  of  strong  alcohol  are 
added.  After  remaining  for  four  to  five  hours  (in  the  covered  basin), 
the  calcium  is  precipitated  completely  as  sulphate,  which  is  then 
washed  with  dilute  alcohol.  To  free  it  completely  from  magnesium, 
etc.,  it  is  re-dissolved  in  hydrochloric  acid  and  trmted  with  ammonia 
and  ammonium  oxalate  as  usual. 

The  joint  magnesium  and  calcium  may  be  estimated  by  boiling 
0*5  gram  of  the  mineral  with  standard  sulphuric  acid  and  titrating  the 
excess  of  acid  with  standard  sodium  carbonate.  The  calcium  may 
then  be  precipitated  as  sulphate  by  adding  a  sufficiency  of  alcohol. 

L.  DE  K. 

Colour  Test  for  Salts  of  Zinc.  Angel  del  Campo  {Anal.  Fis. 
Quim.,  1909,  7,  63 — 69). — The  production  of  a  deep  blue  colour  by  the 
interaction  of  resorcinol  and  an  ammoniacal  solution  of  a  zinc  salt 
(Carobbio,  Abstr.,  1906,  ii,  809)  serves  as  a  means  of  detecting  traces 
of  zinc  salts.  To  the  ammoniacal  solution  containing  zinc,  1  c.c.  of  a 
0*5%  ethereal  solution  of  resorcinol  is  added,  so  as  to  form  a  separate 
layer ;  with  quantities  of  zinc  exceeding  0'0005  gram  per  c.c.  of  solu- 
tion, a  deep  blue  coloration  develops  at  the  junction  of  the  two  layers 
instantly  or  in  a  few  minutes.  The  test  serves  to  detect  as  small  a 
quantity  as  0000005  gram  of  zinc  per  c.a,  but  in  this  case  the 
coloration  develops  only  after  about  an  hour. 

Cadmium  salts  produce  a  green  colour  instead  of  blue  with  resorcinol, 
and  copper  salts  a  black  precipitate.  Traces  of  zinc  can  be  detected 
in  presence  of  copper  by  one  of  the  following  methods:  (a)  The 
solution  containing  copper  is  decolorised  by  potassium  cyanide, 
ammonia  added,  and  then  the  ethereal  solution  of  resorcinol.  A  blue 
coloration  is  produced  only  when  traces  of  zinc  are  present ;  when  the 
quantity  of  zinc  is  very  small,  the  coloration  is  green,  (i)  Hydro- 
chloric acid  is  added  after  the  blue  coloration  has  been  formed  on 
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adding  the  ethereal  solution  of  resorcinol  to  an  ammoniacal  solution  of 
the  copper  salt ;  if  zinc  is  present,  a  red  colour  is  developed  and  a 
red  precipitate  separates,  which,  when  dissolved  in  amyl  alcohol, 
develops  an  intense  blue  colour  with  ammonia.  W.  A.  D. 

Rapid  Electro-analysis.  H.  Filippo,  jun.  {Chem.  Weekblad, 
1909,  6,  226—229.  Compare  Smith,  Abstr.,  1903,  ii,  755  ;  Kollock 
and  Smith,  Abstr.,  1905,  ii,  198,  859;  1906,  ii,  [194 ;  1907,  ii,  719; 
Stoddard,  this  vol.,  ii,  347). — The  author  has  devised  a  modification  of 
Smith's  method  of  rapid  electro-analysis  for  estimating  metals  which 
has  the  advantage  of  allowing  larger  quantities  of  liquid  to  be 
manipulated.  Thirty  to  sixty  grams  of  distilled  mercury  are  weighed 
out  into  a  round-bottomed  flask  of  moderate  capacity.  Through  the 
bottom  of  the  flask  is  sealed  a  platinum  wire  0*5  mm.  in  diameter  and 
2  cm.  long,  the  end  of  the  wire  being  flush  with  the  inside  surface  of 
the  flask.  The  anode  is  a  spiral  of  platinum  wire,  and  its  end  is  1  cm. 
above  the  surface  of  the  mercury  cathode.  A  difference  of  potential 
of  6 — 10  volts  and  a  current  of  2 — 4  amperes  are  employed.  The 
electrolysis  requires  twenty  to  seventy  minutes,  and  has  been  applied 
to  the  estimation  of  mercury,  silver,  copper,  and  zinc.  A.  J.  W. 

Volumetric  Estimation  of  Mercuric  Salts.  Launcelot  W. 
Andrews  {Zeitsch.  anorg.  Chem.,  1909,  62,  171 — 172). — A  reply  to  the 
criticisms  of  Morawitz  (Abstr.,  1908,  ii,  185)  of  the  author's  method 
(Abstr.,  1903,  ii,  695).  The  proposed  modification  has  no  advantage 
over  the  original  process.  C.  H.  D. 

Estimation  of  Clay  in  Soils.  Emil  Arntz  (Landw.  Versuchs- 
Stat.,  1909,  70,  269— 306).— The  finely-ground  soil  (5  grams)  is 
heated  with  50  c.c.  of  water  and  2  c.c.  of  hydrochloric  acid  (or  more  in 
the  case  of  calcareous  soils).  The  solution  is  filtered  off,  and  the  soil 
washed  into  a  300  c.c.  beaker  (12  cm,  high  and  6  cm.  in  diameter)  and 
gently  boiled  for  half  an  hour  with  30  c.c.  of  18 — 20%  ammonia.  When 
cold,  water  is  added  until  it  reaches  a  mark  11  cm.  above  the  soil,  and 
after  twenty-four  hours  the  liquid  is  removed  by  means  of  a  pipette, 
turned  up  at  the  end,  to  within  1  cm.  of  the  soil.  The  residue  is  rubbed 
with  a  little  water,  in  a  porcelain  dish  until  the  water  remains  clear, 
and  both  the  residue  and  the  decanted  liquid  are  then  boiled  for  fifteen 
minutes  with  20  c.c.  of  ammonia.  After  cooling,  water  is  added  to 
the  mark,  the  whole  left  for  twenty-four  hours,  and  removed  as 
described  above.  The  process  is  repeated  three  times,  and  the  turbid 
liquid  treated  with  ammonium  chloride  to  precipitate  the  clay.  The 
latter  is  added  to  the  precipitate,  containing  iron  and  alumina 
from  the  first  hydrochloric  acid  extract,  washed,  ignited,  and  weighed. 
The  results  obtained  from  soils  containing  1 — 15,  15 — 30,  and 
30—50%  of  clay  are  divided  by  0-99,  0-98,  and  0-97  respectively. 

When  time  permits,  the  washing  process  may  be  continued  to  the 
end,  and,  when  necessary,  the  alumina  can  be  determined  in  the 
product. 

The  method  is  considered  suflScientiy  exact,  and  can  be  carried  out  in 
a  relatively  short  time.  N.  H.  J.  M. 
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Bstimation  of  Nickel  in  Nickel  Steels  by  the  Electrolytic 
Method  and  the  Methods  of  Brunck  and  Grossmann.  August 
Prbttner  {Ghem.  Zeit.,  1909,  33,  396,  411 — 412).— A  full  investiga- 
tion as  to  the  respective  merits  of  the  electrolytic  process  of  estimating 
nickel  in  nickel  steels  and  the  processes  recommended  by  Brunck 
(separation  by  means  of  dimethylglyozime)  and  Grossmann  (dicyano- 
diamidine  sulphate  reagent). 

The  author  favours  the  Brunck  or  the  Grossmann  methods  parti- 
cularly when  cobalt  is  present  in  some  quantity,  and  where  the  direct 
cyanide  titration  process  cannot  be  applied.  L.  DB  K. 

Volumetric  Estimation  of  Uranium.  Herbert  N.  McCJqy  and 
Herbert  H.  Bunzbl  (/.  Amer.  Chem.,  Soc.^  1909,  31,  367—373).     See 

this  vol.,  ii,  406. 

Estimation  of  Vanadic  and  Arsenic  Acids  and  of  Vanadic 
and  Antimonic  Acids,  when  present  together.  Graham  Edoar 
{Zeitsch.  aiwrg.  Cheni.,  1909,  62,  77 — 80). — Arsenic  and  vanadium 
are  commonly  associated  in  minerals,  and  their  quantitative  separation 
presents  difficulties.  The  following  method  permits  the  estimation  of 
both  metals  without  separation. 

The  solution,  containing  arsenic  and  vanadic  acids,  is  divided  into 
two  parts.  One  part  is  boiled  with  tartaric  or  oxalic  acid  until  the 
vanadium  is  completely  reduced  to  the  blue  tetrozide.  After  cooling, 
and  nearly  neutralising  with  potassium  hydrogen  carbonate,  an  excess 
of  iodine  solution  is  added.  After  addition  of  an  excess  of 
potassium  hydrogen  carbonate,  the  solution  is  allowed  to  remain  one- 
quarter  to  one-half  hour,  and  the  remaining  iodine  titrated  with 
arsenious  acid.  The  oxidation  with  iodine  takes  place  according  to 
the  equation  V^O^  +  I^  -f-  HjO  =  VjOj  -I-  2HI. 

The  second  portion  is  heated  with  sulphurous  acid  in  a  pressure 
flask  for  one  hour  in  a  water-bath,  so  as  to  reduce  both  the  arsenic 
and  the  vanadic  acids.  After  boiling  off  the  sulphur  dioxide  in  a 
current  of  carbon  dioxide,  the  solution  is  oxidised  with  iodine  as 
described  above  :  As^Og  +  VjO^  -I-  Slg  +  SHjO  =  AsjOj  +  V3O5  -f-  6HI. 
The  difference  between  the  two  results  gives  the  arsenic. 

The  same  method  is  applicable  to  solutions  containing  vanadic  and 
antimonic  acids.  C.  H.  D. 

Determination  of  the  Heating  and  Illuminating  Values  of 
Gas.  NicoLAB  Teclu  {J.  pr.  Chem.,  1909,  [ii],  79,  165— 171).— The 
method  depends  on  the  assumption  that  the  force  of  an  explosive 
mixture  of  gas  and  air  is  determined  by  the  heating:  value  of  a  gas. 
The  apparatus  consists  of  a  litre  flask  provided  with  three  openings, 
the  upper  fitted  with  a  glass  tube  for  igniting  the  gas,  the  lower  for 
admission  of  air  and  gas,  and  a  broad  side-tube  constricted  at  one  end,  on 
which  rests  loosely  an  aluminium  cup  of  a  pendulum.  Gas  is  admitted 
to  the  apparatus  and  ignited  at  the  upper  tube,  the  supply  is  then  cut 
off,  the  flame  descends  from  the  tube  into  the  flask,  where  an  explosion 
takes  place,  and  an  aliquot  portion  of  the  explosive  wave  is  measured  by 
the  amplitude  of  the  swing  of  the  pendulum.  A  comparison  of 
ordinary  town  gas  and  a  mixture  of  hydrogen  and  marsh  gas  gave 
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a  superiority  in  heating  value  to  the  town  gas  of  from  0*36  to  9*6%. 
The  time  which  the  j3ame  remains  at  the  top  of  the  tube  depends  on 
the  density  of  the  gas  and  therefore  on  its  illuminating  power.  This 
has  also  been  measured,  and  the  illuminating  value  of  gas  examined 
found  to  be  26  to  29%  better  than  the  mixture  of  marsh  gas  and 
hydrogen.  The  duration  of  burning  and  amplitude  of  swing  are  in 
close  relationship,  the  ratio  of  the  two  values  being  a  constant. 

W.  R. 

A  Colour  Reaction  for  Colophony.  J.  Sans  {Ann.  Chim.  anal., 
1909,  14,  140 — 141). — A  very  small  quantity  of  colophony  is  placed 
in  a  test-tube,  1  or  2  c.c.  of  neutral  methyl  sulphate  are  added,  and 
the  whole  is  heated  gently.  A  coloration  is  noticed  passing  from 
rose  and  violet  to  deep  violet ;  on  heating  more  strongly,  the  colour 
fades  to  a  slight  brown.  The  test  may  serve  for  the  detection  of 
colophony  in  soaps ;  other  resins  and  gum  resins  do  not  give  the  test 
provided  the  reagent  contains  no  free  sulphuric  acid.  L.  de  K. 

Detection  of  Reducing  Sugars.  Stanley  R.  Benedict  (J.  Biol. 
Chem.,  1909,  5,  485— 488).— The  alkali  of  Fehling's  solution  has  a 
destructive  influence  on  dextrose  and  other  carbohydrates.  Sodium 
carbonate  does  not  have  this  disadvantage.  Rochelle  salt  is  objec- 
tionable on  account  of  the  change  it  may  undergo;  it  should  be 
replaced  by  sodium  citrate.  The  following  test  solution  is  therefore 
recommended : 

Copper  sulphate  17*3  grams 

Sodium  citrate  173'0      ,, 

Sodium  carbonate  (anhydrous)  loO'O      ,, 

Water    to  lOOO'O  c.c. 

This  is  more  sensitive  than  Fehling's  solution,  and  has  none  of  its 
disadvantages.  W.  D.  H. 

Titration  of  Diabetic  Sugar.  Erwin  Rupp  and  F.  Lehmann 
{Chem.  Zentr.,  1909,  i,  876;  from  Apoth.  Zeit.,  24,  73— 75).— Of 
urine,  D  1023  or  less,  50  c.c.  are  diluted  to  100  c.c. ;  of  urine, 
D 1023 — 1033, 25  c.c.  are  made  up  to  100  c.c,  and  of  urine,  above  D  1033, 
10  c.c.  are  taken.  The  urines,  however,  are  at  first  diluted  to  about 
85  c.c,  2 — 3  c.c.  of  basic  lead  acetate  are  added,  and  then  6 — 8  c.c.  of 
sodium  carbonate  solution  (1  +  4)  to  precipitate  the  excess  of  lead  ; 
water  is  then  added  up  to  100  c.c.  The  titration  is  carried  out  as 
follows :  15  c.c  of  Fehling's  solution  are  heated  to  boiling, 
20  c.c.  of  the  filtrate  of  the  urine  are  run  in,  the  boiling  is  continued 
for  two  minutes,  and  the  whole  is  cooled  rapidly.  The  solution  is 
then  added  to  a  solution  of  2  grams  of  potassium  iodide  in  25  c.c.  of 
dilute  sulphuric  acid,  and  the  iodine  liberated,  which  represents  the 
excess  of  copper,  is  titrated  with  iT/lO-thiosulphate,  using  starch  as 
indicator.  L.  de  K. 

Estimation  of  Reducing  Substances  in  Blood.  John  J.  R. 
MACLEOD  {J.  Biol.  Chem.,  1909,  5,  443— 452).— The  methods  of 
Waymouth  Reid  and  Schenck  are  compared.     The  latter  gives  lower 
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values  for  dog's  blood  than  the  former.  This  de6cit  is  probably  due 
to  the  mercuric  chloride  precipitating  some  reducing  substances 
(glucuronic  acid,  jecorin,  pentose  (1),  and  combined  dextrose)  which 
are  not  precipitable  by  phosphotungstic  acid.  Reid's  method  is 
therefore  recommended.  W.  D.  H. 

Glycogen  Analyses  by  the  Use  of  Dilute  Potassium 
Hydroxide.  Beknhard  SchOndorff,  Peter  Juskkrsdorf,  and 
Georo  Francke  {rjluger's  Archiv,  1909,  127,  274— 279).— Treatment 
of  organs  with  dilute  alkali  for  periods  as  long  as  seventy-two  hoars 
does  not  destroy  their  glycogen.  Subsequent  treatment  with  30% 
potassium  hydroxide  gives  a  full  yield  of  glycogen.  W.  D.  H. 

Estimation  of  Furftiroids  in  Presence  of  Pentosans.  D.  H. 
Brauns  (Pharm.  Weekblad,  1909,  46,  326— 331).— The  total  per- 
centage of  pentosans,  including  furfuroids,  in  cocoa  was  found  to  vary 
between  1*6  and  006%,  and  that  in  the  nhell  of  ooooa-beans  between 
67  and  r4%,  hydrolysis  being  effected  by  heating  with  2%  sulphuric 
acid.  The  shell  contains  a  cellulose-like  substance,  which  is  insoluble 
and  either  non-hydrolysable  or  difficult  to  hydrolyse.  To  this  substance 
the  name  furfuroid  has  been  given.  A.  J.  W. 

The  Detection  of  Mineral  Acids  in  Vinegar.  Franz  Utb 
(Oeaterr.  Chem.  Zeit.,  1908,  [ii],  11,  321— 328).— The  author  gives  a 
resume  of  the  methods  previously  employed  in  detecting  mineral  acids 
in  vinegar,  and  indicates  the  following  process.  About  10  c.c.  of  the 
vinegar  is  mixed  with  4  to  5  grams  of  sucrose,  and  the  latter  inverted 
on  the  water-bath.  The  solution  is  extracted  with  ether,  the  extract 
evaporated,  and  the  thoroughly  dried  residue  treated  with  a  few  drops 
of  a  10%  solution  of  resorcinol  in  concentrated  hydrochloric  acid 
(D  11 9).  A  cherry-red  coloration  betokens  the  presence  of  small 
amounts  of  mineral  acid  in  the  original  samples  of  vinegar.  Large 
quantities  lead  to  the  development  of  a  deep  red  coloration.  In  the 
absence  of  mineral  acid  the  solution  either  remains  colourless  or 
develops  merely  a  lemon-yellow  tint.  G.  T.  M. 

Buignet's  Method  for  the  EJstimation  of  Hydrocyanic  Acid 
and  the  Titration  of  Cherry-Laurel  Water;  Correction  and 
Modification.  Gabriel  Gu^rin  and  L.  (Jonet  (J.  Pharm.  Chim., 
1909,  [vi],  29,  234— 236).— Buignet's  method  for  the  estimation  of 
hydrocyanic  acid  (ibid.,  1859,  [iii],  35,  168),  depending  on  titration 
with  a  standard  solution  of  cupric  sulphate  in  presence  of  ammonia, 
has  become  obsolete,  owing  to  the  difficulty  of  ascertaining  the  end- 
point,  a  rose  colour  changing  gradually  to  mauve  being  obtained  in 
place  of  the  sky-blue  tint  due  to  excess  of  ammoniacal  copper  sulphate. 
This  difficulty  can  be  avoided  by  adding  sodium  sulphite  to  the  liquid 
under  titration.  The  equation  representing  the  reaction  as  given  by 
Buignet  is  inaccurate,  and  should  be  CUSO4  +  3NH4CN  =  [NH4]2S04  -f- 
Cu(CN)2,NH4CN.  In  titrating  cherry-laurel  water  a  small  amount 
of  sodium  hydroxide  should  be  added  to  prevent  the  formation  of 
hydrobenzamide.  T.  A.  H. 
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Partition-coeflacient  and  its  Application  to  the  Estimation 
of  Volatile  Acids  in  Wines.  Philippe  Malvezin  (Compt.  rend., 
1909,  148,  784—787;  Bull.  Soc.  chim.,  1909,  [iv],  5,  332—3.35; 
Bvll.  Assoc,  chim.  sucr.  dist.,  1909,  26,  848 — 851). — The  author  finds 
that  the  coefficient  of  distribution  for  the  volatile  aliphatic  acids 
between  the  solvents  ether  and  10%  alcohol  varies  with  the  con- 
centration of  the  acids,  but  is  independent  of  the  concentration  of 
the  non-volatile  acids.  Taking  advantage  of  this,  he  has  devised  a 
rapid  and  accurate  method  for  estimating  the  amount  of  volatile 
acids  in  wines.  The  wine  is  extracted  with  ether,  which  under 
certain  conditions,  for  which  the  original  should  be  consulted,  dissolves 
72%  of  the  volatile  acids  present.  Results  obtained  by  this  method 
were  practically  identical  with  those  arrived  at  by  the  method  of 
Duclaux  (Abstr.,  1896,  ii,  504).  W.  0.  W. 

Estimation  of  Succinic  Acid  in  Wine.  Karl  von  der  Heide 
and  H.  Steiner  (Zeitsch.  Nahr.  Genussm.,  1909,  17,  291— 307).— The 
authors  have  submitted  the  method  described  by  Kunz  (Abstr.,  1903, 
ii,  701)  to  a  critical  examination,  and  consider  it  to  be,  with  certain 
slight  modifications,  the  most  trustworthy  one  for  the  estimation  of 
succinic  acid.  The  modified  process  is  carried  out  as  follows  :  Fifty 
c.c.  of  the  wine  are  evaporated  in  a  basin  to  remove  the  alcohol,  and 
the  residual  solution  is  treated  with  1  c.c.  of  10%  barium  chloride 
solution.  Finely  powdered  barium  hydroxide  is  then  added,  in  small 
quantities  at  a  time,  until  the  mixture  is  neutral,  a  drop  of  phenol- 
phthalein  solution  being  added  as  indicator.  The  whole  is  then 
evaporated  to  a  volume  of  20  c.c,  carbon  dioxide  is  passed  over  the 
surface  of  the  residue  in  order  to  remove  any  excess  of  barium 
hydroxide,  and  85  c.c.  of  96%  alcohol  are  added,  with  constant  stirring. 
Barium  succinate,  tartrate,  malate,  and  other  salts  are  precipitated 
quantitatively,  whilst  barium  acetate  and  lactate  remain  in  solution. 
After  the  lapse  of  two  hours,  the  supernatant  liquid  is  poured  through 
a  filter,  the  precipitate  is  washed  once  with  80%  alcohol,  and  then  rinsed 
back  again  into  the  basin  with  hot  water.  The  contents  of  the  basin  are 
heated  on  the  water-bath  to  expel  the  alcohol,  and  to  the  hot  mixture 
is  added  5%  potassium  permanganate  solution  until  a  red  coloration  is 
obtained.  After  the  lapse  of  five  minutes,  a  further  5  c.c.  of  perman- 
ganate solution  are  added,  and  the  mixture  is  placed  aside  for  fifteen 
minutes.  Should  the  permanganate  be  reduced  completely  at  the  end 
of  this  time,  more  must  be  added.  The  excess  of  permanganate  is 
destroyed  by  the  addition  of  sulphurous  acid,  the  mixture  is  then 
acidified  with  25%  sulphuric  acid,  and  a  further  quantity  of  sulphurous 
acid  is  added  until  the  precipitated  manganese  dioxide  has  re-dissolved. 
After  evaporating  to  a  volume  of  about  30  c.c,  the  solution  is  treated 
with  40%  sulphuric  acid,  so  that  it  shall  contain  about  1 0%  of  free  acid, 
and  is  then  extracted  with  ether  in  a  percolating  apparatus  for  twelve 
hours.  The  ethereal  solution  is  evaporated,  the  residue  is  neutralised 
by  the  addition  of  chlorine-free  iN^lO-sodium  hydroxide  solution,  20  c.c. 
of  TVyiO-silver  nitrate  solution  are  added,  the  whole  is  diluted  to  a 
volume  of  100  c.c,  and  filtered.     The  excess  of  silver  is  then  titrated 
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in  a  definite  volume  of  the  filtrate  according  to  Volhard's  process; 
1  c.c.  of  ^/lO-silver  nitrate  solution  =0*0059  gram  of  succinic  acid. 

W.  P.  S. 

Estimation  of  Malic  Acid  in  Wine.  Karl  von  der  Heide  and 
H.  Steiner  {Zeitsch.  Nahr.  Genusam.,  1909,  17,  307— 315).— In  the 
method  proposed,  the  malic  and  succinic  acids  are  separated  together 
after  the  tartaric,  acetic,  and  lactic  acids  have  been  removed,  and  their 
quantity 'estimated  from  the  alkalinity  of  the  ash  of  their  alkali  salts. 
Fifty  c.c.  of  the  wine  are  treated  with  1  c.c.  of  glacial  acetic  acid, 
0*25  c.c.  of  20%  potassium  acetate  solution,  7*5  grams  of  potassium 
chloride,  and  7*5  c.c.  of  95%  alcohol.  The  mixture  is  well  stirred,  and, 
after  fifteen  hours,  the  crystalline  precipitate  is  collected  on  a  filter 
and  washed  three  times  with  a  small  quantity  of  a  solution  containing 
15  grams  of  potassium  chloride,  20  c.c.  of  95%  alcohol,  and  100  c.c.  of 
water.  The  filter  and  precipitJite  are  then  washed  three  times  with 
water,  using  not  more  than  10  c.c.  in  all,  and  the  filtrate  and  washings 
are  evaporated  to  a  volume  of  a  few  c.c.  When  most  of  the  acetic 
acid  has  been  expelled,  the  residue  is  dissolved  in  a  little  water,  5  c.c. 
of  10%  barium  chloride  solution  are  added,  and  then  powdered  barium 
hydroxide  until  the  mixture  is  neutral.  Carbon  dioxide  is  introduced 
to  remove  any  excess  of  barium  hydroxide,  the  whole  is  evaporated  to 
a  volume  of  20  c.c,  and  85  c.c.  of  96%  alcohol  are  added.  After  two 
hours,  the  precipitate  is  collected  on  a  filter,  washed  with  80%  alcohol, 
redissolved  in  hot  water,  and  the  solution  evaporated  almost  to  dryness. 
The  moist  residue  is  treated  with  from  2*5  to  3  c.c.  of  40%  sulphuric 
acid,  and  sufiicient  anhydrous  sodium  sulphate  is  added  to  form  a  dry 
powder,  which  is  then  transferred  to  a  cartridge  and  extracted  with 
ether  for  six  hours.  From  10  to  20  c.c.  of  water  are  added  to  the 
ethereal  extract,  the  ether  is  evaporated,  and  the  remaining  aqueous 
solution  is  treated  with  3  grams  of  animal  charcoal,  the  mixture  being 
kept  on  a  water-bath  for  one  hour.  The  solution  is  next  filtered,  the 
precipitate,  consisting  of  tannin,  charcoal,  etc.,  is  washed  with  hot 
water,  the  filtrate  is  neutralised  exactly,  and  evaporated  to  dryness. 
The  residue  is  then  ignited,  and  the  resulting  carbonates  titrated. 
From  the  quantity  of  acid  required  for  the  titration,  the  amount  of 
malic  acid  may  be  calculated,  the  quantity  of  succinic  acid  having 
been  estimated  previously  by  the  method  described  by  the  authors  in 
the  preceding  abstract.  W.  P.  S. 

Estimation  of  Some  of  the  Organic  Acids  Occurring  in 
Fruits.  Gunner  Jorgensen  {Zeitsch.  Nahr.  Gemissm.,  1909,  17, 
396 — 412). — The  author  has  submitted  the  process  described  previously 
(Abstr.,  1907,  ii,  312)  to  further  examination,  and  has  introduced 
certain  modifications  in  the  manipulation.  The  separation  of  the 
citric  and  malic  acids  from  one  another  is  best  carried  out  by  taking 
advantage  of  the  different  solubilities  of  their  barium  salts  in  26% 
alcohol ;  barium  malate  is  fairly  soluble  in  alcohol  of  this  strength, 
whilst  barium  citrate  is  but  slightly  soluble.  Results  of  estimations 
of  organic  acids  in  wines  are  given,  the  figures  agreeing,  on  the  whole, 
with  those  published  previously.  Citric  acid  does  not  appear  to  be  a 
natural  constituent  of  pure  grape  wines.     The  flesh  of  the  common 
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sloe  {Frunus  communis)  was  found  to  contain  considerable  quantities 
of  malic  acid,  but  tartaric  and  citric  acids  were  absent.  A  small 
quantity  of  another  acid,  possibly  succinic,  was  also  present. 

W.  P.  S. 

Estimation  of  Calcium  Citrate  and  of  Lemon  Juice.  L. 
Gadais  and  J.  Gadais  {BvZl.  Soc.  chim.,  1909,  [iv],  5,  287—289).— 
Calcium  citrate  can  be  estimated  by  almost  neutralising  its  solution 
in  dilute  hydrochloric  acid  with  iV-potassium  hydroxide,  adding  a  c.c. 
of  saturated  calcium  chloride,  and  precipitating  the  calcium  citrate  by 
boiling ;  the  precipitate  is  washed  free  from  chloride,  and  the  combined 
filtrate  and  washings  are  evaporated  to  about  15  c.c,  whereby  a  second 
precipitate  of  calcium  citrate  is  obtained.  If  necessary,  the  filtrate 
and  washings  are  again  concentrated  and  treated  with  alcohol  to 
precipitate  the  last  traces  of  calcium  citrate.  The  combined  precipi- 
tates are  dried  at  105°  and  ignited  to  the  carbonate,  which  is  dissolved 
in  30  c.c.  of  i\^-hydrochloric  acid.  After  boiling  to  expel  carbon 
dioxide,  the  excess  of  hydrochloric  acid  is  titrated  by  ^-potassium 
hydroxide. 

Citric  acid  in  lemon  juice  is  estimated  by  diluting  120  c.c.  to  1  litre; 
25  c.c.  are  neutralised  by  ^-potassium  hydroxide,  and  20  c.c.  of 
saturated  calcium  chloride  solution  are  added.  The  precipitation  and 
estimation  of  the  calcium  citrate  are  then  performed  as  above. 

C.  S. 

Estimation  of  Uric  Acid  in  Urine.  A.  Verba  (Chem.  Zentr.^ 
1909,  i,  794  ;  from  Schweiz.  Wock.  Chem.  Pharm.,  1909,  47,  6—9).— 
A  slight  modification  of  the  iodine  process  recommended  by  Ruhemann 
(Abstr.,  1902,  ii,  435).  In  order  to  redissolve  any  uric  acid  which 
may  have  deposited,  50  c.c.  of  the  sample  are  heated  with  addition  of 
1  gram  of  dry  sodium  acetate  until  a  clear  liquid  has  been  obtained. 

L.  DE  K. 

Estimation  of  the  Relative  Amounts  of  the  Organic  Acids 
Occurring  in  Tobacco  before  and  after  Fermentation.  Julius 
ToTH  {Chem.  Zeit.,  1909,  33,  338— 339).— A  reply  to  Kissling's 
criticism  (ibid.,  1908,  32,  717).  The  author  upholds  the  accuracy  of 
his  process  (Abstr.,  1908,  ii,  238,  330).  An  exhaustive  table  is  given 
showing  the  effect  of  fermentation  on  the  amount  of  dry  matter  and 
the  volatile  and  non-volatile  organic  acids  present  in  tobacco.  They 
are  represented  respectively  as  oxalic  and  acetic  acids.  L,  de  K. 

Estimation  of  Soil  Acidity.  Robeet  Albert  (Zeitsch.  angew. 
Chem.,  1909,  22,  533— 537).— The  soil  (20—50  grams)  is  boiled  with  a 
known  amount  of  magnesia,  lime,  or  baryta,  and  an  excess  of  an 
ammonium  salt  (200  c.c.  of  5%  ammonium  sulphate),  and  the  ammonia 
liberated  absorbed  by  iV^lO-acid  and  estimated,  using  sodium  alizarin- 
sulphonate  as  indicator.  The  difference  in  the  amounts  of  ammonia 
liberated  by  the  alkaline  earth  alone  and  with  the  soil  represents  the 
acidity  of  the  soil. 

Determinations  of  acidity  in  several  soils  by  the  new  method  and  by 
Tacke's  method  (SUchting,  Abstr.,  1908,  ii,  231)  showed  in  most  cases 
concordant  results.     In  one  case,  however,  a  very  much  higher  result 
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was  obtained  than  by  Tacke's  method.  This  was  with  a  soil  which  is 
supposed  to  contain  inorganic  acid  compounds  (acid  silicates  :  compare 
Kozai,  this  vol.,  ii,  87). 

With  regard  to  quantitative  tests  for  soil  acidity,  Baumann  and 
Gully  (Naturunss.  Zeitsch.  Forst.-Landw.,  1908,  1)  have  shown  that 
Schiitze's  ammonia  test  is  uncertain,  as  although  absence  of  colour 
indicate.s  absence  of  acid,  a  brown  coloration  does  not  necessarily 
indicate  that  acid  is  present. 

Acidity  may  be  detected  and  the  amount  approximately  ascertained  by 
adding  lithium  phosphate  to  a  little  soil  (3  grams)  suspended  in  water  in 
a  test-tube.  The  mixture  is  frequently  shaken,  and  then  left  for  some 
days  until  the  colour  ceases  to  become  darker.  The  method  of 
Baumann  and  Gully  {loc.  cit.)  is  also  recommended.  In  this  method 
the  soil  (3  grams)  is  added  to  a  solution  of  potassium  iodide  (2  grams) 
and  iodate  (O'l  gram)  in  100  c.c.  of  water.  After  being  repeatedly 
shaken  during  fifteen  minutes,  the  solution  is  filtered,  and  approximately 
equal  amounts  added  to  dilute  starch  solution.  The  two  methods  gave 
quite  similar  indications,  according  with  the  estimations  by  the  process 
described  above.  N.  H.  J.  M. 

Modification  of  Halphen's  Reaction,  hkos  Garnier  (J.  Pharm. 
Chim.,  1909,  [vi],  29,  273 — 274). — In  applying  Halphen's  reaction  for 
the  detection  of  cotton  seed  oil  in  edible  oils,  the  author  uses  carbon 
diaulphide  containing  2%  of  powdered  sulphur  in  place  of  1%,  as 
generally  recommended,  and  the  liquid  is  employed  with  any 
undissolved  sulphux  in  suspension.  For  quantitative  purposes,  com- 
parison of  the  depth  of  colour  obtained  in  any  one  case  is  made  with 
a  set  of  standard  colours  given  by  oils  containing  known  quantities  of 
cotton  seed  oil.  T.  A.  H. 

Colour  Reaction  of  Fats.  Ernest  Schlumberoer  {Bull.  Soc.  ind. 
Mulhouse,  1909,  79,  32 — 36). — When  a  concentrated  aqueous  solution 
of  dextrose  is  added  to  a  cooled  mixture  of  equal  parts  of  olive  oil  and 
sulphuric  acid,  and  the  preparation  is  then  warmed  to  about  55°  and 
stirred  continuously,  it  becomes  cherry-red  in  colour,  then  purple, 
and  finally  deep  plum  violet,  or  almost  black,  in  thick  layers.  The 
coloration  appears  to  be  due  to  the  action  on  oleic  acid  of  furfur- 
aldehyde  formed  by  the  action  of  sulphuric  acid  on  the  dextrose,  and 
can  be  obtained  by  the  direct  action  of  furfuraldehyde  on  oleic  acid  in 
presence  of  sulphuric  acid.  Oils,  such  as  castor  oil,  containing 
ricinoleic  acid  give  a  similar,  but  not  identical,  colour  reaction. 

T.  A.  H. 

Saponifying  Constituents  of  the  Kola  Nut.  Willem  P.  H. 
VAN  DEN  Driessen  Mareeuw  {Pharm.  Weekblad,  1909,  46,  346 — 356). 
— Chiefly  a  review  of  the  work  of  Mastbaum,  the  results  of  which  are 
higher  than  those  obtained  by  the  author.  This  is  attributed  to  a 
difference  in  the  mode  of  drying  the  kola  nut.  A.  J.  W. 

Detection  of  Acetone  in  Urine  by  Lieben's  Test.  W. 
Weitbrecht  {Chem.  Zentr.,  1909,  i,  794;  from  Schweiz.  Woch.  Chem. 
Pharm.,  1909,  47,  23 — 24). — A  modification  of   Lieben's  test  (con- 
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version  into  iodoform).  The  precipitate  formed  in  the  distillate  is 
extracted  with  ether,  and  the  latter  is  introduced  into  a  flat  dish  in 
which  is  placed  a  strip  of  filter  paper,  which  protrudes  about  1  cm. 
over  the  sides  of  the  dish  and  the  ends  of  which  have  been  torn,  but 
not  cut.  When  the  ether  has  evaporated  at  the  ordinary  temperature, 
the  iodoform  remains  on  the  paper,  and  may  be  identified  with  the 
aid  of  a  magnifying  glass,  and  also  by  its  odour.  L.  de  K. 

Theory  of  the  Colour  Reactions  of  Dihydroxyacetone  in 
Sulphuric  Acid.  Georges  Deniges  (Compt.  rend.,  1909,  148, 
422—424.  Compare  this  vol.,  ii,  272,  273). — The  colour  reactions 
previously  studied  in  connexion  with  dihydroxyacetone  have  now 
been  obtained  with  the  oxidation  products  of  polyhydric  alcohols 
containing  more  carbon  atoms  than  glycerol.  The  same  reactions  are 
readily  given  by  methylglyoxal ;  hence  the  conclusion  is  drawn  that  the 
mechanism  is  analogous  to  that  of  Pettenkofer's  reaction,  an  alcohol 

of  the  type  OH* CHg CO'CHg'OH  undergoing  dehydration  by  the 

sulphuric  acid.  The  resulting  aldehyde  of  the  type  CHg  ....  CO'CHO 
then  condenses  with  the  phenol  or  alkaloid  (compare  Ville  and 
Derrien,  Compt.  rend.  Soc.  Biol.,  1909,  66,  175).  W.  O.  W. 

Detection  of  "  Saccharin  "  in  Beer.  Gunner  Jorgensen  {Ann. 
Falsi/.,  l^Q'd, 2, 58 — 59). — Five  hundred  c.c.  of  the  sample  are  evaporated 
on  the  water-bath  to  syrupy  consistence,  and  the  residue  is  repeatedly 
extracted  with  strong  alcohol.  After  recovering  the  bulk  of  the 
alcohol,  the  residue  is  diluted  with  water  and  heate#  on  the  water-bath 
until  the  alcohol  has  completely  disappeared.  When  cold,  the  solution 
is  acidifiecl  with  dilute  sulphuric  acid,  filtered  if  necessary,  and 
repeatedly  agitated  with  ether.  The  united  ethereal  extracts  are  con- 
centrated to  a  small  volume,  and  the  residue  is  diluted  with  water, 
acidified  with  dilute  sulphuric  acid,  and  treated  with  a  very  slight 
excess  of  potassium  permanganate,  which  is  then  again  removed  by 
cautious  addition  of  oxalic  acid.  The  "  saccharin,"  now  free  from  any 
salicylic  acid,  is  recovered  by  shaking  the  filtrate  with  a  mixture  of 
ether  and  light  petroleum,  which  is  then  evaporated  to  dry  u ess.  The 
residue  is  submitted  to  the  well-known  tests  (conversion  into  salicylic 
acid,  etc.).  L.  de  K. 

Detection  of  Glycine.  Emil  Abderhalden  and  Markus 
Guggenheim  {Zeitsch.  physiol.  Chem.,  1909,  59,  29 — 31). — Hirschstein 
{Arch.  exp.  Path.  Pharm.,  1908,  59,  401)  states  that  treatment  with 
potassium  hydroxide  (1  to  5%)  destroys  or  alters  glycine  in  such  a  way 
that  it  no  longer  can  be  detected  with  ^-naphthalenesulphonyl 
chloride.     The  correctness  of  this  statement  is  entirely  denied. 

W.  D.  H. 

Estimation  of  Urea  in  Urine.  Charles  G.  L.  Wolf  and  Emil 
OsTERBERG  {J.  Atmr.  Chem.  Soc,  1909,  31,  421— 428).— Benedict  and 
Gephart's  method  (this  vol.,  ii,  103)  for  estimating  urea  in  urine  gives 
higher  results  than  that  of  Folin  (Abstr.,  1901,  ii,  630;  1903,  ii,  116, 
518).     It  has  now  been  shown  that  in  the  former  method,  not  only 
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does  the  urea  undergo  quantitative  decomposition,  but  also  that 
ammonia  is  simultaneously  produced  from  the  uric  acid  and  creatinine, 
thus  giving  rise  to  the  high  results.  The  method  is  therefore 
inaccurate.  K  G. 

Estimation  of  AmmoDia  and  Urea  in  Urine.  Paul  £.  Uowe 
and  Philip  B.  Hawk  {J.  Biol.  C/ievi.,  1909,  5,  477— 484).— Both 
Spiro's  and  Folin's  methods  for  estimating  urea  and  ammonia  give  good 
results  with  solutions  of  urea  and  of  urea  and  ammonium  chloride. 
But  in  urine,  Spiro's  method  gives  results  which  are  higher  by  6  to 
10%  than  Folin's.  This  is  because  the  nitrogen  of  the  creatinine  and 
hippuric  acid  and  a  portion  of  the  uric  acid  nitrogen  will  be  reckoned 
as  urea  nitrogen  by  Spiro's  method.  W.  D.  H. 

Exact  Qasometric  Estimation  of  Urea  and  Urinary 
Ammonia.  Albert  Florenck  {Compt.  rend.,  1909,  148,  943 — 946). 
— Analysis  of  samples  of  commercial  urea  shows  that  although  the 
usual  hypobromite  method  indicates  only  92%  of  the  theoretical 
amount,  yet  this  corresponds  with  97 '5%  when  calculated  on  the  actual 
amount  of  urea  as  indicated  by  the  Kjeldahl  method. 

The  ordinary  gasometric  method  for  estimating  urea  in  urine  has 
the  disadvantage  that  the  hypobromite  attacks  uric  acid,  creatinine, 
and  ammonium  salts  with  liberation  of  nitrogen.  The  following 
method,  which  avoids  this  source  of  error,  is  based  on  the  observation 
that  basic  lead  acetiite  removes  uric  acid  and  creatinine,  and  that,  on 
heating,  it  decomposes  the  ammonium  salts  before  attacking  the  urea. 
Ten  c.c.  of  urine  mixed  with  5  c.c.  othcinal  basic  lead  acetate  solution 
are  allowed  to  remain  twenty  to  thirty  minutes,  and  then  filtered. 
The  filtrate  and  washings  are  heated  on  the  water-bath  for  about 
seventy  minutes.  The  volume  is  made  ^up  to  100  c.c,  and  19  c.c. 
withdrawn  and  treated  in  the  ureometer  with  12  c.c.  of  Moreigne's 
hypobromite  solution.  The  ammonia  is  estimated  by  difference,  by 
estimating  the  urea  in  a  portion  of  the  urine  which  has  been  defecated, 
but  not  heated  with  lead  acetate. 

A  comparison  is  made,  in  a  table,  between  results  obtained  in 
this  way  with  results  obtained  by  the  Moerner  process  and  the  Moerner- 
Joquist  method  as  modified  by  Braunstein.  W.  O.  W. 

Estimation  of  Thiocyanates  with  Permanganate.  Hermann 
Grossmann  and  Lothar  Holter  {Cliem.  Zeit.,  1909,  33,  348). — 
Thiocyanates  cannot  be  estimated  satisfactorily  by  titration  with 
permanganate  in  acid  solutions.  Attempts  to  estimate  the  sulphate 
formed  in  the  reaction  both  in  acid  and  ammoniacal  solution  proved 
unsuccessful. 

Bromine  added  to  a  solution  of  ammonium  thiocyanate  causes, 
however,  a  complete  oxidation  of  the  sulphur.  L.  de  K. 

Estimation  of  Caffeine  in  Coffee.  K.  Lendrich  and  E. 
^OTTBOHU  {Zeitsch.  jffahr.  Genussm.,  1909,  17,  241— 265).— The  follow- 
ing method  is  proposed  as  the  result  of  a  considerable  amount  of 
experimental  work,  each  part  of  the  process  having  been  submitted  to 
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a  separate  investigation.  Twenty  grams  of  the  ground  raw  or  roasted 
coffee  are  mixed  with  10  c.c.  of  water  and  stirred  occasionally  for  from 
one  to  two  hours  ;  the  moist  mass  is  then  transferred  to  a  cartridge  or 
extraction  thimble,  and  extracted  for  three  hours  with  carbon  tetra- 
chloride. One  gram  of  solid  paraffin  is  added  to  the  carbon  tetra- 
chloride solution,  the  solvent  is  distilled  off,  and  the  residue  is 
extracted  with  four  successive  quantities  of  boiling  water,  using  50  c.c. 
the  first  time,  and  25  c.c.  for  each  of  the  following  extractions.  The 
aqueous  solution  is  cooled,  filtered  through  a  moistened  filter,  and  the 
residue  is  washed  with  hot  water.  The  filtrate  is  treated,  when  cold, 
with  from  10  to  30  c.c,  of  1%  potassium  permanganate  solution,  and, 
after  the  lapse  of  fifteen  minutes,  the  excess  of  permanganate  is 
decomposed  by  the  addition,  drop  by  drop,  of  3%  hydrogen  peroxide 
solution  containing  1%  of  acetic  acid.  The  whole  is  heated  on  a 
boiling  water-bath  for  fifteen  minutes,  then  filtered,  and  the  residue 
washed  with  hot  water.  The  filtrate  and  washings  are  evaporated 
to  dryness,  the  residue  is  heated  for  fifteen  minutes  at  a  temperature 
of  100°,  and  extracted  with  chloroform.  The  chloroform  solution 
is  filtered,  evaporated,  and  the  residue  of  caffeine  dried  at  100°  and 
weighed.  The  caffeine  may  be  extracted  directly  with  chloroform  from 
the  filtrate  after  the  treatment  with  permanganate  if  this  procedure 
is  preferred.  W.  P.  S. 

Reaction  to  Differentiate  a-  from]  )8-Bucaine.  G.  Candussio 
(Boll.  chim.  farm.,  1909,  48,  95 — 96). — a-Eucaine  is  said  to  be 
distinguishable  from  the  )8-compound  by  the  action  of  mercuric 
chloride  solution,  with  which  it  gives  a  white  precipitate.  The  author 
points  out,  however,  that  when  the  mercuric  chloride  is  first  added, 
the  turbidity  obtained  disappears  and  is  only  permanent  when  excess 
of  the  reagent  is  present.  The  two  compounds  may  be  distinguished 
as  follows.  On  adding  to  about  2  c.c.  of  a  1%  solution  of  /J-eucaine 
two  drops  of  a  solution  of  1  gram  of  potassium  iodide,  0*5  gram  of 
iodine,  and  10  c.c.  of  water,  an  intense  reddish- brown  coloration  is 
formed  immediately,  and  after  one  to  two  hours  a  slight,  dark  brown 
precipitate  is  deposited,  the  liquid  itself  becoming  clear.  Under 
similar  treatment,  a  solution  of  a-eucaine  gives  at  first  an  abundant 
reddish-brown  precipitate,  which  in  one  to  two  hours  becomes  orange- 
coloured,  the  liquid  having  then  a  lemon-yellow  colour  owing  to  the 
presence  of  suspended  precipitate.  T.  H.  P. 

Nicotine  Silicotungstate  and  on  the  Estimation  of  Nicotine. 
Gabriel  Bertband  and  Maurice  Javillier  (Bull.  Soc.  chim.,  1909, 
[iv],  5,  241 — 248). — Since  Schloesing's  method  for  the  estimation  of 
nicotine,  depending  on  the  extraction  of  the  alkaloid  with  ammoniacal 
ether  and  subsequent  spontaneous  evaporation  of  the  solvent  and 
titration  of  the  residue  with  standard  acid,  gives  untrustworthy  results, 
due  (1)  to  slight  loss  of  alkaloid  during  evaporation  of  the  solvent, 
(2)  uncertain  end  titration  point,  and  (3)  simultaneous  extraction  of 
certain  basic  products  along  with  the  nicotine,  the  authors  have 
devised  a  method  of  using  silicotungstic  acid,  already  suggested  as  an 
alkaloid  reagent  (Abstr.,  1899,  ii,  456),  for  the  estimation  of  nicotine. 
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Nicotine  silicoturufstaU,  12WO,,SiOj,2H20,2CioH,^N2  +  5H20,  ob- 
tained by  adding  potassium  silicotungstate  to  nicotine  tartrate 
dissolved  in  water  slightly  acidified  with  hydrochloric  acid,  is  a  pinkish- 
white  salt,  which  becomes  anhydrous  at  120°,  and  is  decomposed  by 
alkalis  or  by  magnesia.  A  precipitate  of  the  salt  ia  formed  when  a 
solution  of  potassium  silicotungstate  is  added  to  one  containing  1  part 
of  nicotine  in  300,000  of  water  acidified  with  1  part  of  hydrochloric 
acid  per  1000. 

In  estimating  nicotine  in  tobacco,  about  10  grams  of  leaf  are  ground 
and  extracted  successively  four  times  with  ten  times  its  weight  of  5% 
hydrochloric  acid,  each  digestion  occupying  fifteen  to  twenty  minutes 
on  the  water-bath.  To  the  united  liquors,  potassium  silicotungstate 
solution  (10  to  20%)  is  added,  the  precipitate  collected,  washed,  and 
placed  in  a  di.stilling  flask  with  water  and  magnesia.  The  nicotine 
thus  liberated  is  distilled  off,  preferably  in  a  current  of  steam,  collected 
in  water,  and  titrated  with  standard  sulphuric  acid.  A  number  of 
results  quoted  in  the  original  indicate  that  the  process  givee  good 
results,  and  is  more  suitable  for  purely  scientific  work  than  that 
of  Schloesing.  T.  A.  H. 

Colour  Reactions  of  Indole  Derivatives  with  Sugars.  Julius 
Gnezda  {Coinpt.  reiul.,  1909,  148,485 — 487). — Ten  c.c.  of  a  concen- 
trated aqueous  solution  of  glucose  are  boiled  briskly  and  treated  with 
two  drops  of  sodium  hydroxide  solution  and  6 — 10  mg.  of  2-methyl- 
indole.  When  no  more  oily  drops  remain,  the  solution  is  allowed  to 
remain  for  two  minutes  and  then  rapidly  cooled.  Two  drops  of  fuming 
hydrogen  chloride  (D  119)*  are  added,  and  when  the  solution  has 
become  pale,  3  c.c.  or  a  little  more  of  the  acid.  The  green  precipitate 
obtained  under  these  conditions  consists  of  a  mixture  of  two  sub- 
stances which  have  not  yet  been  completely  separated.  No  precipitate 
is  obtained  with  sucrose,  ratfinose,  inositol,  or  amygdalin. 

The  precipitate  is  in  some  cases  of  a  different  colour  when  the 
hydrogen  chloride  is  added  to  a  hot  solution.  Rhamnose,  dextrose, 
galactose,  Ijevulose,  and  lactose  give  green  precipitates,  both  in  hot  and 
cold  solutions.  Xylose,  arabinose,  and  ganbose  give  green  precipitates 
in  the  cold  and  red  precipitates  in  the  hot  solution. 

Glucosoxime  gives  a  red  precipitate  in  each  case.  Mannose  and 
maltose  form  green  precipitates  in  the  cold,  but  in  hot  solution  the 
precipitates  are  brown  and  violet-grey  respectively. 

Under  the  same  conditions,  1-methylindole  gives  an  azure-blue 
precipitate  with  glucose  in  hot  solution,  and  3-methylindole,  a  brown 
coloration.  W.  O.  W. 

Detection  of  Albumin  and  Mercury  in  Urine.  Carl  Boening 
{Cliem.  ZeiL,  1909,  33,  376— 377).— The  author  has  arrived  at  the 
following  conclusions.  When  testing  urine  for  mercury,  the  urine 
should  not  be  filtered  as  the  mercury  may  be  contained  in  the  deposit. 
If  the  usual  tests  for  albumin  fail,  but  if  the  deposit  shows  the 
presence  of  kidney  cells,  it  is  quite  possible  that  the  albumin  has 
precipitated  as  an  insoluble  mercury  compound.  Hence,  when  testing 
*  Misprinted  as  D  1-12  in  original. — Author. 
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the  urine  of  a  patient  undergoing  mercurial  treatment  for  albumin, 
the  microscopical  examination  of  the  deposit  should  not  be  omitted. 

L.  DE  K. 

Detection  of  Protein  in  Urine.  G.  Haswell  Wilson  {J.  Path. 
Bact.,  1909,  13,  484— 499).— The  biological  test  (deviation  of  the 
complement)  is  from  ten  to  one  hundred  times  more  sensitive  than  any 
chemical  test  for  albuminous  substances  in  urine ;  it  cannot  be 
obtained  with]  normal  urine ;  this  property  when  present  in  disease  is 
destroyed  by  boiling  and  unaffected  by  dialysis  ;  it  apparently  resides 
in  the  albumin  and  globulin,  and  a  mixture  of  these  proteins  obtained 
from  the  urine  by  salting  out  has  a  deviating  power  equal  to  that  of 
the  original  urine.  W.  D.  H. 

The  Biuret  and  Nitric  Acid  Tests  for  Protein.  Kael  H,  van 
Norman  {Bio.-Chem.  J.,  1909,  4,  127— 135).— The  delicacy  of  these 
reactions  was  studied  especially  from  the  point  of  view  of  detecting 
protein  in  the  urine.  The  limit  of  delicacy  of  the  nitric  acid  test  is 
six  parts  of  albumin  in  10,000,000  parts  of  distilled  water,  or  in 
3,000,000  of  urine.  The  limit  of  delicacy  in  the  biuret  reaction  is 
four  parts  of  albumin  in  1,000,000  parts  of  water,  or  in  2000  of  urine. 
Uric  acid,  urates,  and  creatinine  interfere  with  the  reaction.  The 
intensity  of  the  biuret  reaction  is  increased  by  boiling.       W.  D.  H. 

Abrastol.  Eecole  Covelli  {Boll,  chim.fcvrm.,  1909, 48, 53 — 56). — 
The  dark  coloration  obtained  after  precipitating  a  solution  of  abrastol 
with  basic  lead  acetate,  and  boiling  the  filtrate  with  mercurous  nitrate 
(Yitali,  Abstr.,  1908,  ii,  642),  is  due  to  the  reduction  of  a  part  of  the 
mercury  to  the  metallic  state. 

Abrastol  is  a  sensitive  reagent  for  the  detection  of  nitrous  acid,  and 
conversely.  When  a  drop  of  dilute  nitrous  acid  is  added  to  a  solution 
of  abrastol,  and  concentrated  sulphuric  acid  then  poured  down  the 
inclined  wall  of  the  test-tube,  a  ruby-red  ring  is  produced.  When 
j»-phenylenediamine  is  added  to  a  concentrated  solution  of  abrastol, 
and  then  ferric  chloride,  a  blue  coloration,  changing  to  red,  is 
produced.  In  dilute  solution,  the  red  coloration  only  is  obtained.  A 
1  :  150,000  solution  of  abrastol  gives  the  coloration  in  five  minutes. 

An  alkaline  diazotised  solution  of  atoxyl  gives  a  red  coloration  with 
abrastol,  the  solution  becoming  fluorescent,  owing  to  the  action  of  the 
alkali.  C.  H.  D.^ 
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The  Dispersion  of  Light  in  Gases.  II.  Ethylene  and 
Ethane.  Stanislas  Loria  {BvU.  Acckd.  Sci.  Cracow,  1909,  195 — 207.* 
Compare  this  vol.,  ii,  279). — Some  small  modifications  have  been  made 
in  the  method  previously  employed.  Ethylene,  puriQed  by  fractional 
distillation  at  the  temperature  of  liquid  air,  gives  the  values 
O-00006303  and  6=  1-477  x  IQ-^o  for  the  constants  in  the  equation 
n-l=a(l+6/X2). 

Ethane,  prepared  by  the  Grignard  reaction,  gives  the  values 
a  =  00007365  and  6-9-308  x  10"".  The  results  hitherto  obtained  for 
gaseous  hydrocarbons  are  not  in  agreement  with  the  requirements  of 
the  valency-electron  theory.  C.  H.  D. 

Wave-length  Tables  of  the  Spectra  of  the  Elements.  Sir 
Henky  E.  Roscoe,  Marshall  Watts,  Sir  W.  Norman  Lookyer,  Sir 
James  Dewar,  George  D.  Liveing,  Arthur  Schuster,  \V.  Nokl 
Hartley,  Wolcott  Gibbs,  Sir  William  de  W.  Abney,  and  Walter 
E.  AvESEY  {Brit.  Assoc.  Report,  1908, 119— 201).— Wave-length  tables 
of  the  arc  and  spark  spectra  of  tantalum,  zirconium,  and  lanthanum. 

T.  H.  P. 

Wave-lengths  of  Lines  in  the  Secondary  Spectrum  of 
Hydrogen.  Herbert  E.  Watson  (Proc.  Roy.  Soc,  1909,  82,  A, 
189 — 204). — Accurate  measurements  of  the  wave-lengths  of  lines  in 
the  secondary  spectrum  of  hydrogen  have  been  made,  three  primary 
hydrogen  lines  and  the  yellow  and  green  mercury  lines  being  used  as 
standards.  No  lines  could  be  detected  on  the  less  refrangible  side  of 
the  C-line,  but,  on  the  other  hand,  a  considerable  number  were 
measured  the  wave-lengths  of  which  were  less  than  X  =  3646,  which  is 
the  theoretical  limit  of  the  primary  spectrum  according  to  Balmer's 
formula.  Some  of  these  very  refrangible  lines  may,  however,  be  due 
to  the  presence  of  water  vapour.  H.  M.  D. 

Radiation  and  Temperature  of  the  Flame  of  the  Bunsen 
Burner.  Edmond  Bauer  {Compt.  rend.,  1909,  148,  908— 910).— By 
a  method  depending  on  the  reversal  of  the  D-tslj,  the  mean  tempera- 
ture of  the  radiation  from  a  Bunsen  burner  has  been  determined  ;  the 
value  obtained  is  1750 — 1760°,  in  exact  agreement  with  the  result 
obtained  by  the  emission  method  already  described  (this  vol.,  ii,  106). 
By  the  same  method,  the  temperature  of  different  regions  of  the  flame 
has  been  determined  ;  the  curve  representing  the  results  corresponds 
with  those  obtained  by  Schmidt,  who  measured  with  an  optical  pyro- 
meter the  temperature  of  a  platinum  wire  immersed  in  the  flame 
{Inaug.  Diss.  Berlin,  1909),  except  that  the  values  of  the  latter 
observer  are  50°  lower  throughout.  The  agreement  of  the  two  methods 
*  and  Ann.  Physik,  1909,  [iv],  29,  605—622. 
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indicates  that  the  temperature  is  the  essential  factor  in  the  emission 
of  line  spectra  by  flames. 

Neither  the  absorptive  and  emissive  power  of  a  flame  for  the  residual 
rays  of  fluor  spar,  nor  its  temperature  is  sensibly  affected^by  rendering 
it  luminous  and  a  conductor  of  electricity.  G.  S. 

Absorption  of  Ultra-violet  Light  by  Dilute  Solutions.  F.  B. 
PiDDUCK  {Phil.  Mag.,  1909,  [vi],  17,  710— 715).— The  observation 
that  the  electrical  action  of  ultra-violet  light  is  diminished  very  much 
more  by  passing  through  tap-water  than  through  distilled  water  has 
led  the  author  to  examine  the  absorptive  power  of  dilute  solutions. 
The  dependence  of  the  absorption  on  the  concentration  of  the  solution 
was  investigated  in  the  case  of  sodium  chloride  and  potassium  bromide. 
The  latter  salt  is  much  more  active  than  the  former ;  the  galvanometer 
deflexion  after  passing  through  15  mm.  of  a  5  x  10"''  iV^-solution  was 
only  0'91  of  that  obtained  after  passing  through  15  mm.  of  distilled 
water.  Observations  on  supply  water  and  artificial  water  containing 
the  same  chief  constituents  are  also  recorded.  H.  M.  D. 

New  Type  of  Magnetic  Decomposition  of  Absorption  Bands 
of  Crystals.  Simultaneous  Production  of  Systems  Circularly 
Polarised  in  Opposite  Senses.  Jean  Becquerel  {Compt.  rend., 
1909,  148,  913 — 915). — Further  examination  of  the  plates  representing 
the  absorption  spectra  of  crystals  of  tysonite  at  -  253°  (compare 
Becquerel  and  Onnes,  Abstr.,  1908,  ii,  338)  show  that  under  the 
conditions  in  question  one  of  the  lines  gives  a  quadruplet  formed  by 
two  doublets  polarised  in  opposite  senses.  Further  observations  at 
— 193°  with  varying  magnetic  fields  confirm  these  conclusions. 
Dufour  (Ze  Radium,  1908,  5,  295),  who  has  made  somewhat  similar 
observations  on  the  emission  spectra  of  certain  chlorides  and  fluorides, 
ascribed  them  to  incomplete  polarisation  of  the  light,  but  it  is  now 
shown  that  polarisation  is  complete.  The  observations  are  best 
interpreted  on  the  assumption  of  the  existence  of  positive  electrons 
(compare  Abstr.,  1908,  ii,  751).  G.  S. 

Triboluminescence.  Max  Tbautz  {Physikal.  Zeitsch.,  1909,  10, 
255 — 258). — A  claim  for  priority  in  respect  of  certain  observations 
recorded  by  Gernez  (this  vol.,  ii,  108).  Many  of  the  discrepancies 
between  the  two  series  of  observations  are  shown  to  be  readily 
explainable.  H.  M.  D. 

Electro-chemistry  of  Light.  VI.  Wilder  D.  Bancuoft  (/. 
Physical  Chem.,  1909,  13,  269—331.  Compare  this  vol.,  ii,  362).— 
The  author  gives  a  third  set  of  excerpts  from  papers  dealing  with 
solarisation.  A  lengthy  summary  of  the  conclusions  which  have  been 
drawn  by  the  various  authors  under  review  deals  mainly  with  the 
nature  of  the  latent  photographic  image  and  its  reversal.       R.  J.  C. 

Calculations  in  Photochemical  Processes.  Alfred  Byk  (Ber., 
1909,  42,  1145—1149.  Compare  Abstr.,  1908,  ii,  338).— It  is  claimed 
that  Weigert's  treatment  of  the  subject  (this  vol.,  ii,  219)  is  practically 
identical  with  that  developed  previously  by  the  author.  J.  J.  S. 
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Photochemistry  of  Silver  (Sub  )halide8.  A..  P.  H.  Tbivklli 
{Proc.  K.  Akcid.  Wetensch.  AnisUrdavi,  1909,  11,  730—748.  Compare 
Abstr.,  1908,  ii,  10.J6). — The  author  is  of  the  opinion  that  a  series  of 
sub-halides  containing  gradually  decreasing  proportions  of  halogen 
are  formed  in  the  photochemical  decomposition  of  the  silver  halides. 
From  observations  of  the  colour  changes  which  take  place  under 
different  conditions,  the  colour  sequence  of  the  successive  sub-halides 
has  been  found  to  be  :  green,  bluish-green,  blue,  violet,  red,  orange, 
yellow.  Since  the  order  is  the  same  for  different  halogens,  the 
sub-halides  of  analogous  composition  appear  to  have  analogous 
absorption  spectra. 

In  the  simplest  case,  the  colours  which  appear  may  be  referred 
to  four  corresponding  with  four  sub-halides,  which  are  supposed 
to  be  related  in  the  following  way  : 

a(green)  /3(blae)  7(rea) 

— >.  AgonX^n-i  — ^  27iAg.     If  the  S-sub-halide  is  the  final  product, 

8(yellow) 
and  corresponds  with  Ag„,|X,t,  then  n  is  equal  to  4,  and  the  formulse 
of  the  four  sub-halides  may  be  written  AggX^,  Ag^X^,  AggX^,  and 
Ag«X,.  H.  M.  D. 

Stability  of  the  Colours  of  Minerals  Produced  by  Radium. 
CouNEHO  DoELTER  {CeiUr.  Min.,  1909,  232 — 234.  Compare  this  vol, 
ii,  363). — The  colours  produced  by  subjecting  various  minerals  to  the 
action  of  radium  rays  are  in  many  ca^es  (sapphire,  quartz,  fluor  spar) 
destroyed  by  heating  the  mineral  at  about  300*^.  Generally,  the 
colour  resulting  from  the  action  of  radium  is  destroyed  by  ultra-violet 
light,  more  especially  with  tluor  spar,  rock  salt,  topaz,  and  sapphire. 
The  colours  produced  by  acting  on  natui'al  rubies  and  emeralds  with 
radium  are  very  stable,  but  are  nevertheless  destroyed  by  ultra-violet 
light.  Artificial  rubies,  likewise  coloured  diamonds,  are  not  appreciably 
altered  either  by  radium  rays  or  ultra-violet  light. 

The  periods  of  exposure  necessary  to  produce  the  various  colour 
changes  differ  largely  with  the  various  minerals.  Fluor  spar  is 
extremely  sensitive,  whilst  the  several  varieties  of  quartz  change 
very  slowly.  W.  H.  G. 

Expulsion  of  Radioactive  Matter  in  the  Radium  Trans- 
formations. Sidney  Russ  and  Walter  Makower  {Proc.  Roy.  iSoc, 
1909,  82,  A,  205 — 224*). — Experiments  are  described  in  which  the 
authors  have  investigated  the  radiation  effects  which  result  from  the 
recoil  of  the  atomic  I'esidues  when  a-  and  /8-particles  are  emitted  from 
radium  emanation  and  its  products  of  disintegration.  When  the 
emanation  is  condensed  at  the  bottom  of  an  exhausted  tube  immersed 
in  liquid  air,  active  deposit  particles  are  radiated  up  the  tube.  From 
the  rate  of  decay  of  the  activity  which  collects  on  a  surface  exposed  to 
the  radiation  from  the  condensed  emanation,  it  appears  that  both 
radium-yl  and  -B  are  radiated.  In  air  and  hydrogen,  the  amount  of  the 
radiation  which  reaches  a  surface  at  a  tixtd  distance  from  the  condensed 
emanation  is  an  exponential  function  of  the  gas  pressure. 
*  aud  Physikal.  Zeitsch.,  1909,  10,  361—372. 
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A  surface  which  has  been  rendered  active  by  exposure  to  emanation 
is  found  to  radiate  both  radium-^  and  radium-C  through  an  exhausted 
tube.  Since  it  is  probable  that  the  transformation  of  radium- 5  gives 
rise  only  to  )8-particles,  the  radiation  of  radium-C  must  be  due  to  the 
recoil  of  the  atoms  resulting  from  the  emission  of  electrons. 

H.  M.  D. 

Volatility  of  Radium--4  and  Radium-C  Walter  Makoweb 
{Mem.  Manchester  Phil.  Soc,  1908-9,  53,  (2),  1 — 8). — A  nickel  rod  was 
exposed  to  a  known  quantity  of  radium  emanation  for  ten  minutes  at 
a  series  of  gradually  increasing  temperatures,  the  a-ray  activity  of  the 
rod  being  examined  after  each  exposure.  At  885°  the  initial  rapid  fall 
in  the  a-ray  activity  was  found  to  have  nearly  disappeared,  and  at  925° 
there  was  practically  no  evidence  of  the  initial  fall. 

The  observations  indicate  that  radium-il  begins  to  have  an  appreci- 
able vapour  pressure  at  800°,  and  that  at  900°  it  is  completely 
volatilised. 

In  the  investigation  of  the  volatility  of  radium-C,  the  active 
deposit  from  radium  was  collected  on  plates  of  various  materials  by 
exposing  them  to  emanation  for  several  hours.  After  the  lapse  of 
sufficient  time  for  the  radium- J.  to  have  almost  completely  disappeared, 
the  plates  were  heated  for  five  minutes  at  various  temperatures  in  a 
platinum-strip  furnace,  and  the  loss  of  activity  determined.  Experi- 
ments with  platinum,  nickel,  and  quartz  plates  indicate  that  the 
volatilisation  of  the  radium-C  is  influenced  by  the  nature  of  the 
material  on  which  it  is  deposited.  In  all  cases  volatilisation  begins 
between  700°  and  800°,  but  whereas  it  is  complete  at  1200°  when 
deposited  on  platinum  or  nickel,  it  is  still  incomplete  at  1300°  when 
deposited  on  quartz. 

An  experiment  is  described  which  shows  that  radium-C  is  not 
electrically  charged  when  formed  from  radium-jB.  H.  M.  D. 

Condensation  of  the  Radium  Emanation.  Ernest  Rutherford 
{Fhil.  Mag.,  1909,  [vi],  17,  723—729.  Compare  this  vol.,  ii,  202),— 
The  temperatures  at  which  radium  emanation  condenses  under 
different  pressures  have  been  determined.  The  following  results  are 
recorded  : 

Temperature  -127°         -101°         -78°         -65° 

Vapour  pressure 0*9  5'0  25  76  cm.  mercury 

At  the  temperature  of  liquid  air  the  volume  of  the  liquid  emana- 
tion corresponding  with  100 'mg.  of  radium  was  found  to  be  not 
greater  than  1*2  x  10~^  cubic  mm.  Assuming  that  the  emanation  is  a 
monatomic  gas  of  atomic  weight  222,  it  is  calculated  from  this  that 
the  density  of  liquid  emanation  is  not  less  than  5.  H.  M.  D. 

Differences  in  the  Decay  of  the  Radium  Emanation.  Ernest 
Rutherford  and  Y.  Tuomikoski  {Mem.  Manchester  Phil.  Soc,  1909, 
53,  (2)  xii). — Measurements  of  the  rate  of  decay  of  radium  emanation 
have  shown  that  this  is  often  irregular,  and  depends  to  some  extent  on 
the  treatment  to  which  the  emanation  has  been  subjected.     A  sample, 
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purified  1)}'  cnndonsation  with  liquid  air,  was  found  Ito  decay  for  the 
first  five  days  with  an  average  pericxl  of  3*58  days ;  between  five  and 
twenty  days  the  average  period  was  3*75  days,  whilst  between  twenty 
and  forty  days  the  decay  was  nearly  exponential  with  a  period  of  3*85 
days.  A  second  preparation  was  found  to  decay  exponentially  from 
the  commencement  with  a  period  of  4*4  days.  The  samples  of 
emanation  which  decay  most  rapidly  are  more  easily  absorbed  by 
water  and  are  more  easily  condensed  by  liquid  air  than  the  more 
slowly  decaying  fractions.  The  products  of  transformation  of  the 
emanation  which  decays  slowly  could  not  be  distinguished  from  those 
of  the  rapidly  decaying  emanation.  It  appears  probable  that  the 
physical  and  chemical  properties  of  the  emanation  vary  to  some 
extent  with  the  life  of  the  emanation,  and  that  the  atom* 
undergo  a  progressive  change  in  properties  before  disintegration. 

H.  M.  D. 

Direct  Evidence  of  the  Charge  of  the  a-Rays.  Heinrigh 
Grbinachkb  {Ber.  DetU.  physikal.  G»s.,  1909,  11,  179— 184).— The 
experimental  demonstration  of  the  positive  charge  of  the  a-rays  is 
rendered  ditlicult  by  the  fact  that  slowly-moving  electrons  are 
simultaneously  emitted  by  radioactive  substances.  The  method  of 
demonstration  descril)ed  is  similar  to  that  which  has  been  used  to  show 
the  negative  charge  of  the  /3-rays ;  the  a-rays  are  allowed  to  fall  on  a 
thin,  metal  plate,  which  acts  as  receiver,  and  in  order  to  prevent  the 
escape  of  the  charge,  this  plate  is  combined  with  a  plate  of  solid, 
insulating  material.  H.  M.  D. 

Leakage  of  Helium  f^om  Radioactive  Minerals.  Hon. 
RoHEKT  J.  Strutt  {Proc.  Boy.  Soc.,  1909,  82,  A,  166— 169).— The  fact 
that  helium  is  not  always  present  in  larger  quantity  in  geologically 
older  minerals  than  in  more  recent  formations  of  equal  activity  has 
been  attributed  to  the  escape  of  the  gas.  In  connexion  with  this 
hypothesis,  experiments  have  been  made  on  the  rate  of  leakage  of 
helium  from  monazite  and  thorianito,  which  show  that  helium  is  given 
oft'  at  a  rate  which  far  exceeds  the  rate  of  production  by  radioactive 
change.  The  accumulation  of  the  gas  must  be  due  to  the  fact  that  the 
conditions  of  existence  of  the  minerals  in  nature  are  much  more 
favourable  to  the  retention  of  helium.  H.  M.  D. 

Absorption  of  Rontgen  Rays.     Charles  G.  Barkla  and  C.  A. 

Sadler  (/7tt7.  Mag.,  1909,  [vi],  17,  739— 760).— The  authors  have  in- 
vestigated the  absorption  of  A'- rays  by  various  elements,  using 
homogeneous  beams  of  varying  penetrating  power.  For  soft  rays  the 
absorption  coefficients  of  different  elements  remain  in  the  same  ratio 
when  the  penetrating  power  of  the  rays  changes  considerably.  As  the 
primary  radiation  is  made  more  penetrating,  a  point  is  reached  at 
which  the  absorbing  element  begins  to  emit  homogeneous  secondary 
rays  which  are  characteristic  of  the  element ;  at  this  point  the  absorp- 
tion increases  very  rapidly  to  a  maximum  which  corresponds  with  an 
absorption  many  times  greater  than  that  experienced  by  a  somewhat 
less  penetrating  radiation ;   further  increase  in  the  hardness  of  the 
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primary  rays  leads  to  a  diminution  in  the  absorption,  and  corresponding 
with  this  the  secondary  radiation  decreases  at  the  same  rate  as  the 
ionisation  produced  by  the  primary  radiation  in  a  thin  film  of  air.  Of 
the  various  elements  examined,  chromium,  iron,  nickel,  copper,  zinc, 
platinum,  gold,  and  arsenic  were  found  to  emit  these  characteristic 
homogeneous  rays.  No  such  radiation  was  observed  in  the  case  of 
carbon,  magnesium,  and  aluminium.  It  is  pointed  out  that  the 
behaviour  of  nickel  in  all  emission  and  absorption  experiments 
corresponds  with  that  of  an  element  of  atomic  weight  about  61*3. 

H.  M.  D. 

Conversion  of  Diamond  into  Coke  in  High  Vacuum  by 
Cathode  Rays.  A.  A.  Campbell  Swinton  {Proc.  Roy.  Soc,  1909, 
82,  Af  1 76.  Compare  Abstr.,  1908,  ii,  275). — Spectrum  tubes  connected 
with  a  cathode-ray  tube  containing  diamond,  on  which  the  cathode 
rays  were  focussed,  were  sealed  off  before  and  after  the  conversion  of 
the  diamond  into  coke.  No  difference  could  be  detected  in  the  two 
spectra  except  in  regard  to  the  relative  brightness  of  certain  lines. 
If  gas  is  set  free,  it  can  therefore  only  be  one  or  more  of  the  com- 
paratively common  gases  usually  found  as  residuals  in  cathode-ray 
tubes  exhausted  from  air  in  the  ordinary  way.  H.  M.  D. 

Radiation  of  Potassium  Salts.  E.  Henriot  {Com.pt.  rend.,  1909, 
148,  910—912.  Compare  Campbell  and  Wood,  Abstr.,  1907,  ii,  217 ; 
McLennan  and  Kennedy,  Abstr.,  1908,  ii,  750). — It  is  shown  by 
absorption  experiments  with  tin-foil  that,  contrary  to  the  statements 
of  previous  observers,  the  radiation  from  potassium  salts  is  fairly 
homogeneous  ;  the  absorption  follows  the  formula  I  =  J(fi~^^,  where  /  is 
the  intensity  of  the  radiation  which  has  traversed  a  thickness,  d,  of  the 
absorbing  substance,  and  /«  is  the  initial  intensity.  The  ratio  X/p, 
where  X  is  the  coefiicient  of  absorption  and  p  the  density  of  the  tin,  is 
16,  which  is  regarded  as  supporting  the  view  that  the  radiation  consists 
of  ^-rays. 

The  form  of  the  radiation  renders  it  improbable  that  the  radio- 
activity of  salts  of  potassium  is  due  to  a  known  active  element. 

G.  S. 

Distribution  of  Thorium  in  the  Earth's  Surface  Materials. 
John  Joly  {VUl.  Mag.,  1909,  [vi],  17,  760— 765).— A  method  for  the 
detection  of  thorium  in  minerals  is  described.  The  material  to  be 
examined  is  brought  into  solution  by  the  use  of  thorium-free  reagents. 
The  solution  is  boiled  in  a  flask  provided  with  a  reflux  condenser  for 
twenty  to  thirty  minutes  in  order  to  expel  any  accumulated  radium 
emanation,  and  then  a  slow  current  of  air  is  drawn  through  the  flask  in 
order  to  transfer  the  emanation  to  the  electroscope.  Arrangements 
are  described  for  drying  the  air  and  reproducing  the  same  velocity  of 
air-flow  in  successive  experiments.  With  three  exceptions,  all  the 
rocks  examined  by  the  author  were  found  to  contain  thorium.  The 
results  obtained  with  Vesuvian  lavas  accord  well  with  Blanc's  observa- 
tions on  the  abundance  of  thorium  emanation  in  the  atmosphere  at 
Rome.     The  quantities  of  thorium  observed  in  some  of  these  materials 
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are  about  three  times  as  large  as  the  average  uranium  content  of 
rocks.  H.  M.  D. 

Thermal  and  Ionising  Action  of  Thorium  in  Rocks.  Giah 
A.  JJlanc  (Atti  R.  Accad.  Linc«i,  1909,  [v],  18,  i,  289— 294).— The 
author  has  found  previously  (Abstr.,  1908,  ii,  248,  452;  1909,  ii, 
366)  that  a  sample  of  soil  in  Rome  contains  at  least  1*45  x  10"' 
gram  of  thorium  per  gram,  whilst  5  samples  of  granitic  rock  con- 
tained from  2*07  to  828  x  10~*  gram  per  gram.  He  now  proceeds 
to  consider  the  two  following  effects  due  to  the  presence  of  thorium  : 
(1)  the  heat  effect,  produced  principally  by  the  transformation  of 
kinetic  energy  accompanying  the  absorption  of  the  a-particles  in 
the  interior  of  the  rock  and  soil,  and  (2)  the  ionising  action  of  the 
air,  owing  to  the  radiation  directly  emitted  by  the  various  products 
in  the  soil. 

The  above  figures,  together  with  Pegram  and  Webb's  results  (this 
vol.,  ii,  111),  give  the  quantities  of  heat  generated  per  hour  in  1  gram 
of  the  soil  and  rocks  examined,  owing  to  the  thorium  present,  as 
varying  from  3'45  to  li)-70  x  lO"'**  cals.,  the  mean  l)eing  1*01  x  10"' 
cals.  This  amount  of  heat  is  al)out  double  that  produced  by  the 
uranium-radium-radium-/'  group  in  the  igneous  rocks  examined  by 
Strutt. 

The  mean  pro]K)rtion  of  thorium  existing  in  the  materials  examined 
by  the  author  being  4*25  x  10"^  gram  per  gram,  and  that  of  radium 
in  the  igneous  rocks  examined  by  Strutt  being  3'35  x  10"^*  gram 
per  gram,  the  intensity  of  the  y-radiation  emitted  by  the  thorium 
in  the  former  case  will  be  5*7  times  as  great  as  that  of  the  y-radiation 
due  to  the  radium  in  the  latter. 

The  method  employed  by  Eve  (Abstr.,  1906,  ii,  593)  for  deducing 
the  quantity  of  radium  contained  in  1  c.c.  of  the  soil  at  Montrea 
from  the  intensity  of  the  penetrating  radiation  emitted  by  the  soil, 
is  inaccurate,  since  the  observed  effects  are  due  to  all  the  radioactive 
substances  present  emitting  y-rays.  To  this  is  probably  due  the 
discrepancy  between  the  results  obtained  by  Eve  (loc.  cit.)  and 
those  given  by  Eve  and  Mcintosh  (Abstr.,  1907,   ii,  729). 

T.  H.  P. 

Product  and  Rays  of  Uranium- X  Frederick  Soddy  (Mature, 
1909,  79,  366—367;  Le  Radium,  1909,  6,  53).— The  difference 
between  the  atomic  weights  indicates  the  expulsion  of  three  a-particles 
in  the  change  of  uranium  into  radium,  of  which  only  two  are  known. 
Uranium- A'  preparations,  after  the  decay  of  the  /3-activity,  were 
found  to  possess  a  feeble  residual  a-radioactivity,  which  remains 
constant  over  a  term  of  years.  The  constancy  is  attained  before  the 
/3-radiation  has  decayed,  so  that  if  the  a-i*ay  substance  is  a  true 
product  of  uranium-X,  it  must  be  the  direct  product.  Some  of  the 
/8-rays  of  uranium-X  are  very  difficult  to  deviate  by  a  magnetic 
field,  and  possess  values  for  Hp  as  high  as  6500,  whilst  with  radium 
some  rays  with  values  as  high  as  9000  to  11,000  are  present. 
The  velocity  of  these  rays  must  be  more  than  99%  of  that  of  light, 
and  their  mass  from    four   to    six   times   the  normal   mass.      These 
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facts  have  prevented  so  far  the  attempt  to  detect  the  growth  of 
the  feeble  a-radiation  during  the  decay  of  the  )8-radiation,  to  be 
expected  if  the  a-ray  substance  is  a  product  of  uranium- JT. 

F.  S. 

Rays  of  Uranium-X  Fredebick  Soddy  {Nature,  1909,  80, 
37 — 38.  Compare  preceding  abstract). — A  second  series  of  experi- 
ments has  indicated  the  growth  of  the  feeble  a-radiation  before 
referred  to  during  the  decay  of  the  y8-radiation  of  uranium-X. 
Fifty  kilos,  of  uranyl  nitrate  were  employed.  The  uranium-X 
immediately  after  preparation,  when  examined  in  a  magnetic  field 
such  that  no  )8-rays  with  value  for  Hp  below  8640  could  enter  the 
electroscope,  gave  no  a-rays.  The  leak  in  the  electroscope  was 
due,  one-fourth  to  y-rays,  and  three-fourths  to  still  undeviated 
^-rays.  In  a  few  hours  a  feeble  a-radiation  made  its  appearance,  and 
grew  to  a  maximum  in  2*5  days.  It  has  since  remained  constant. 
The  results  are  not  yet  capable  of  a  complete  interpretation,  but 
indicate  the  existence  of  a  new  substance,  presumably  in  the 
uranium-radium  series,  with  a  period  of  the  order  of  one  day,  the 
product  of  which  gives  a-rays  and  has  a  very  long  period  of  life. 

F.  S. 

y-Rays  of  Uranium.  Frederick  Soddy  and  Alexander  S. 
EussELL  {Physikal.  Zeitsch.,  1909,  10,  249 — 251). — The  authors  have 
separated  uranium-X  from  fifty  kilograms  of  uranyl  nitrate,  and 
examined  the  y-rays  which  it  emits.  The  whole  of  the  y-radiation 
of  uranium  is  emitted  by  uranium-X.  The  activity  of  this,  as 
measured  by  the  y-rays,  falls  to  half  value  in  twenty-two  days,  which 
is  identical  with  the  half-decay  period  obtained  by  examination  of 
the  /?-rays. 

The  absorption  of  the  y-rays  by  different  substances  was  examined. 
The  absorption  in  lead  for  thicknesses  ranging  from  1  to  5  cm.  takes 
place  according  to  an  exponential  equation,  the  value  of  the 
absorption-coefficient  (A.)  being  0'62.  In  general,  the  value  of  X/d 
is  equal  to  0'055,  whereas  the  corresponding  ratio  for  the  y-rays  of 
radium  is  0"021.  This  means  that  the  y-rays  of  uranium  are 
absorbed  about  two  and  a-half  times  as  quickly  as  those  of  radium. 
Although  0*055  is  the  mean  value  "of  X/d,  the  separate  .values  vary 
from  0'045  (iron)  to  0*068  (paraffin),  and  the  exactness  of  the  density 
law  is  questioned. 

For  greater  thicknesses  of  absorbing  material  than  correspond  with 
5  cm.  of  lead,  the  value  of  the  absorption-coefficient  diminishes,  and 
there  is  some  evidence  of  the  existence  of  rays  which  are  still  more 
penetrating  than  the  y-rays.  H.  M.  D. 

Conduction  of  Electricity  in  Electro-negative  Vapours  and 
A^-Ra-jB.  Otto  Reichenheim  {Ber.  Deut.  physikal.  Ges.,  1909,  11, 
168 — 178). — Experiments  on  the  discharge  of  electricity  through 
exhausted  tubes  containing  halogens  and  other  metalloidal  elements 
are  described.  The  abnormally  large  fall  of  potential  at  the  anode 
which  characterises  the  discharge  through  such  tubes  is  supposed  to 


GENERAL   AND   PHYSICAL  CHEMISTRY.  461 

bo  due  to  the  facility  with  which  electrons  are  absorbed  by  the 
electro-negative  vapours.  In  support  of  this  view  it  is  found  that  the 
potential  drop  at  the  anode  is  greatly  diminished  when  electrons  are 
generated  in  the  discharge  tube  by  means  of  a  Wehnelt  cathode. 

When  discharge  takes  place  through  a  tube  containing  phosphorus 
vapour,  the  degree  of  exhaustion  gradually  increases,  and  this  is  found 
to  be  due  to  the  deposition  of  the  vapour  in  the  form  of  red  phosphorus 
on  the  walls  of  the  tube.  An  experiment  is  described  which  indicates 
that  the  phosphorus  vapour  is  negatively  charged.  The  discharge 
through  iodine  vapour  also  leads  to  a  gradual  exhaustion  of  the  tube ; 
the  degree  of  exhaustion  diminishes  if  the  tube  is  left  for  some  hours. 
An  explanation  of  this  phenomenon  has  not  been  obtained. 

A  new  type  of  radiation  (yl^-rays)  emitted  by  the  anode  is  described. 
These  are  similar  to  the  A'j-rays  which  Goldhtein  has  found  to  be  given 
off  from  the  cathode.  The  yl^-rays  are  positively  charged,  and  it  is 
supposed  that  the  rays  are  formed  from  negatively  charged  gaseous 
ions  by  the  loss  of  two  electrons.  H.  M.  D. 

Electrical  Conduotivitiee  of  very  Dilate  Solutions  in  An- 
hydrous Sulphur  Dioxide.  Paul  Dutoit  and  Ernst  Gyr  {J.  Chim. 
rhys.,  1909,  7,  189— 203).— Walden  and  Centnerszwer  (Abstr.,  1902, 
ii,  245)  have  found  that  the  laws  which  hold  for  the  conductivity  of 
aqueous  solutions  are  not  applicable  to  solutions  in  liquid  sulphur 
dioxide.  Tho  majority  of  organic  solvents  were  formerly  considered 
to  behave  similarly  to  sulphur  dioxide,  but  Dutoit  and  his  co-workers 
have  shown  that  with  very  dilute  solutions  the  same  laws  hold  as  for 
aqueous  solutions,  the  only  difference  being  in  the  dissociating  power 
of  the  solvents.  The  authors  have  consequently  further  investigated 
the  behaviour  of  liquid  sulphur  dioxide  as  a  solvent. 

A  special  apparatus  was  devised  in  which  the  solutions  could  be 
made  and  diluted  to  any  strength  without  once  coming  into  direct 
contact  with  the  external  atmosphere,  all  traces  of  moLsture  being 
rigorously  excluded.  The  first  experiments  were  made  in  red  light  in 
order  to  prevent  any  photochemical  action  which  would  result  in  the 
formation  of  sulphur  trioxide,  but  it  was  found  [that  white  light  had 
no  effect  on  perfectly  anhydrous  sulphur  dioxide.  Moreover,  under 
the  same  conditions,  oxygen  has  no  oxidising  effect,  even  in  the 
presence  of  the  platinum  electrodes.  The  specific  conductivity  of 
anhydrous  sulphur  dioxide  at  -15°  was  found  to  be  0*85  xlO~', 
which  is  the  lowest  value  the  authors  have  obtained  for  any  solvent. 
The  electrolytes  used  were  tetramethylammonium  iodide  and  bromide, 
and  the  iodides  and  bromides  of  ammonium,  potassium,  and  rubidium  ; 
the  dilutions  varied  from  125  to  64,000  litres.  The  results  show  that 
the  molecular  conductivity  tends  towards  a  maximum  as  the  dilution 
increases,  although  this  maximum  is  not  attained  at  64,000  litres. 
Graphic  extrapolation  and  calculation  by  Ostwald's  formula  gave 
approximately  the  same  niambers  for  the  conductivity  at  infinite 
dilution  ;  these  numbers  conform  to  Kohlrausch's  law  of  the  inde- 
pendent migration  velocities  of  the  ions.  In  the  stronger  solutions 
the  salts  of  tetramethylammonium  are  much  more  strongly  dissociated 
than    those   of   the  alkali  metals,   and   the  iodides   more   than    the 
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bromides.     For  dilutions  of  8000  litres,  Ostwald's  dilution  law  holds 
approximately,  the  salts  of  rubidium  giving  the  worst  results. 

T.  S.  P. 

Temperature-coefflcient  of  the  Electrical  Conductivity  of 
Certain  Acids  and  Bases  in  Aqueous  Solution.  A.  Wobmann 
(Ann.  Physik,  1909,  [iv],  29,  194—200,  623— 624).— The  author  has 
measured  the  conductivity  of  \N,  ^N,  ^N,  ^N,  and  xV^  solutions  of 
hydrochloric  and  nitric  acids  and  of  potassium  and  sodium  hydroxides 
at  0°,  18°,  and  32°.  From  the  data,  the  values  of  the  constants  c  and 
c'  in  the  equation  Kt  =  Ko{\  +ct-\-  c't'^)  are  calculated  and  compared  with 
the  coefficients  given  by  other  observers.  H.  M.  D. 

Behaviour  of  Ethyl  Ether  on  the  Passage  of  an  Electrical 
Current.  Johannes  Schroder  (^w»j.  Physik,  1909,  [iv],  29,  125 — 152). 
— The  electrical  conductivity  of  ethyl  ether  has  been  examined  in  detail 
with  the  object  of  throwing  light  on  certain  discrepancies  which  are 
exhibited  by  other  feebly  conducting  liquids.  The  observed  conduc- 
tivity depends  very  largely  on  the  previous  treatment  of  the  platinum 
electrodes.  If  the  electrodes  are  charged  with  gases,  the  current 
increases  with  the  applied  E.M.F.  more  rapidly  than  corresponds  with 
Ohm's  law.  The  application  of  higher  potential  differences  appears  to 
favour  the  liberation  of  substances  from  the  electrodes,  which  give  rise 
to  ions  in  the  ethyl  ether.  With  electrodes  which  have  been  heated 
to  redness  to  remove  volatile  impurities,  this  effect  .is  not  observed, 
but  the  existence  of  a  saturation  current  is  indicated.  When  the 
current  is  passed  in  the  same  direction  through  the  ethyl  ether  for  a 
considerable  time,  the  conductivity  diminishes  and  approximates 
asymptotically  to  a  lower  limiting  value.  H.  M.  D. 

Oxidation  Potentials  in  Non-aqueous  Solvents.  Richard 
Abegg  and  J.  Neustadt  {Zeitsch.  Elektrochem.,  1909,  15,  264 — 266). 
— Nernst  believes  that  oxidising  and  reducing  agents  react  with  the 
solvent-water,  forming  oxygen  and  hydrogen,  which  change  the  electrodes 
into  gas  electrodes  of  definite  potential.  The  authors  test  this  view  by 
measuring  the  potentials  of  a  platinum  electrode  in  solutions  of 
cuprous  and  cupric  chlorides,  and  of  ferrous  and  ferric  chlorides,  in 
pure  dry  pyridine ;  the  potentials  are  measured  against  a  silver 
electrode  in  a  solution  of  silver  nitrate  in  pyridine.  The  results 
show  that  the  potentials  in  the  pyridine  solutions  are  nearly  the  same 
as  those  in  aqueous  solutions,  from  which  the  authors  draw  the  con- 
clusion that  the  potential  of  the  electrode  is  due  to  the  exchange 
of  charges  between  the  ions  of  different  valency  at  its  surface,  the 
intervention  of  water  being  unessential.  T.  E. 

Electrolytic  Potentials  of  Silver  and  Thallium.  Francis  J. 
Brislee  {Trans.  Faraday  Soc,  1909,  4,  159 — 165). — The  potential  of 
silver  electrodes,  freshly-silvered  and  measured  against  a  iV^/ 10  calomel 
electrode,  has  the  value  -f  I  '076  volt  in  silver  nitrate  and  -f  1  -074  volts  in 
silver  acetate  solutions,  the  ionic  concentration  being  calculated  from 
the  conductivity  of  the  electrolyte.     Thallium  inthallous  nitrate  gives 
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-  0042  volt,  nnd  in  thallous  chloride,  -  0042  volt.  The  values  in 
thallous  hydroxide  increase  with  the  dilution  of  the  electrolyte,  bo  an 
indirect  method  has  been  used,  a  thallium  electrode  in  thallous  nitrate 
being  used  for  comparison,  and  the  liquid  potential  difference  being 
calculated  by  Planck's  formula.    This  gives  - 0044  volt.     C.  H.  D. 

Part  Played  by  Contact  Electrification  in  the  Permeability 
of  Membranes  to  Electrolytes.  Pierre  Girard  {Compt.  rerul., 
1909,  148,  1047— lOno).— It  was  shown  (Abstr.,  1908,  ii,  456)  that  a 
membrane  interposed  in  a  liquid  concentration  couple  lowers  the 
voltage  if  tlie  liquid  in  question  is  acidic  or  baiiic,  but  not  if  neutral. 
The  membrane  is  considered  as  a  bundle  of  capillary  tubes,  at  the 
surfaces  of  which  contact  electrification  takes  place  in  the  manner 
suggested  by  Perrin  (Abstr.,  1908,  ii,  754).  A  difference  of  osmotic 
pressure  on  the  two  sides  will  establish  a  flow  through  the  membrane, 
leaving  an  excess  of  positive  and  negative  charges  on  either  side. 
This  is  the  same  as  a  filtration  E.M.F.,  so  that  its  value  can  be 
calculated  with  the  aid  of  Helmholtz's  theory.  The  agreement  between 
calculated  and  experimental  values  is  not  very  striking,  however. 

Acids  and  bases  which  diffuse  in  water  more  rapidly  than  neutral 
salts  traverse  a  membrane  more  slowly,  since,  it  is  supposed,  they 
electrify  the  membrane  by  contact.  If  a  salt  solution  diffusing  through 
a  membrane  into  water  is  rendered  slightly  acidic  or  alkaline,  the 
membrane  becomes  polarised,  and  diffusion  is  promoted  or  hindered, 
according  to  the  direction  of  the  E.M.F.  set  up.  Thus  the  amount  of 
magnesium  chloride  passing  in  thirty  minutes  from  a  normal  solution 
into  water  across  a  film  of  gelatin  was  found  to  be  0'0012  gram  ;  if  the 
solution  was  acidified  with  a  little  N/\00  HCl,  only  0-00035  gram  passed, 
but  iti  presence  of  a  trace  of  soda  the  amount  passing  was  almost 
0*0024  gram.  This  effect  might  he  reversed  in  the  case  of  another 
salt,  hence  a  membrane  electrified  by  contact  might  exhibit  selective 
permeability  to  salts.  The  protoplasmic  interior  of  a  living  cell  is 
never  neutral,  and  polarisation  must  be  set  up  at  the  membrane 
constituting  the  cell  wall.  The  author  claims  that  it  may  legitimately 
be  supposed  that  this  polarisation  is  the  origin  of  selective  permeability 
in  living  membranes.  R.  J.  C. 

Oxide  Theory  of  the  Oxygen  Electrode.  III.  Richard 
LouKNz  and  E.  Laubeh  {Zeitsch.  FAehlrochem.,  1909,  15,  206—212. 
Compare  this  vol.,  ii,  15,  371). — The  arrests  in  the  discharge  curve  of 
a  polarised  cadmium  anode  in  normal  potassium  hydroxide  are  at 
.about  1-7,  11,  0-64,  0-35,  017,  0-07,  and  003  volt. 

lutheexperiments  withplatinum,  thecathode  was  a  platinised  platinum 
sheet  kept  in  a  current  of  hydrogen  ;  the  electrolyte  was  sulphuric  acid 
of  maximum  conductivity.  The  anode  was  comparatively  easily  formed. 
A  platinised  anode  gives  discharge  curves  with  indistinct  rounded 
arrests,  whilst  a  smooth  anode  gives  curves  with  sharp  arrests.  If 
the  cathode  is  too  small,  the  discharge  curves  are  parallel  to  each 
other,  their  relative  height  depending  on  the  time  and  strength  of 
current  used  in  charging.  By  using  suitable  current  densities  in 
charging,  certain  arrests  can  be  developed  and  others  suppressed.     The 
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arrests  observed  are  at  1-95,  1-65,  1-3,  1-05,  0-97?,  0'94,  0-74,  064, 
0-57,  0-43,  0-27,  0-12,  0-05,  and  0-008  volt.  Many  of  these  can  be 
identified  with  the  potentials  of  known  oxides  or  hydroxides  of  platinum. 

T.  E. 

Action  of  Continuous  Current  on  Symmetrical  Chains 
of  Aqueous  Solutions  of  Electrolytes  ■which  have  no  Common 
Ion.  M.  Chanoz  {GompVrend.,  1909,  148,  986—988.  Compare  this 
vol.,  ii,  292). — The  potential  differences  set  up  at  the  liquid  interfaces 
when  a  current  is  passed  through  a  series  of  solutions  of  electrolytes, 
MR  I  M'R'  I  MR,  are  due,  not  only  to  local  differences  in  concentration 
of  M'R',  but  also  to  the  formation  of  new  salts  MR'  and  M'R  at  the 
respective  surfaces.  The  potential  differences  are  not  necessarily  of 
opposite  sign,  as  would  be  the  case  if  concentration  alone  were  con- 
cerned, for  the  effect  of  the  new  salts  produced  may  be  the  main 
factor,  and  the  potential  differences  may  even  change  in  sign  with 
prolonged  passage  of  the  current. 

By  employing  coloured  salts,  such  as  cupric  sulphate  or  potassium 
permanganate,  the  changes  in  concentration  induced  by  a  current  may 
be  observed.  The  i  formation  of  the  new  salts  MR'  and  M'R  may 
also  be  observed  if  these  are  insoluble  substances,  such  as  AgCl  or 
Cu(0H)2.  R.  J.  0. 

Electrolysis  of  Acids  and  Bases.  TJmberto  Cialdea  {Wnovo 
Cim.,  1909,  [v],  17,  66 — 68). — The  increase  of  concentration  of  dilute 
sulphuric  acid  at  the  anode  and  the  diminution  at  the  cathode  after  a 
current  has  been  passed  can  be  readily  shown  by  means  of  the  following 
apparatus.  Two  platinum  wires,  passing  nearly  to  the  bottom  of  the 
two  limbs  of  a  U  -tube  containing  the  acid,  are  connected  through  a 
galvanometer,  sensitive  to  O'OOl  ampere,  to  a  continuous  current 
generator  having  P.D.  50 — 100  volts.  When  the  circuit  is  closed, 
the  current  remains  constant  for  some  time,  but  later  falls  gradually 
to  zero.  It  will  now  be  found  that  the  cathode  liquid  does  not  give 
an  acid  reaction.  Addition  of  a  drop  of  acid  to  the  anode  limb  of  the 
U-tube  now  causes  no  change,  but,  if  added  to  the  cathode  limb,  the 
current  will  speedily  begin  to  pass  again.  Similar  results  are  obtained 
with  sodium  or  potassium  hydroxide  solution,  the  anode  liquid  becoming 
free  from  the  base.  Complete  separation  of  the  anodic  from  the 
cathodic  liquid  may  be  effected  by  placing  one  of  the  electrodes  in  a 
tube  closed  at  the  bottom  by  means  of  a  porous  diaphragm,  the  tube 
being  filled  with  the  solution  and  immersed  in  a  beaker  filled  with  the 
same  solution,  into  which  the  other  electrode  dips.  When  the  current 
drops  to  zero,  the  tube  is  removed.  T.  H.  P. 

Apparatus  to  Demonstrate  the  Different  Velocities  of  Dis- 
placement of  Electrolytic  Ions.  Umberto  Cialdea  {Nuovo  Gim., 
1909,  [v],  17,  69 — 70). — This  apparatus  resembles  that  devised  by 
Loeb  and  Nernst  for  the  determination  of  Hittorf 's  transport  numbers, 
but  has  no  tap  in  either  of  the  side-tubes.  A  solution  of,  for  example, 
zinc  chloride  is  electrolysed  so  that  the  Zn-ions  arriving  at  the  cathode 
find  there  chlorine  with  which  to  re-form  zinc  chloride,  whilst  the  Cl- 
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ions  similarly  find  zinc  at  the  anode.  This  is  effected  by  using  a 
spiral  of  zinc  wire  as  anode  and  a  spiral  of  silver  wire  coated  with 
fu.sod  silver  chloride  as  cathode.  As  the  velocities  of  the  zinc  and 
chlorine  ions  differ  considerably,  about  ten  to  twenty  minutes  after 
closing  the  circuit  a  concentration  cell  is  formed,  as  may  be  seen  by 
connecting  two  auxiliary  electrodes  (of  platinum  wire,  the  end  of  which 
is  covered  with  a  thin  layer  of  zinc  or  of  zinc  amalgam),  one  in  each 
limb,  tlirough  a  galvanometer  or  electrometer  sensitive  to  0001  volt. 
From  tlie  sense  of  the  E.M.F.,  it  is  seen  that  the  greater  concentration 
of  zinc  chloride  is  at  the  anode.  Diffusion  in  the  electrolyte  may  be 
avoided  by  suspending  the  apparatus  in  a  thermostat,  and  by  using 
very  small  currents  of  10 — 50  milliamperes.  T.  VL  P. 

Electrical  Change  of  Colloidal  Silver.  William  C.  McC.  Lewis 
{Zeitsch.  C/ievi.  J, id.  Kdloide,  1909,  4,  209— 211).— The  author  doubts 
the  validity  of  Burton's  method  (Abstr.,  1906,  ii,  841)  of  deducing  the 
charge  on  the  particles  of  colloidal  metals.  Whereas  Burton  assumed 
that  the  whole  of  the  added  electrolyte  takes  part  directly  in  the 
neutralisation  of  the  charge  on  the  colloidal  particles,  the  author 
considers  that  an  equilibrium  condition  is  set  up  which  is  determined 
by  the  concentration  of  the  adsorbed  ions  and  of  the  ions  in  the 
aqueous  solution.  H.  M.  D. 

Specific  Heats  of  Air  and  Carbon  Dioxide  at  Atmospheric 
Pressure  by  the  Continuous  Electriceil  Method  at  20  and 
100".  W.  F.  G.  SwANN  {Proc.  Roy.  Soc.,  1909,  82,  A,  147—149).— 
A  steady  stream  of  the  gas  was  passed  through  a  jacketed  tube,  in 
which  it  was  heated  by  a  current  of  electricity  passing  through  a 
platinum  coil,  the  rise  in  temperature  being  measured  by  means  of 
two  platinum  resistance  thermometers  used  differentially.  By  means 
of  a  second  experiment,  in  which  the  rate  of  flow  of  the  gas  was  about 
half  that  in  the  first  experiment,  and  in  which  the  current  was 
adjusted  so  that  the  rise  in  temperature  was  the  same  as  before,  the 
loss  of  heat  due  to  radiation  and  other  causes  could  be  eliminated. 

The  specific  heat  of  air  was  found  to  be  0-24173  at  20^  and  0'24301 
at  100",  and  that  of  carbon  dioxide,  0-20202  at  20°  and  0-22121  at  100°. 
The  separate  determinations  agreed  in  each  case  to  about  1  -5  parts  in 
1000,  and  it  is  estimated  that  the  mean  results  are  probably  correct 
to  1  part  in  1000.  H.  M.  D. 

Specific  Heats  of  Non-metals  :  Sulphur.     W.  A.  Kubbatoff 

{J.  Kuss.  Fhijs.  Chem.  Soc.,  1909,  41,  311— 312).— The  author  has 
re-determined  the  specific  heat  of  rhombic  sulphur  by  means  of  the 
bomb-calorimeter,  pieces  of  sulphur  1-5 — 2  mm.  in  diameter  being 
employed  in  order  to  avoid  a  too  retarded  transference  of  heat  to  the 
calorimeter ;  the  highest  temperature  employed  was  below  that  at 
which  rhombic  sulphur  changes  into  the  monoclinic  form.  The  mean 
specitic  heat  between  23°  and  92°  was  found  to  be  0-1759,  the  greatest 
variation  from  this  value  being  5%.  This  low  degree  of  accuracy  is 
caused  by  the  necessity  of  (1)  using  a  short  range  of  temperature,  and 
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(2)  placing  the  sulphur  in  water  which  has  a  high  specific  heat,  every 
other  substance  dissolving  sulphur  to  some  extent. 

There  is  no  doubt  but  that  the  atomic  heats  of  sulphur  and 
phosphorus  {ibid.,  1907,  39,  1181)  at  corresponding  temperatures  are 
lower  than  those  of  the  metals,  and  the  conclusion  is  drawn  that  the 
molecules  of  these  two  non-metals  in  the  crystalline  state  are  more 
complex  than  those  of  metals.  T.  H.  P. 

Slowness  of  the  Spontaneous  Transformation  of  the 
Unstable  Variety  of  Certain  Dimorphous  Substances  at 
Low  Temperatures.  Desire  Gernez  {Compt.  rend.,  1909,  148, 
1015 — 1019  *). — Both  dimorphous  forms  of  sulphur  (transition  point, 
97*6°)  can  exist  in  the  metastable  state.  Orthorhombic  sulphur  may 
be  heated  above  97'6°,  and  monoclinic  sulphur,  if  cooled  to  a  point 
much  below  this,  persists  for^a  very  long  time.  The  same  peculiarity 
is  particularly  noticeable  in  mercuric  iodide  and  thallous  iodide. 

Mei'curic  iodide  sublimed  in  a  vacuum  on  to  a  water-cooled  tube 
always  appears  in  the  yellow  form,  although  the  red  variety  is  stable 
at  the  temperature  employed.  The  yellow  sublimate  alters  but  very 
slowly,  each  red  crystal  serving  as  a  nucleus  for  the  propagation  of 
the  change.  The  stability  of  the  yellow  form  depends  largely  on  the 
care  exercised  in  excluding  red  particles  from  the  sublimate.  Even 
after  ten  years,  isolated  patches  of  yellow  crystals  could  be  seen. 
Thallous  iodide  (transition  point,  168°)  exhibits  the  same  property,  the 
unstable  red  variety  having  persisted  at  the  ordinary  temperature  for 
nine  years. 

Yellow  mercuric  iodide,  obtained  by  rapid  evaporation  of  its  solutions, 
may  be  kept  unchanged  for  a  very  long  time  if  dust  is  excluded. 

R.  J.  C. 

Freezing-point  and  Boiling-point  Curves  in  a  Binary- 
System.  W.  P.  A.  JoNKER  {Zeitsch.  inhysikal.  Ghem.,  1909,  66, 
300 — 306). — Bakhius  E-oozeboom  (Heterogene  Gleichgewichte  II,  328) 
has  deduced  the  changes  occurring  in  the  freezing-point  and  boiling- 
point  curves  of  a  binary  system  when  one  or  both  components  is 
volatile.  The  author  has  obtained  the  same  results  by  a  simple 
graphic  method,  depending  on  the  relative  displacement  of  the  chief 
points  on  the  diagram.  G.  S. 

Determination  of  the  Density  of  Small  Quantities  of 
Liquids.  H.  von  Wartenberg  {Ber.,  1909,42,  1126— 1131).— The 
density  of  a  liquid,  of  which  only  a  small  quantity  is  available,  can  be 
determined  by  sucking  the  liquid  into  a  minute  pipette,  of  a  few 
tenths  cm.  capacity,  which  is  suspended  horizontally  from  the  arm 
of  Nernst's  micro-balance  (Abstr.,  1903,  ii,  571),  by  which  the  weight 
is  ascertained.  C.  S. 

Physico-chemical  Constants  of  Some  Gases.  Philippe  A. 
GuYE  {Bull.  Soc.  chim.,  1909,  [iv],  5,  339— 340).— A  brief  summary 
of  the  values  obtained  by  the  author  and  his  colleagues  for  the  densities, 
critical  constants,  and  coefficients  of  compressibility  of  certain  gases 

*  AU^Ann.  Chim.  Phys.,  1909,  [viii],  17,  290—296. 
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Weight  of  a  litre  of  gaa  under  reduced 

preuwre  at  0°. 

Gas. 

Pressure.        Density. 

Gaa. 

Pressure. 

SO,... 

570  0  mm.        21789 

OM..^... 

501*37  mm. 

518-2     „          1-9802 

879-40     „ 

3800     „          1-4456 

MoCl  ... 

647-40    „ 

311-3     „          1-1820 

341-45     „ 

compare  Abstr.,  1904,  ii,  612,  812  ;  1905,  ii,  506;  1906,  ii,  20;  1907, 
ii,  80 ;  1908,  ii,  372,  940) ;  the  followiag  constants  have  not  been 
recorded  previously  : 


Density. 
1  -8790 
1-0391 
1  6495 
10228 


Critical  CoimlajUs. 

Critical  Critical 

Gas.  temperature.                             pressure. 

NH, +132-3"  109-6  stmos. 

SO.J    167-2  78-0     „ 

HCl  61-8  88-6      „ 

PHa  51-3  64-5      ,, 

OMe, 1-27-1  530      „ 

MeCl 143-2  6585    „ 

Coefficients  qf  CompreetibUUy  at  0°. 

Coefficient  of  compressibility  measured  directly  under 

Gas.  40—80  cm.  Hg.  '20—40  cm.  Ug.  0—1  atmos. 

H,    -00000069  —  -0-00052 

He   -0-0000079  —  -0-00060 

Oj    +0-0000127  —  +0-00097 

NO +00000154  —  +000117 

NHg    +00002008  +0-0001997  +001521 

SO, +00003137  +0-0003105  +0  02379 

The  following  coefficients  of  compressibility  calculated  from  densities 
under  7—1  atmos. :  SOj,  +002381;  OMe„,  +002656;  MeCl.  +002215. 

M.  A.  W. 


Cohesive  and  Electrioal  Forces.  Contact  Electricity. 
IsiDOK  Traube  {Ber.,  1909,  42,  1594 — 1602). — In  continuation  of  the 
relations  shown  to  hold  between  the  internal  pressure  of  the  metals, 
deduced  from  a  modified  van  der  Waals'  equation,  and  their  physical 
properties,  it  is  now  shown  that  the  order  of  the  coefficients  of  tliermal 
expansion,  3/8,  and  of  the  heats  of  volatilisation,  a/v,  which  are 
inversely  proportional  to  them,  is  approximately  pai-allel  with  the 
electrical  potential  series.  There  is,  however,  an  exact  correspondence 
between  the  latter  and  the  order  of  the  magnitude,  a/v^.  Since 
a/v  =  the  surface  energy  yv"'^,  ajv'-^  =  yv,  that  is,  a  magnitude  which 
may  be  regarded  as  the  attraction  which  a  sq,  cm.  of  surface 
experiences  from  the  inner  side.  The  potential  difference  of  two 
metals  in  contact  is  then  proportional  to  their  difference  of  surface 
tension.  This  is  confirmed  by  the  effect  of  small  quantities  of 
impurities  on  the  metals,  internal  pressure  and  electrolytic  potential 
being  similarly  afiected.  The  effect  of  mechanical  hardening  on 
potential  is  also  in  accordance  with  this  relation.  The  effect  of  the 
surface-tension  of  the  electrolyte  is  also  discussed. 
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The  behaviour  of  an  electrode  is  determined  by  the  equality  or 
inequality  of  ajv  and  Q,  the  heat  of  formation.  If  a/v>Q,  as  for 
the  noble  metals,  there  is  no  positive  solution  pressure,  and  the  metal 
tends  to  fall  out  from  solution.     With  most  metals,  alv<Q. 

C.  H.  D. 

Dissociation  of  Water  Vapour.  Alfred  Holt,  jun.  (Phil. 
Mag.,  1909,  [vi],  17,  715 — 723). — The  discrepancy  between  the  values 
obtained  for  the  degree  of  dissociation  of  water  vapour  at  temperatures 
above  1300°  by  the  author  (Abstr.,  1907,  ii,  450)  and  those  obtained 
by  Nernst  and  Wartenberg  (Abstr.,  1906,  ii,  729)  and  by  Langmuir 
[ibid.,  ii,  848)  has  been  traced  to  the  fact  that  the  estimated  tempera- 
tures used  in  the  author's  experiments  were  much  higher  than  the 
true  temperatures.  When  the  corrected  temperature  values  are 
used,  the  author's  data  agree  satisfactorily  with  those  of  the  other 
experimenters. 

New  measurements  are  recorded  with  a  somewhat  improved  form 
of  apparatus  for  temperatures  ranging  from  1233°  to  1637°.  From 
these  data,  the  value  of  the  equilibrium  constant  K  in  the  thermo- 
dynamic equation  of  Nernst  and  Wartenberg  is  found  to  be  3*806. 
When  the  data  of  other  investigators  are  taken  into  consideration,  the 
most  probable  mean  value  obtained  for  the  constant  is  3*80. 

H.  M.  D. 

The  Dissociation  of  Sulphuric  Acid  and  of  Nitrogen 
Dioxide.  Max  Bodenstein  and  Massac  Katayama  (Zeitsch. 
Mektrochem.,  1909,  15,  244— 249).— Sulphuric  acid  (85  to  100% 
of  HgSO^)  or  nitrogen  peroxide  are  weighed  into  a  vacuous  quartz- 
glass  bulb  to  which  a  quartz-glass  manometer,  constructed  on  the 
principle  of  the  Bourdon  gauge,  is  sealed.  The  whole  is  heated  in  an 
electric  furnace,  and  the  degree  of  dissociation  calculated  from  the 
pressure.  The  quartz  glass  manometer  begins  to  undergo  permanent 
deformation  at  temperatures  above  600°,  but  if  it  is  enclosed  in  a 
vessel  in  which  the  pressure  is  kept  equal  to  that  in  the  inside  of  the 
spiral,  so  that  the  pointer  remains  at  the  zero  of  the  scale,  it  may  be 
used  for  temperatures  above  700°.  The  values  of  the  dissociation 
constants  for  sulphuric  acid,  logK  =  log[S03][H20]/[H2S04],  are 
calculated  by  means  of  Nernst's  thermodynamic  theorem.  The 
simplified  form  gives  log^=  -  Q/4-5712'+0-75  log^i- 4-086  (concen- 
trations taken  in  gram-molecules  per  litre).  The  temperature  of 
half  dissociation  at  atmospheric  pressure  calculated  from  this  equation 
is  599°  absolute,  whilst  the  experiments  give  623°  ;  by  adding  cT  to 
the  equation  to  allow  for  the  difference  of  specific  heat  of  the  substance 
formed  and  destroyed  in  the  change,  the  equation  becomes 

logfi'=  -22850/4-571^-1- 0-75  logT- 0-00057^'-!- 4-086, 
and  this  reproduces  the  experimental  results  very  exactly. 

The  dissociation  constants  for  nitrogen  dioxide  between  200°  and 
700°,  log^=log[NO]2[02]/[N02P,  are  represented  very  well  indeed 
by  the  simple  expression  logA:=  -  (2/4-5712'+ 0-75 Z'-t-4'086,  where 
Q=  -}- 27,400  cals.,  which  is  the  value  found  by  direct  calorimetric 
experiments.  T.  E. 
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Adsorption  of  Sugars  by  Animal  OharooaL  Reginald  O. 
Herzog  and  J.  Adleb  {Zeitsch.  phytiol.  Cham.,  1909,  60,  79—84. 
Compare  liona  and  Michaelis  (this  vol.,  ii,  384). — The  adsorption  of 
dextrose  by  animal  charcoal  has  reached  its  maximum  at  the  end 
of  thirty  minutes,  and  in  the  presence  of  air  is  not  accompanied 
by  any  appreciable  oxidation. 

Experiments  made  with  different  sugars,  and  using  100  co.  of 
solutions  of  varying  concentrations  and  5  grams  of  charcoal,  show 
that  C  =  K}i>\  where  C  represents  the  sugar  adsorbed  by  the  charcoal, 
B  the  amount  left  in  solution,  and  K  and  n  are  constants  which 
vary  with  the  different  sugars : 

i».  K. 

Dextrose  0474  07M 

LnvuloM 0539  0*838 

Galactose 0-094  1016 

Sucroee 0127  0106 

Maltose    0133  1142 

Milksagar  0  135  1*138 

Experiments  were  also  made  by  varying  the  amount  of  charcoal. 

J.  J.  S. 

Adsorption  with  Specicd  Reference  to  the  Ascent  of  Salt 
Solutions  in  Filter  Paper.  Rudolf  Krulla  (Zeitach.  phytiktU. 
Chem.,  190U,  66,  307 — 348). — The  method  of  experiment  was  as 
follows  :  A  beaker  13  cm.  high  and  6  cm.  in  diameter  contained  50  c.a 
of  a  salt  solution,  and  was  covered  by  a  piece  of  paste  board  in  which 
were  thi-ee  slits,  each  1  cm.  long.  Through  these  slits  pass  strips  of 
iilter  paper  which  dip  in  the  solution,  and  the  height  to  which  the 
different  salts  rise  for  the  same  height  of  water  is  determined.  In 
order  to  investigate  the  distribution  of  the  salt  in  the  strips  of  paper, 
the  latter  are  removed  from  the  solution,  rapidly  dried,  dipped  in  the 
solution  of  a  substance  which  reacts  with  the  salt  (colour  reaction),  and 
again  rapidly  dried.  In  some  cases  investigations  were  made  with  the 
same  time  <3f  immersion,  instead  of  comparing  equal  heights  of  ascent 
of  water. 

On  the  basis  of  experiments,  chiefly  with  solutions  of  lead  nitrate 
and  of  copper  sulphate,  the  following  "comparative  formula  for 
adsorption  under  the  conditions  of  the  experiment  is  deduced : 
eahp  ti' /e'a'h'pl/ =  0  S35  p'/p  + 0-IQ7,  where  h  and  h'  represent  the 
respective  heights  of  the  salts,  II  and  //'  those  of  the  water  in  the  two 
cases,  p  and  p  the  percentage  strengths  of  the  solutions,  a  and  e  are 
expressions  for  the  relative  absorptive  powers  of  the  papers,  and  a  and 
a'  are  the  limiting;  values  for  the  adsorption  of  the  salts  at  zero  con- 
centration. For  the  same  paper  and  the  same  height  of  water  (the 
usual  experimental  conditions)  the  formula  becomes  simplified  in  an 
obvious  way. 

When  all  the  factors  but  one  are  known,  the  formula  can  be  used 
for  various  purposes,  for  example,  to  find  the  relative  degree  of 
adsorption  of  filter  paper  for  salts  (a  :  a'),  or  to  determine  the  strength 
of  a  solution  {p  when  a'  is  known).  The  values  of  a',  compared  with 
lead  nitrate  as  unity,  are  given  in  tabular  form  for  a  number  of  salts  j 
the  values  are  in  all  cases  less  than  unity. 
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Some  experiments  on  adsorption  from  mixed  salt  solutions  are 
described.  When  the  salts  have  a  common  ion,  the  degree  of  adsorption 
for  the  components  separately  is  smaller  than  when  the  salts  are 
present  alone  in  the  same  proportion,  but  if  the  ions  are  different  there 
is  no  reciprocal  influence.  Highly  ionised  salts  are  often  adsorbed  to 
a  much  smaller  extent  than  those  only  slightly  ionised.  In  explanation 
of  this  observation,  it  is  assumed  that  at  the  surface  of  contact  water- 
amorphous  substance  the  adsorbed  salt  is  completely  ionised,  and  the 
greater  the  concentration  of  the  dissociation  products  in  the  solution 
the  more  of  the  salt  is  adsorbed.  The  fact  that  solutions  of  neutral 
salts  often  become  acid  or  alkaline  in  the  presence  of  an  absorber  is 
due  to  the  different  afiinity  of  the  latter  for  the  two  ions. 

The  application  of  the  method  to  qualitative  and  quantitative 
analysis  is  briefly  considered.     A  bibliography  of  the  subject  is  given. 

G.  S. 

Capillary  Constants  and  Molecular  Weights.  Paul  Dutoit 
and  Pierre  Mojoiu  {J.  Chini.  Phys.,  1909,  7,  169— 188).— Although 
the  method  of  Eamsay  and  Shields  is  generally  considered  to  be  the 
best  for  determining  the  molecular  weight  of  a  liquid,  the  work  which 
has  been  carried  out  by  Guye  has  shown  that  the  temperature- 
coefiicient  {K)  of  the  molecular  surface  energy  often  possesses  values 
greater  than  2*12  ;  in  the  case  of  liquids  which  have  a  large  molecular 
volume  and  a  high  boiling  point,  K  may  even  attain  the  value  3.  If 
Ramsay  and  Shields'  method  is  considered  an  exact  one,  it  would  be 
necessary  to  make  the  improbable  assumption  that  such  liquids  are 
dissociated.  The  authors  put  forward  a  formula  connecting  the 
molecular  weight  {M),  vapour  pressure  (p),  and  specific  cohesion  (a^) 
which  may  be  used  to  determine  molecular  weights,  and  show  that  it 
gives  more  satisfactory  results  than  Hamsay  and  Shields'  formula. 

From  a  consideration  of  the  relations  between  the  latent  heat  of 
evaporation  (Z),  density,  thickness  of  the  superficial  layer,  and  specific 
cohesion  of  a  non-associated  liquid,  it  is  shown  that  'L  is  proportional 
to  a".  The  values  obtained  for  Lja^  at  the  boiling  point  under  a 
pressure  of  one  atmosphere  for  eleven  different  liquids*  are  found  to 
be  approximately  constant,  varying  only  from  001 73  to  0*0 188,  whereas 
for  the  same  liquids  the  values  of  MLIy{Mv)^  vary  from  00 163  to 
0'0205,  This  same  relation  may  be  deduced  by  a  combination  of  the 
rules  of  Trouton  (ML/T==  const.)  and  Kistiakowsky  (^Ma^jT  —  const.). 

The  empirical  relation  M=- ^^ — . ^^,    where  T  is  the   abso- 

lute  boiling  point  under  a  pressure  p,  is  found  to  give  remarkably  good 
results  for  pressures  up  to  1500  mm.  Using  the  results  for  T,  p,  and 
a^  obtained  by  other  observers,  the  molecular  weights  for  chlorobenzene, 
dimethylaniline,  ethylene  dibromide,  benzene,  carbon  tetrachloi-ide,  and 
quinoline  were  found  to  be  within  2%  of  the  theoretical. 

The  authors  then  describe  a  simple  apparatus  by  means  of  which  the 
values  of  p  and  a^  at  any  particular  temperature  up  to  200°  can  be 
readily  and  simultaneously  determined,  and  give  results  Avhich  they 
have  obtained  for  twenty-two  non-associated  liquids.  Liquids  such  as 
anisole,    dimethylaniline,    etc.,    which    are    dissociated   according   to 
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Kamuay  and  Shields,  gave  normal  results,  whilst,  on  the  other  hand, 
pyridine,  nitrobenzene,  aniline,  and  t^enzonitrile  were  found  to  be 
slightly  associated  at  the  ordinary  temperature,  whereas  according  to 
I^msay  and  Shields  they  are  normal,  or  else  slightly  dissociated. 
Experiments  on  the  associated  liquids,  water  and  ethyl  alcohol,  gave 
association  factors  which  lie  between  those  found  by  Ramsay  and 
Shields  and  ll^imsay  and  Kose-Innee. 

In  an  appendix  it  is  claimed  that  this  research  is  independent  of 
that  uf  Walden  (Abstr.,  1909,  ii,  119,  122),  and,  moreover,  that  it  is 
simpler  and  gives  better  results.  T.  S  P. 

Rate  of  Evolution  and  Absorption  of  Carbon  Dioxide  by 
Water.  Julius  Mever  {ZeitscJt.  Elektrochem.,  1909,  16,  249—252). 
— The  surface  of  a  gas  bubble  in  a  solution  is  bounded  by  a  liquid 
capillary  film,  in  which  the  concentration  of  the  dibsolved  substance  is 
ditTerout  from  that  in  the  main  bulk  of  the  solution.  It  is  quite 
analogous  to  the  liquid  film  which  adheres  to  the  surface  of  a  solid 
immersed  in  a  li(iuid.  Reactions  between  a  gas  and  a  liquid  may 
therefore  be  treated  in  the  same  way  as  reactions  between  solids  and 
liquids.  The  simple  case  of  a  series  of  air  bubbles  passing  through  an 
aqueous  solution  of  carbon  dioxide  gives  the  rate  of  loss  of  carbon 
dioxide :  dx/dt  =  k.{c -x),  an  expression  which  agrees  well  with  Knox's 
experiments  (Ann.  Phys.  C/iem.,  1889,  [ii],  54,  44).  A  similar  expres- 
sion applies  to  the  absorption  of  carbon  dioxide,  but  the  experimental 
results  do  not  agree  very  well  with  it.  T.  E. 

Method  of  Demonstrating  the  Phenomenon  of  Dialysis  in  a 
Very  Short  Time.  Umhehto  Uialdea  (Xuovo  Cim.,  1909,  [v], 
17,  71 — 72). — This  method  makes  use  of  a  dialyser  containing  distilled 
water  in  both  the  inner  and  outer  vessels,  into  each  of  which  dip  two 
electrodes,  consisting  of  glatjs  tubes  with  pieces  of  platinum  sealed  into 
the  ends  and  containing  a  little  mercury.  The  inner  and  outer 
liquids  are  ari-anged  in  two  different  circuits,  each  of  which  contains 
a  telephone,  and  both  of  which  are  served  by  the  same  induction  coil 
or  town  maius.  When  the  dialyser  contains  only  water,  the  telephones 
show  no  current,|and  the  same  is  the  case  when  a  colloid,  such  as  ferric 
hydroxide,  is  introduced  into  the  inner  vessel.  But  when  a  few  drops 
of  sivturated  sodium  or  lithium  chloride  solution  are  added,  the 
telephone  of  the  inner  vessel  circuit  sounds  immediately,  and  the  other 
in  a  few  minutes  time.  It  can  be  shown  subsequently  that  the 
sodium  or  lithium  chloride  has  diffused  into  the  outer  vessel,  but  that 
the  colloid  remains  in  the  inner  one.  T.  H.  P. 

Mathematical  Investigation  of  the  Relationships  Occurring 
in  the  Equilibrium  of  Binary  Mixtures  in  Solution  and  in 
Vapour.  Willy  Bein  {Zeitsch.  ]}hijsikal.  Cliem.,  1909,  QQ,  257—274). 
— The  three  binary  systems,  benzene-ethylene  chloride,  benzene- 
carbon  tetrachloride,  and  acetone-chloroform,  are  dealt  with  in  greater 
mathematical  detail  on  the  lines  of  Dolezalek's  recent  paper  (this  vol., 
ii,  22),  and  the  conclusions  arrived  at  are  in  substantial  agreement 
with  those  already  given.    For  the  last  two  systems,  different  expressions 
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are  obtained  for  the  respective  equilibrium  constants  in  terms  of  w, 
p—p/Po>  ^^^  o-^tt/tto  (Dolezalek,  loc.  cit.),  and  corrections  are  applied 
which  bring  into  agreement  the  values  of  the  respective  constants 
obtained  by  the  difEerent  expressions.  From  the  values  of  the  correc- 
tions, the  equilibria  in  the  solutions  can  then  be  calculated.  In  the 
system  acetone-chloroform,  the  compound  present  in  the  liquid  phase 
also  exists  to  some  extent  in  the  vapour.  G.  S. 

Three-phase  Equilibrium  (with  a  Pressure  Minimum)  of  a 
Dissociating  Compound  of  Two  Components.  II.  Gerard  H. 
Leopold  (Zeitsch.  physikal.  Chem.,  1909.  QQ,  357 — 380.  Compare  this 
vol.,  ii,  218). — The  complete  equilibrium  between  chloral  alcoholate 
and  its  components  has  been  investigated.  The  compound  was 
prepared  by  mixing  chloral  and  ethyl  alcohol  in  equivalent  pro- 
portions ;  it  was  crystallised  from  light  petroleum,  and  the  last  traces 
of  the  latter  removed  by  sublimation  under  reduced  pressure. 

The  true  melting  point  of  the  compound  (the  temperature  at  which 
crystals  of  the  alcoholate  are  stable  in  contact  with  the  fused  mass)  is 
46*6°,  but  on  heating  rapidly  it  only  melts  at  about  55°,  owing  to  the 
slow  attainment  of  equilibrium.  The  curve  falls  steeply  on  both  sides 
from  the  melting  point,  showing  that  the  compound  is  only  slightly 
dissociated.  The  eutectic  point  on  the  chloral  side  lies  very  near  100% 
of  the  latter. 

The  boiling  point  of  the  compound  is  116'8°/771  mm.;  the  mixture 
of  maximum  boiling  point  contains  50*5  mol.  %  of  chloral. 

The  vapour  pressure  of  the  alcoholate  itself,  as  well  as  those  of  its 
saturated  solutions  in  alcohol  and  chloral,  have  been  determined  at 
different  temperatures  by  a  tensimeter.  The  maximum  sublimation 
point  coincides  with  the  melting  point,  46'6°,  within  the  limits  of 
experimental  error,  the  pressure  at  this  point  being  17"5mm. ;  the 
compound,  therefore,  behaves  like  a  non-dissociated  substance.  As  the 
fused  compound  can  readily  be  supercooled,  it  was  found  possible  to 
determine  a  part  of  the  metastable  curve  liquid-gas,  which  is  through- 
out above  the  sublimation  curve,  in  accordance  with  theory. 

The  curve  of  vapour  pressure  of  saturated  solutions  of  the  alcoholate 
in  chloral  shows  a  maximum  at  41°,  the  pressure  being  19  8  mm. ;  but 
the  existence  of  a  minimum  could  not  be  determined  experimentally, 
as  it  lies  so  near  the  melting  point.  The  vapour-pressure  curve  of 
saturated  solutions  of  the  alcoholate  in  alcohol  has  a  maximum  at  38°, 
the  pressure  being  22-1  mm.  It  is  shown  that  certain  anomalies  in 
the  results  obtained  by  Ramsay  and  Young"(Trans.,  1886,  49,  685)  for 
this  system  are  due  to  the  fact  that  their  alcoholate  was  contaminated 
with  alcohol,  so  that  they  measured  a  section  of  a^three-phase  curve 
instead  of  a  sublimation  curve.  G.  S. 

Critical  Solution  Phenomena  and  Saturation  Curves  of  the 
System :  Water,  Pyridine,  and  Sodium  Carbonate.  H. 
LiMBOSCH  {Bull.  Soc.  chim.  Belg.,  1909,  23,  179— 200).— The  author 
has  examined  in  detail  the  influence  of  varying  quantities  of  sodium 
carbonate  on  the  miscibility  of  pyridine  and  water.  The  observations, 
which    extend    from    —  65°    to    about    200°,   are    diagrammatically 
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presented  so  as  to  show  the  relationship  between  the  various  saturation 
ctirves.  H.  M.  D. 

The  Nature  of  Liquid  ("FlUssige"  and  '*  Fliessende ") 
Crystals.  Gecko  Wulfk  (Zeiisch.  Kiy$t.  Min.,  1909,  46,  201— 2G5). 
— From  observations  of  drops  and  thin  layers  under  the  microscope, 
the  author  concludes  that  the  liquid  (fliissige)  crystals  of  ;>-azoxy- 
phenetole  have  a  cellular,  frothy  structure,  consisting  of  a  solid  skin 
of  birefringent  material  filled  with  an  isotropic  liquid.  On  the  other 
hand,  the  "  fliessende "  crystals  of  ethyl  p-azoxybenzoate  consist  of 
minute  platy  crystals  with  like  orientation  in  a  liquid  envelope. 

L.  J.  S. 

Colloid  Chemistry.  Henrt  R.  Proctxr  (Brit.  Assoc.  Report, 
1908,  201 — 221). — A  rdsum^  of  our  knowledge  of  the  chemistry  of 
colloids.  T.  H.  P. 

Physico-chemical  Properties  of  the  Colloidal  Particles  or 
Granules,  G.  Malfitano  {Compt.  rend.,  1909,  148,  1045—1047. 
Gonipare  Abstr.,  1906,  ii,  647). — The  author  combats  generally  the 
theoretical  views  put  forward  by  Duclaux  (this  vol.,  ii,  303).  Freshly 
prepared  ferric  chloride  solutions  pa.ss  completely  through  collodion 
filters,  but  hydrolysis  occurs  when  kept,  and  a  certain  proportion  of  the 
iron  and  chlorine  enter  into  the  colloidal  state.  The  ratio  Fe  :  CI  in  the 
colloid  is  not  an  integral  atomic  one,  but  varies  with  the  proportions 
of  the  two  ions  in  the  crystalloid  liquid  between  the  particles.  If  the 
colloidal  particles  are  separated  by  the  filter  and  suspended  in  water,  a 
redistribution  of  the  chlorine  occurs,  whereby  the  ratio  of  iron  to 
chlorine  in  the  colloid  is  increased.  Since  the  colloid  is  a  variable 
system,  it  cannot  be  said  to  be  purer  after  washing  with  water,  as 
Duclaux  supposed  (Abstr.,  1906,  ii,  677). 

The  conductivity  of  a  colloid  solution  may  be  more  or  less  than  the 
conductivity  of  its  filtered  intergranular  liquid,  and  although  colloid 
particles  doubtless  have  some  conducting  power  when  suspended  in  an 
electrolyte,  the  phenomena  are  too  complicated  to  lead  to  a  value  of 
their  separate  conductivity.  Colloidal  particles  are  supposed  to  be 
double  compounds,  each  insoluble  molecule  being  associated  with  one 
molecule  of  an  electrolyte,  forming  complex  ions. 

The  author  suggests  that  the  osmotic  pressure  of  colloidal  particles 
is  too  small  to  be  detected,  and  attributes  the  pressures  measured  by 
Duclaux  to  contained  electrolytes,  such  as  HCl. 

Cryoscopic  data  are  similarly  treated.  R.  J.  C. 

The  Behaviour  of  Suspended  Matter  in  Crystalloidal  and 
Colloidal  Conditions.  Paul  Rohland  {Physikal.  cheni.  Centr., 
1308,  6.  Reprint). — The  sedimentation  of  suspended  particles  is  only 
accelerated  by  the  addition  of  electrolytes  when  the  former  are  of 
colloidal  nature.  The  action  is  ascribed  to  the  destruction  of  the 
colloidal  envelope  of  the  particles  by  the  electrolytes.  S.  B.  S. 

Theory  of  Coagulation.  Nicola  Pappada  {Zeitsch.  Chem.  Ind. 
Kolloide,    1909,  4,  214— 216).— The  author  recalls   certain   general 
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deductions  which  he  has  already  made  from  observations  on  the 
properties  of  colloidal  solutions,  and  points  out  that  his  views  are  in 
agreement  with  ultra-microscopic  observations,  with  the  electrical  con- 
ducting properties,  and  with  the  phenomena  of  coagulation  by  the 
action  of  radium  salts.  H.  M.  D. 

Influence  of  the  Colloidal  State  on  Dyeing.  Leo  Yignon 
{Comin,  rend.,  1909,  148,  1195—1197.  Compare  Abstr.,  1898, 
i,  136). — The  affinity  of  roccellinin,  magenta,  and  Congo-red  for  colloidal 
gelatin  and  starch  has  been  examined  by  observing  the  extent  to 
which  the  colouring  matter  diffuses  from  the  dyed  jellies  when  these 
are  immersed  in  water.  It  is  found  that  starch  resembles  cotton, 
whilst  gelatin  resembles  silk  and  wool,  in  its  behaviour  towards  these 
dyes.  '  W.  0.  W. 

Decomposition  of  Substances  Allied  to  Colloids.  Paul 
RoHLAND  {Zeitsch.  angew.  Chem.,  1909,  22,  931.  Compare  Funk, 
ibid.,  145). — The  accelerating  effect  of  the  addition  of  calcium  chloride 
and  other  salts  on  the  sedimentation  of  felspar  suspensions  is  attri- 
buted to  two  causes:  (1)  The  electrostatic  attractions  between  the 
suspended  particles,  which  are  surrounded  by  a  colloidal  shell,  and  the 
electrical  charges  of  the  ions  ;  (2)  the  removal  of  the  colloid  water. 
It  is  found  that  substances  which  are  the  most  hygroscopic  have  the 
greatest  effects. 

Finely-divided  particles  of  talc,  alumina,  ultramarine,  and  cement 
can  also  remain  in  suspension  for  several  hours.  Suspensions  of 
talc  are  precipitated  by  the  addition  of  ammonium  carbonate,  calcium 
chloride,  or  calcium  sulphate  solutions,  and  those  of  alumina  by 
strongly-alkaline  liquids.  Ultramarine  suspensions  are  caused  to 
deposit  by  alkalis  and  various  metallic  chloride  and  sulphate  solutions. 

Finely-divided  particles  of  calcium  carbonate,  calcium  sulphate,  and 
barium  sulphate  can  only  remain  in  suspension  for  a  relatively  short 
time,  and  the  addition  of  electrolytes  has  no  effect.  The  conclusion  is 
drawn  that  the  latter  type  of  suspension  is  of  crystalloid  nature, 
whereas  the  former  type  is  of  colloidal  nature,  that  is,  the  particles 
are  capable  of  forming  in  contact  with  water  colloidal  substances  of 
the  type  of  silicic  acid,  aluminium  hydroxide,  etc.  The  larger  the 
amount  of  colloid  formed,  the  greater  is  the  tendency  to  form 
permanent  suspensions.  J.  J.  S. 

Size  and  Electric  Charge  of  the  Oil  Particles  in  Oil- Water 
Emulsions.  William  C.  McC.  Lewis  {Zeitsch.  Chem.  Ind.  Kolloide, 
1909,  4,  211 — 212). — The  emulsion  obtained  by  violently  agitating 
water  with  a  mineral  oil  (D  0*9)  for  about  forty-eight  hours  is  stable 
for  many  weeks,  and  contains  oil  particles,  the  average  diameter  of  which 
is  4xl0~^  cm.  The  emulsions  obtained:  (1)  by  boiling  water  in 
contact  with  a  small  quantity  of  oil  for  about  thirty  hours  in  a  vessel 
provided  with  a  reflux  condenser,  (2)  by  dissolving  the  oil  in  alcohol 
and  pouring  the  solution  into  water,  (3)  by  the  distillation  of  aniline  in 
steam,  all  contain  oil  particles  of  the  same  order  of  magnitude,  which  is, 
moreover,  the  size  of  the  particles  in  colloidal  solutions  of  metals. 
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The  oil  particles  are  negatively  charged,  and  move  with  a  velocity  of 
4'3xl0"*cm.  per  second  when  the  potential  fall  is  I  volt  per  cm. 
The  difference  of  potential  between  the  oil  particles  and  the  water  is 
005  volt,  ;ind  tho  charjje  on  the  particles  is  4*4  x  10~^  electrofltatic 
units,  thi.s  being  approximately  the  same  as  the  charge  on  colloidal 
metal  particles.  H.  M.  D. 

Conception  of  the  Element.  W.  A.  Kurbatoff  {J.  Ru$a.  Phya. 
Chem.  Soc.,  1909,  41,  304—310.  Compare  Mieli,  Abstr.,  1908,  ii, 
47H). — Tho  author  discus.ses  tho  various  conceptions  of  the  element 
which  have  l)e(ni  held  from  time  to  time,  including  those  introduced  by 
Boyle,  LavoJHier,  Ostwald,  Mendeh'eff,  Mieli,  etc.,  and  gives  the 
following  deiiDitions.  An  atom  is  an  object  such  that  division  thereof 
by  external  forces  does  not  yield  two  or  more  objects  of  the  same 
category.  Atoms  of  the  elements  are  complexes  of  atoms  of  a  lower 
category  which  on  decomposition  yield  in  the  free  state  electrons  or 
groups  of  electrons,  and  tho  properties  of  which  give  them  a  place  in 
the  perio<lic  system.  Chemical  elements  are  complexes  of  properties 
connected  one  with  the  other  and  passing  from  one  substance  to 
another,  the  magnitudes  of  the  properties  allowing  them  to  be  placed 
in  the  periodic  system.  T.  H.  P. 

True  Atomic  Weights  According  to  Staa's  Determinationa 
III.  Louis  Dubreuil  (Btdl.  Soc.  cAim.,  1909,  [iv],  6,  341—348).— 
By  a  similar  method  to  that  employed  in  the  case  of  silver  (compare 
Abstr.,  1908,  ii,  936,  1035;  this  vol.,ii,  140),  the  author  has  recalcu- 
lated the  true  atomic  wei^i^hts  of  lead,  oxygen,  sulphur,  and  nitrogen 
from  the  values  obtained  by  Stas  for  the  analytical  ratios  Pb(NOj)2/Pb2 
and  PbSO^/Pb  with  the  following  results  : 
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14-0054;  140057;  140050 

— 

s  

—      —       — 

32  0062 

M.  A. 

W. 

Exact  Determination  of  Water  of  Crystallisation  as 
Applied  to  Researches  on  Atomic  Weights.  Philippe  A.  Guye 
and  DEMfeTRius  E.  Tsakalotos  {J.  Chim.  Fhys.,  1909,  7,  214—231).— 
During  the  last  century  a  great  number  of  atomic-weight  determina- 
tions have  been  made  which  depend  on  the  ratio  between  an  anhydrous 
salt  and  the  water  of  crystallisation  of  the  hydrated  salt.  The  method 
is  very  convenient,  but  the  preparation  of  the  dry  hydrated  salt  has 
generally  been  effected  in  a  purely  empirical  manner,  and  the  deter- 
mination of  the  water  of  crystallisation  has  not  been  exact. 

After  a  discussion,  from  a  physico-chemical  standpoint,  of  the  various 
principles  involved,  the  authors  describe  special  apparatus  which  they 
have  designed  for  (a)  drying  the  hydrated  salt,  (b)  dehydrating 
the  salt,  (c)  weighing  the  anhydrous  salt.  A  number  of  experi- 
ments   have    been    carried    out    on    barium    chloride.      The   results 
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show  that  the  ratio  BaCl2,2H20/BaCl2  can  be  determined  with  great 
accuracy,  the  values  obtained  agreeing  with  each  other  to  within  one 
part  in  10,000 — 20,000.  They  cannot  be  used,  however,  for  the  calcu- 
lation of  the  atomic  weight  of  barium,  since  the  barium  chloride  was 
not  quite  pure,  having  been  recrystallised  in  glass  vessels,  and,  more- 
over, the  crystallised  salt  is  probably  not  a  chemical  individual  but  a 
solid  solution  of  hydrated  and  anhydrous  salt.  T.  S.  P. 


Inorganic   Chemistry. 


Molecular  Condition  of  Chlorine  Exposed  to  Light.  Gottfried 
KiJMMELL  and  F.  Wobig  {Zeitsch.  Elektrochem.,  1909,  15,  252 — 254). — 
The  density  of  pure  chlorine  is  determined  by  weighing  it  in  glass 
bulbs  filled  (a)  in  the  dark,  (S)  when  exposed  to  the  light  of  two  arc 
lamps.  The  mean  of  the  first  set  is  2'453,  that  of  the  second,  2*476. 
If  bulbs  filled  in  the  light  are  kept  in  the  dark  for  five  or  ten  minutes 
before  sealing  them,  the  high  density  is  still  found.  The  authors  consider 
that  no  dissociation  occurs,  but  that  possibly  the  glass  takes  up 
chlorine  under  the  influence  of  light.  T.  E. 

Activity  of  the  Halogens,  Chlorine,  Bromine,  and  Iodine  in 
Relation  to  Salts  in  General.  M.  C.  Schuyten  {Chem.  Zeit.,  1909, 
33,  480.  Compare  Abstr.,  1908,  ii,  683). — Experiments  showing  that 
several  sulphates  and  nitrates  take  up  traces  of  halogen,  probably  by  a 
substitution  process.  The  annexed  table  shows  the  results  :  +  positive, 
-  negative,  ?  uncertain,  *  precipitate. 

H2S04Pb  Ag    Hg'  Hg"Cu  Bi    Cd  Al  Cr    Zn    Mn    Fe"Fe"'Co  Ni   Ba  Sr    Ca    Mg   K   NaNH4 


CI    + 

_  * 

_  * 

+ 

+ 

+ 

- 

_  * 

+  *  +♦ 

+  •  + 

- 

- 

+ 

+  ? 

+ 

+ 

+ 

Br  + 

_  * 

_  * 

+ 

+ 

+ 

+ 

+ 

+  *  +* 

+  *  + 

- 

- 

+ 

+ 

+ 

+ 

+ 

I      + 

_  * 

_  # 

+ 

+ 

+ 

+ 

+ 

+     +* 

+     + 

- 

- 

+ 

+ 

+ 

+ 

+ 

HNO3 

CI    + 

+ 

+  * 

- 

+    - 

-    + 

+ 

+ 

+ 

+          + 

+  *  + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

Br  +* 

+ 

+  * 

- 

+    - 

-    + 

+ 

+ 

+ 

+  *        + 

+  *  + 

+ 

+ 

+ 

4- 

+ 

+ 

+ 

I     + 

+ 

+  * 

- 

+    - 

-    + 

+ 

- 

+ 

+ 

+     + 

+ 

+ 

- 

+  ? 

+ 

+ 

+ 

Salts  with  acids  weaker  than  the  halogen  hydrides  exhibit  this 
property  in  a  still  higher  degree,  for  instance,  sodium  dihydrogen 
phosphate.  L.  de  K. 

Hybrid  Elements.  Max  Le  Blanc  and  D.  Reichinstein  {Zeitsch. 
Elektrochem.,  1909,  15,  261 — 264). — The  behaviour  of  iodine,  arsenic, 
antimony,  and  phosphorus  is  studied  by  the  method  previously  applied 
to  tellurium  and  other  elements  (Abstr.,  1906,  ii,  742).  An  iodine 
anode  dissolves  quantitatively  in  2iV-sulphuric  acid  (when  the  current 
density  is  small)  with  the  valency  5.  The  same  valency  is  found  in 
solutions  of  sodium  chloride  and  carbonate  and  of  iodic  acid.  The 
iodine  therefore  dissolves  as  IO3'.     When  used  as  cathode,  the  iodine 
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disflolvefl  with  valency  1  in  the  form  of  iodion,  I'.  The  potential 
(liiTorenco  between  arsenic  and  sulphuric  acid  is  almost  the  same 
wliethcr  the  arsenic  is  anode  or  cathode,  and  the  same  is  true  when  a 
Holution  of  sodium  hydroxide  is  used  as  electrolyte.  Arsenic  dissolves 
with  the  valency  3  both  as  anode  and  cathode.  Antimony  behaves 
in  much  the  same  way  as  arsenic.  Its  cathodio  valency  in  sodium 
hydroxide  solution  could  not  be  determined,  because  the  antimony 
hydride  (or  possibly  sodium  antimonide)  formed  appeared  to  decompose 
at  once.     Phosphorus  exhibited  no  electromotive  activity.  T.  E. 

Preparation  of  Pure  Iodic  Anhydride.  Marcel  Ouichakd 
(Compt.  rend.,  1909,  148,  923 — 925). — Iodic  acid  is  practically  insoluble 
in  nitric  acid  of  D  —  14,  and  the  impure  acid,  prepared  by  the  action 
of  sulphuric  acid  on  barium  iodate,  can  easily  be  purified  by  adding 
the  aqueous  solution  to  an  equal  volume  of  nitric  acid,  D=>1'33,  and 
concentrating  until  the  iodic  acid  separates.  The  process  is  repeated 
several  times  if  necessary.  When  iodic  acid  is  prepared  by  the  action 
of  fuming  nitric  acid  on  iodine,  the  yield  is  only  about  4%,  but  a  yield 
of  40%  is  obtained  by  the  action  of  the  vapour  of  nitric  anhydride  on 
iodine.  The  iodine,  wetted  with  fuming  nitric  acid,  is  spread  out  in  a 
tube  80  cm.  long  and  2*5  cm.  wide,  which  is  connected  to  a  tubulated 
retort,  in  which  the  nitric  anhydride  is  prepared  by  gently  heating  a 
mixture  of  fuming  nitric  acid  and  phosphoric  oxide.  G.  S. 

Influence  of  the  Silent  Electric  Discharge  on  Certain 
Mixtures  of  Gases  and  Vapours.     Ezio  Comanducci  {Rend.  Accad. 

Sci.  Fis.  Mat.  Xajyoli,  1909,  [iii],  15,  15 — 17). — When  a  mixture  of 
oxygon  and  an  oxidisable  substance  is  subjected  to  the  action  of  the 
silent  discharge,  for  instance,  by"  being  passed  through  an  ozoniser,  the 
substance  undergoes  more  or  less  oxidation,  no  more  ozone  being 
formed  (compare  Losanitsch  and  Jovitschitsch,  Abstr.,  1897,  i,  179; 
1908,  i,  866,  ii,  32  ;  Lob,  Abstr.,  1908,  i,  117). 

Thus  water  is  formed  from  oxygen  and  hydrogen  when  these  are  in 
almost  equal  proportions,  or  when  the  latter  predominates,  but  if  the 
oxygen  is  in  excess,  water  and  ozone  are  formed,  and  not  hydrogen 
peroxida  Chlorine  or  hydrochloric  acid  and  oxygen  yield  hypochlorous. 
anhydride  or  acid,  the  amount  of  the  latter  being,  in  one  instance, 
6'59%  of  that  of  the  hydrogen  chloride  taken.  Mixed  with  oxygen, 
methyl  and  ethyl  alcohols  give  the  corresponding  aldehydes  ;  ethyl 
ether,  acetaldebyde  and  paraldehyde  give  acetic  acid,  and  formaldehyde, 
formic  acid. 

The  hydrogenating  power  of  hydrogen  is  increased  by  the  dark 
discharge ;  thus  a  good  yield  of  hydrogen  chloride  is  obtained  from 
hydrogen  and  chlorine,  whilst  acetaldebyde  and  hydrogen  give  ethyl 
alcohol. 

Carbon  disulphide  and  acetone  are  not  oxidised  by  this  method ; 
ammonia  yields  traces  of  hydroxylamine,  but  no  hydrazine  or  nitrous 
acid  ;  carbon  monoxide  and  chlorine  do  not  react.  T.  H.  P. 

Hydrogen  Persulphides.  Giuseppe  Bruni  and  Alessandro  Borgo 
{Alti  E,  Accad.  Lincei,  1909,  [v],  18,  i,  355— 361).— The  authors  have 
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iuvesti^ated  the  persulphides,  HgSg  and  HgSg  (compare  Bloch  and 
Hohn,  Abstr.,  1908,  ii,  579),  by  the  methods  previously  employed  by 
them  (Abstr.,  1908,  ii,  102). 

Attempts  to  prepare  higher  sulphides  by  leaving  hydrogen  disul- 
phide  or  trisulphide  in  contact  with  sulphur  for  forty-eight  hours  at 
the  ordinary  temperature,  either  alone  or  dissolved  in  bromoform,  were 
unsuccessful.  The  successive  decomposition  of  the! various  hydrogen 
polysulphides,  HgSpj. — >-H2S(5 — >-H2S3 — ^-HgSg — ^-HgS,  is  hence  not  a 
reversible  reaction. 

The  authors  reply  to  Patern5's  criticisms  (this  vol.,  ii,  118)  on 
their  former  work  {loc.  cit.)  (compare  also  Borgo  and  Amadori,  this 
vol.,  ii,  309 ;  Schenck  and  Falcke,  Abstr.,  1908,  ii,  762).       T.  H.  P. 

Action  of  Hydrogen  Peroxide  on  Thiosulphates  in  Presence 
of  Metallic  Salts.  Nazaeeno  Tarugi  andG.  Yitali  (Gazzetta,  1909, 
39,  i,  418 — 425). — Phenolphthalein,  which  was  employed  by  Will- 
stiitter  (Abstr.,  1903,  ii,  543)  for  measuring  the  alkalinity  developed 
in  the  interaction  of  hydrogen  peroxide  and  a  thiosulphate,  is  useless 
for  this  purpose,  since,  when  the  hydrogen  peroxide  is  perfectly 
neutral,  a  solution  alkaline  to  this  indicator  is  never  obtained. 

With  methyl-orange,  however,  the  alkalinity  produced  corresponds 
with  the  equation  :  2Na2S203  +  HgOg  =  NagS^O^,  +  2NaOH.  After  an 
hour,  the  alkalinity  towards  methyl-orange  diminishes,  and  the  liquid 
ultimately  assumes  a  degree  of  acidity  equal  to  that  obtained  when 
phenolphthalein  is  employed.  Estimation  of  the  SO^  ion  as  barium 
sulphate  shows  that  the  whole  of  the  thiosulphate  exists  finally  as 
sulphate. 

When  the  reaction  takes  place  in  presence  of  a  salt  the  correspond- 
ing hydroxide  of  which  is  insoluble,  such  as  a  zinc,  nickel,  or  cobalt 
salt,  there  is  immediate  precipitation  of  the  hydroxide,  and  the 
solution  remains  perfectly  neutral ;  in  this  manner  any  possible  action 
of  the  hydroxyl  ions  on  the  ions  derived  from  the  dissociation  of 
the  thiosulphate  is  avoided.  Calculation  of  the  alkalinity  developed 
from  the  amount  of  metallic  hydroxide  precipitated  shows  that  this 
alkalinity  is  exactly  double  that  indicated  by  methyl-orange,  so  that 
the  whole  of  the  sodium  thiosulphate  is  transformed  into  sodium 
hydroxide  according  to  the  equation  :  NagSgOg  +  HgOg  =  2NaOH  +  S^Og. 
There  is  then  a  further  action,  represented  in  the  cold  probably  by 
4S203-1-5H202  =  H2S40^-f4H2S04,  which  is  in  accord  with  Nabl's 
results  (Abstr.,  1901,  ii,  16,  94),  and  in  the  hot  by 

4S2O3  -I-  5H2O2  =  H2S3O6  +  4H2SO4  +  S, 
which  agrees  with  Willstatter's  results  (loc.  cit.). 

Hence,  hydrogen  peroxide  is  capable,  under  the  conditions  employed 
by  the  authors,  of  causing  complete  dissociation  of  sodium  thiosulphate 
into  2Na'  and  SgOg",  the  formation  of  tetrathionate  being  due  to  a 
secondary  action  of  the  SgOg  anion  with  excess  of  the  peroxide,  whilst 
trithionate  is  formed  as  the  result  of  decomposition  of  the  tetrathionate 
by  heat.  T.  H.  P. 

Synthesis  of  Ammonia  from  its  Elements.  Jakob  Lipski 
{Zeitsch.  Mektrochem.,  1909,  15,  189 — 206). — The  dissociation  pressure 
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of  cerium  nitride  is  measured.  The  material  used  was  made  either 
by  heating  a  mixture  of  cerium  dioxide  and  magnesium  in  an 
atmosphere  of  nitrogen,  or  from  the  pure  metal  and  nitrogen. 
Since  the  first  method  yields  a  mixture  of  cerium  and  magna<(ium 
nitrides,  the  dissociation  pressure  of  magnesium  nitride  was  also 
studied.  Equilibrium  is  attained  very  slowly  ;  at  320^  no  measureable 
pressure  was  observed,  and  at  460'^  the  dissociation  pressure  lies  between 
6  and  13  cm.  of  mercury.  The  experiments  with  cerium  nitride  gave 
somewhat  inconclusive  results,  owing  to  the  very  slow  change  of 
pressure.  The  author  thinks  that  equilibrium  is  probably  established 
quickly  on  the  surface,  and  that  the  nitride  then  dissolves  in  the 
metal,  further  change  being  then  dependent  on  diffusion  in  the 
solid.  The  pure  nitride  gave  the  following  pressures:  610",  34  cm.; 
675",  37  cm.  ;  715°,  38  cm.  ;  762°  40  cm.,  but  the  figures  are  only 
roughly  approximate.  Admixture  of  cerous  chloride,  or  of  alkali  or 
earth  alkali  chlorides,  did  not  accelerate  the  absorption  or  evolution 
of  nitrogen. 

The  author's  intention  was  to  try  the  action  of  hydrogen  and 
nitrogen  on  cerium  hydride  and  nitride  under  pressure  at  moderately 
high  temperatures  ;  he  observed,  hc^'ever,  that  cerium  hydride  smells 
of  ammonia  when  ex(>osed  to  the  air,  which  led  him  to  work  at  atmoa- 
pheric  pressure  and  low  temperatures. 

When  perfectly  pure,  dry  nitrogen  is  passed  over  the  freshly 
prepared  hydride  in  the  cold,  ammonia  is  formed  rapidly  (about  one 
half  the  possible  quantity  in  three  and  a-half  hours) ;  the  reaction, 
however,  soon  becomes  slower,  probably  owing  to  superficial 
formation  of  nitride.  The  reaction  is  CeHg  +  Nj  =  CeN +NH5. 
Kaising  the  temperature  to  200°  increases  the  rate  of  reaction  very 
little. 

No  ammonia  is  formed  by  the  action  of  hydrogen  on  cerium 
nitride  in  the  cold,  but  the  reaction  CeN +  3Hj —  00113  + NH<,  takes 
place  at  temperatures  between  100°  and  400°,  the  best  temperature 
being  about  200° ;  the  rate  of  formation  falls  off  less  rapidly  than  is 
the  case  with  the  hydride. 

By  allowing  a  mixture  of  hydrogen  and  nitrogen  to  act  on  cerium 
nitride  at  250°,  25 "1  c.c.  of  gas  disappeared,  and  ammonia  equivalent 
to  26*9  c.c.  was  formed,  but  the  reaction  stopped  completely  in 
twenty-four  hours ;  the  action  is,  therefore,  purely  catalytic ; 
traces  of  oxygen  and  moisture  in  the  gas  possibly  account  for  its 
cessation. 

Experiments  made  with  nitride  and  hydride,  prepared  from  com- 
mercial cerium  carbonate  by  converting  this  into  the  dioxide  and 
heating  it  with  magnesium  in  a  current  of  hydrogen  or  nitrogen,  showed 
them  to  bo  equal  to  the  purer  substances. 

A  number  of  experiments  were  made  in  order  to  find  the  best 
conditions  for  a  continuous  production  of  ammonia.  The  reaction 
soon  stops  if  a  mixture  of  niti-ogen  and  hydrogen  is  used,  but  it 
goes  on  continuously  (although  slowly)  when  nitrogen  and  hydrogen 
are  passed  alternately  at  short  intervals.  A  mixture  of  hydride 
and  nitride  gives  the  best  results,  and  the  rate  of  production  is  very 
much  increased  by  spreading  the  material  out  over  a  large  surface 
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of  asbestos,  glass  wool,  or  copper  gauze.  "When  the  contact  material 
is  allowed  to  cool  off  and  remain  unused  for  some  hours,  its  activity- 
increases.  The  quantity  of  ammonia  produced  is  proportional  to  the 
quantity  of  contact  material  used,  and  independent,  within  fairly 
wide  limits,  of  the  rate  of  passage  of  the  gas.  The  highest  concentra- 
tion of  ammonia  reached  by  the  author  was  6  "4%  by  volume  in  the 
gas  passed  over  cerium  nitride,  and   1*4%  over  the  hydride. 

T.  E. 


Phosphates,  their  Isomerism  and  the  Transformations  they 
Undergo  in  Soil.  Antonio  Quart aroli  {Staz.  sper.  agrar.  Ital., 
1909,42,  121 — 160). — The  author  has  investigated  various  phosphates 
in  order  to  obtain  an  explanation  of  the  contradictory  views  concern- 
ing their  efficacy  as  manures  and  the  changes  they  undergo  in  the 
soil. 

Two  forms  of  dicalcium  phosphate  exist:  (1)  the  amorphous  variety, 
which  undergoes  complete  solution  on  addition  of  a  quantity  of 
phosphoric  acid  sufficient  to  transform  it  into  the  monocalcium  salt, 
and  is  converted  into  tricalciuft  phosphate  by  means  of  calciiim 
hydroxide ;  (2)  the  crystalline  variety,  which  dissolves  with  difficulty 
in  citric  acid,  and  is  not  converted  into  the  tricalcium  salt  by  calcium 
hydroxide,  or  into  the  monocalcium  salt  by  a  strong  acid. 

Further,  the  amorphous  form  is  markedly  decomposed  by  water, 
whilst  the  crystalline  form  is  not.  Also,  tricalcium  phosphate  exists 
in  two  modifications,  one  of  which  is  convertible  into  the  dibasic 
phosphate  and  is  hydrolysed  by  water,  whilst  the  other  cannot  be 
changed  into  the  dibasic  salt  and  is  not  decomposed  by  water. 

These  observations  are  explained  by  the  author  as  due  to  the  exist- 

+ 
ence  of  an  asymmetric  phosphoric  acid,  H  (  HgPO^,  and  a  symmetrical 

++ 
one,   Hg  I  PO^,   and    thus    of    asymmetric    and    symmetrical    salts, 

ca  I  caHP04   and  HPO^,  only  the  former  of  which  is  capable  of 

yielding  monocalcium  phosphate.     Similarly,  with  the  tricalcium  salt, 
there  should  be  an  asymmetric  form,  ca  |  ca  |  ca  |  PO^,  two  partially 

ca 
ca 


symmetrical      forms, 


ca 


PO4       and       ca 


PO4,    and 


symmetrical  form,  ca 


PO4.     Of  these,  the  first  is  capable  of  yielding 


di-  and  mono-calcium  salts  and  free  phosphoric  acid  when  treated  with 
acid,  the  second  giving  symmetrical  dicalcium  phosphate  and  phosphoric 
acid,  the  third,  monocalcium  phosphate  and  phosphoric  acid,  and  the 
fourth,  only  phosphoric  acid.  T.  H.  P. 

Formation  of  Graphite  by  the  Interaction  of  Magnesium 
Powder  and  Carbonates.  H.  Russell  Ellis  {Trans.  Faraday  Soc, 
1909,  4,  172 — 174). — In  the  reduction  of  barium,  strontium,  or 
calcium  carbonate  by  magnesium,  the  carbon  obtained  is  partly  in  the 
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form   of   grapliite.     Small  quantities  of   graphite  are   found    in   the 
curbou  obtained  by  passing  carbon  dioxide  over  heated  magneeiom. 

C.  H.  D. 

Tbiocarbonates.  Nazareno  Tabugi  and  A.  Maori  (G^ocMMa, 
1909,  39,  i,  405 — 418). — When  an  aqueous  solution  of  potassium 
thiucarbonate  is  boiled  out  of  contact  with  air  and  in  an  atmosphere  of 
nitro^M-n,  the  first  phase  of  the  decomposition  occurring  is  represented 
by  tlie  equation  X2C83='KfS  +  C^.  The  potassium  sulphide  thus 
formed  subsequently  undergoes  hydrolysis,  giving  potassium  hydroxide 
and  hydrogen  sulphide  :  K^S  +  2HjO  =  2K0H  +  H^.  In  presence  of  air 
or  oxygen,  the  decomposition  of  the  thiocarbonate  effected  by  boiling 
its  solution  is  represented  by  the  equation:  2X^08, +  2H,0  + 40 >■ 
KjSoOg  +  K^COj  +  CS,  +  211^.  Finally,  in  an  atmosphere  of  carbon 
dioxide,  decomposition  occurs  according  to  the  equation  K,CS,+ 
COj  +  HjO  =  K,CO,  +  CS,  +  HjS.  The  equaUon  K^CSj  +  3Up  = 
K,C03  +  3H2S,  usually  given  in  the  literature  as  representing  the 
decomposition  of  alkali  thiocarbonates  in  solution,  is  hence  in  direct 
contradictiou  to  the  truth. 

Under  the  action  of  sunlight  and  in  presence  of  air,  solutions  of 
thiocarbonates  undergo,  at  the  ordinary  temperature  and  with  an 
increased  velocity,  the  same  tranformation  as  takes  place  on  boiling 
in  absence  of  sunlight.  In  vessels  evacuated  and  then  exposed 
to  sunlight,  thiocarbonates  remain  unaltered  for  a  long  time,  the 
equilibrium  K.^CSj  zr:  KoS  +  CSj  not  being  disturbed  by  the  removal  of 
one  of  the  products  of  the  decomposition. 

Towards  organic  compounds,  thiocarbonates  behave  in  such  a  way 
as  to  confirm  tiie  fact  that  they  decompose  into  a  sulphide  and  carbon 
disulphide.  Thus,  with  aniline,  potassium  thiocarbonate  yields  the 
cundeusation  product  of  thioformanilide  (compare  Kicol,  Abstr.,  1882, 
958). 

Under  other  conditions,  thiocarbonates  behave  like  simple  sulphides; 
thus  benzoyl  chloride  and  a  thiocarbonate  in  equimolecular  proportions 
yield  benzoyl  disulphide,  which  is  also  formed  by  the  interaction  of 
benzoyl  chloride  and  potassium  hydrogen  sulphide.  T.  H.  P. 

Action  of  some  Oxidising  Agents  on  Silicochloroform. 
Adolphe  Besson  and  L.  Fourniee  {Compt.  rend.,  1909,  148, 
1192— 11 9i.  Compare  this  vol.,  ii,  398,  399).— In  sunlight,  dry 
oxygen  slowly  attacks  silicochloroform  at  -  80'^,  forming  the  compound 
SigOClg  with  other  oxychlorides.  Ozone  has  a  similar  action,  but  forms, 
in  addition,  a  small  quantity  of  silica,  with  oxychlorides  of  high 
molecular  weight.  An  explosion  occurs  when  nitrogen  peroxide  is 
mixed  with  silicochloroform  at  -  20° ;  when  the  materials  are  diluted 
with  coi'bon  tetrachloride,  -  however,  a  reaction  occurs,  represented  by 
the  equation :  SiHClg  +  2NO2  =  ^^^2  +  2N0C1  +  HCl. 

Silicochloroform  reacts  with  sulphur  trioxide  at  100°,  forming  sidphur 
dioxide,  pyrosulphuryl  chloride,  S._j05Cl2,  and  probably  chlorosulphonic 
acid,  together  with  viscous  oxychlorides  of  silicon.  Under  certain  con- 
ditions, a  blue  compound,  probably  the  oxide,  SgOg,  is  obtained. 

Silicochloroform  and    chromium    trioxide    react   at    the    ordinary 
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temperature,  forming  oxy chlorides  of  silicon  and  a  compound,  CrgOCly. 
This  is  an  unstable,  brown  powder  soluble  in  water  with  decomposition. 

w.  o.  w. 

Stas's  Investigation  of  the  Solubility  of  Silver  Chloride. 
Karl  Drucker  {Zeitsch.  Chem.  Ind.  Kolloide,  1909,  4,  216—219).— 
Experimental  observations  made  by  Stas  in  an  investigation  on  the 
haloid  salts  of  silver  (Oeuvr.  compl.,  1,  87)  are  reviewed  from  the 
colloido-chemical  standpoint.  The  facts  indicate  the  existence  of  a 
whole  series  of  reproducible  forms  of  silver  chloride  ranging  from  the 
true  gel  to  the  crystalline  form.  Each  of  these  has  a  definite  solubility, 
which  increases  as  the  colloidal  character  of  the  chloride  increases. 
A  comparison  is  made  between  the  influence  of  the  form  of  the 
substance  on  its  solubility  and  that  of  temperature  on  the  miscibility 
of  two  liquids.  H.  M.  D. 

Crystals  of  Calcium  Hydroxide  in  Roman  Cement.  Sergei 
F.  Glinka  {Zeitsch.  Kryst.  Min.,  1909,  46,  303—304  3  from  Cement, 
1904,  37—43,  217— 225).— Small  tabular  crystals  of  calcium  hydr- 
oxide were  observed  in  a  hydraulic  cement  and  also  in  a  Roman 
cement.  They  are  hexagonal,  with  a  perfect  basal  cleavage,  a  :c  = 
1:1-20;  D  2-254  ;  H  2—3;  refractive  indices,  a>  =  1-644,  €=1-446. 
These  crystals  are  not  isomorphous  with  the  mineral  brucite 
(MgO,H20).  L.  J.  S. 

Colloidal  Barium  Sulphate.  Ernest  Feilmann  (Trans.  Faraday 
Soc,  1909,  4,  175 — 178). — When  barium  chloride  is  added  to  a 
mixture  of  sodium  sulphate  and  alkaline  casein  solution,  a  creamy 
liquid  is  obtained,  from  which  acetic  acid  precipitates  a  curd-like  mass. 
After  washing  and  adding  sodium  hydroxide  solution,  a  milky  liquid 
is  obtained,  yielding  a  translucent  solid  on  evaporation.  This  solid 
yields  a  stable  colloidal  solution.  The  particles  of  barium  sulphate 
are  probably  surrounded  by  a  protective  layer  of  casein. 

C.  H.  D. 

Electrical  Properties  (Thermoelectricity  and  Resistivity)  of 
Copper-aluminium  Alloys.  Hector  Pecheux  {Comjjt.  rend.,  1909, 
148,  1041—1042.  Compare  this  vol.,  ii,  294).— The  author  has 
measured  the  thermoelectric  properties  and  specific  resistance  of  six 
commercial  copper-aluminium  alloys  containing  3,  6,  6,  7i,  10,  and 
94%  of  aluminium  respectively.  The  E.M.F.  of  a  thermojunction  of 
each  alloy  with  electrolytic  copper  was  determined  at  a  series  of 
temperatures  up  to  820°.  The  variation  of  E.M.F.  with  temperature 
(dFjdt)  is  in  all  cases  vei-y  approximately  equal  to  (A  +  Bt),  where  A 
and  B  are  constants  for  each  alloy,  that  is,  the  E.M.F.  obeys  a 
parabolic  law. 

As  the  percentage  of  aluminium  increases  from  3  to  10,  the  E.M.F. 
of  the  couple  falls,  but  beyond  this  increases,  so  that  the  E.M.F.  of  the 
94%  alloy  approaches  that  given  by  pure  aluminium.  The  order  of 
the  alloys  in  this  property,  which  is  not  the  same  as  their  order  in 
composition,  is  often  modified  by  temperature  changes. 
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A  small  proportion  of  aluminium  greatly  increases  the  resistivity  of 
cop{)er,  but  addition  of  6%  of  copper  to  aluminium  does  not  increase 
the  reHistauco  of  the  latter.  The  alloy  7^%  aluminium,  92^%  copper 
exhibits  a  maximum  of  resistivity.  K.  J.  C. 

Cuprous  Hydroxide  and  Cuprous  Oxide.  Horacb  W.  Gillrt 
{J.  riiysiccU  Chem.,  11)01),  13,  332— 335).— It  is  known  that  yellow 
cuprous  hydroxide  or  rod  cuprous  oxide,  or  a  mixture  of  the  two,  is 
obtained  by  electrolysis  of  sodium  chloride  solution  between  copper 
poles  according  as  the  temperature  is  below  60°,  above  95°,  or  inter- 
mediate. The  author  has  endeavoured  to  obtain  precipitates  of  the 
red  cuprous  oxide  at  the  ordinary  temperature. 

Addition  of  extremely  concentrated  sodium  hydroxide  to  cuprous 
chloride  dissolved  in  sodium  chloride  gives  a  precipitate  of  red  oxide, 
but  elevation  of  temperature  is  much  more  effective  than  increase  of 
concentration,  although  cuprous  hydroxide,  once  formed,  cannot  be 
dehydrated  by  eighty  hours*  boiling. 

The  electrolysis  of  sodium  chloride  proceeds  normally  in  presence  of 
acid.  On  the  other  hand,  when  only  0*5%  of  sodium  hydroxide  is 
present,  oxygen  is  evolved  at  the  anode,  and  no  oxidation  of  the 
copper  occurs.  With  less  alkali,  in  addition  to  cuprous  hydroxide, 
some  indication  of  oxide  is  observed.  In  no  case  is  the  amount  of 
oxide  formed  uu  the  anode  more  than  1%  of  the  whole  precipitate. 

When  a  thick  jmper  diaphragm  is  interposed  between  the  electrodes, 
yellow  cuprous  hydi-oxide  appears  on  both  sides,  but  unmistakable 
scarlet  oxide  is  deposited  in  the  pa{)er  itself.  No  explanation  of  this 
is  offered.  K.  J.  C. 

Isomorphism  and  Polymorphism  of  the  Mercury  Haloids. 
W.  J.  LuczizKY  {Ztitsch.  Kryat.  Min.,  1909,  46,  297—298;  from 
Jiult.  Gea.  Naturf.  Kiew.,  1906,  20,  191— 207).— Crystals  of  mercury 
iodide,  bromide,  and  chloride,  and  mixed  crystals  of  the  iodide  and 
bromide  and  of  the  chloride  and  bromide  (but  not  of  the  iodide  and 
chloi'ide)  were  obtained  from  solutions  in  ethyl  and  methyl  alcohols. 
The  several  modifications  are  tabulated  as  follows  : 

Hgl,  HgBr,  HgCJa. 

First    modificatioa  Tetragonal  —  — 

Second  ,,  Rhombic  Rhombic  a  Rhombic /3 

Third  ,,  —  Rhombic /3  Rhombic  a 

Khombic  crystals,  probably  representing  a  double  salt,  HgClgjHgBrj, 
were  also  obtained.  L.  J.  S. 

Preparation  of  Pure  Cerium  Salts  and  the  Colour  of  Cerium 
Oxide.  Akthuu  C.  Neisu  {J.  Amer.  Chem.  Soc.,  1909,31,  517—523). 
— :A  study  has  been  made  of  the  methods  of  preparing  pure  cerium 
salts,  and  special  attention  has  been  devoted  to  cerium  oxide,  CeOj, 
the  colour  of  which  has  been  the  subject  of  much  controversy.  The 
following  method  is  recommended  for  preparing  pure  cerium  salts  from 
the  crude  oxalate. 

The  oxalate  is  tirst  heated  with  dilute  hydrochloric  acid  in  order  to 


484  ABSTRACTS   OF   CHEMICAL  PAPERS. 

remove  iron,  calcium,  etc.,  and  the  residue  is  treated  with  hot  ammonium 
oxalate  solution.  The  purified  oxalate  is  then  heated  with  a  solution 
of  potassium  hydroxide  in  order  to  free  it  from  aluminium,  etc.  The 
hydroxide  thus  obtained  is  dissolved  in  sulphuric  acid,  and  the  solution 
is  treated  with  potassium  sulphate,  yttrium,  ytterbium,  erbium,  and 
samarium  being  thus  eliminated.  The  crystalline  double  sulphate 
produced  is  dissolved  in  dilute  hydrochloric  acid,  potassium  hydroxide 
is  added,  and  the  mixture  is  heated  until  all  the  cerium  has  been 
re-precipitated  as  hydroxide.  The  hydroxide  is  treated  with  dilute, 
potassium  hydroxide,  and  chlorine  is  slowly  bubbled  through  the 
mixture.  This  treatment  is  repeated  until  the  oxide  is  free  from 
lanthanum  and  didymium.  The  hydroxide  is  now  boiled  with  dilute 
hydrochloric  acid,  and  hydrogen  peroxide  is  added  to  effect  complete 
solution  and  reduce  the  eerie  chloride  to  the  cerous  condition.  After 
adding  concentrated  hydrochloric  acid  and  heating  the  solution  nearly 
to  boiling,  a  solution  of  oxalic  acid  is  added,  and,  on  cooling,  crystals 
of  cerium  oxalate  separate.  By  heating  this  oxalate  in  hydrogen  and 
afterwards  in  pure  oxygen,  pure  eerie  oxide  is  obtained.  This  oxide 
has  a  pale  yellow  colour,  resembling  that  of  chamois  leather. 

The  occurrence  of  a  red  or  pink  colour  indicates  the  presence  of 
coloured  oxides,  whilst  if  the  preparation  is  very  pale  or  almost  white, 
it  contains  white  oxides  as  impurities.  The  colour  of  the  pure  oxide 
is  not  due  to  the  presence  of  nitrogen  from  the  air,  since  the  colour  is 
the  same  whether  ignition  is  carried  out  in  dry  air,  free  from  carbon 
dioxide,  or  in  pure  oxygen.  E.  G. 

Heats  of  Combustion  of  Aluminium,  Calcium,  and  Mag- 
nesium. Fkank  E.  Weston  and  H.  Eussell  Ellis  {Trans.  Faraday 
Soc,  1909,  4,  166—171.  Compare  this  vol.,  ii,  46).— In  further 
experiments  on  the  thermite  reaction,  aluminium  is  found  to  reduce 
lime  only  when  heat  is  supplied  ;  magnesia  is  not  reduced.  Heating 
calcium  with  magnesia  results  chiefly  in  the  formation  of  nitride. 

C.  H.  D, 

Peroxides.  Sebastian  Tanatar  {Ber.,  1909,  42,  1516—1517).— 
According  to  Pellini  and  Meneghini  (this  vol.,  ii,  50),  nickel  peroxide 
does  not  reduce  permanganate,  contrary  to  the  statement  of  the  author 
(Abstr.,  1900,  ii,  211).  It  is  now  shown  that  the  peroxide  prepared 
by  means  of  sodium  hypobromite  reduces  permanganate,  and  that 
hydrogen  peroxide  may  be  prepared  from  it  in  quantity  by  the  action 
of  hydrogen  cyanide  and  potassium  cyanide.  Hydrogen  peroxide 
could  not  be  obtained  in  this  way  from  cobalt  or  lead  peroxides,  or 
from  silver  fperoxynitrate  (Abstr.,  1902,  ii,  73).  The  "true  nickel 
peroxide  "  of  Pellini  and  Meneghini  is  probably  a  molecular  compound 
of  nickel  hydroxide  and  hydrogen  peroxide  (compare  Willstatter, 
Abstr.,  1903,  ii,  537).  C  H.  D. 

Signification  of  Colloidal  Solutions  of  Manganese  Oxide  in 
Biochemical  Oxidations.  Bouwe  Sjollema  {Ghem.  Weekblad.,  1909, 
6,  287 — 294). — The  influence  of  manganese  compounds  on  biochemical 
oxidations  has  been  investigated.     A  colloidal  solution  of  an  oxide  of 
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rnaoganese  higher  than  manganous  oxide  was  obtained  by  treating 
manganese  sulphate  or  acetate  with  potassium  sodium  tartrate,  and 
then  with  hydrogen  peroxide  and  dilute  sodium  hydroxide.  When 
protected  from  light,  the  solution  thus  obtained  remains  unaltered  for 
some  weeks,  retaining  its  dark  brown  colour.  Its  colloidal 
nature  was  proved  by  dialysis.  It  gives  characteristic  reactions  with 
oxydase  reagents,  irrespective  of  whether  it  has  been  dialysed  or  not. 
It  at  once  imparts  a  blue  colour  to  an  alcoholic  solution  of  guaiacum 
resin,  and  to  a  solution  of  j^-phenylenediamine  hydrochloride.  In 
presence  of  light,  it  oxidises  quinol  rapidly,  yielding  crystals  of 
quinhyclroue.  Aniline  sulphate  is  at  once  coloured  violet  or  blue. 
Pyrogallol  is  oxidised,  yielding  a  dark-coloured  precipitate.  It 
acts  as  a  catalyst,  decomposing  hydrogen  peroxide.  It  does  not 
oxidise  hydriodic  acid  in  neutral,  alkaline,  or  acid  solution.  It  does 
not  oxidise  tyrosine  in  acid  or  alkaline  solution,  in  this  respect 
resembling  the  ordinary  oxydases. 

The  oxidation  of  quinol,  pyrogallol,  and  hydrogen  peroxide  has 
been  studied  qualitatively,  the  results  indicating  thit  a  colloidal 
solution  of  higher  oxides  of  manganese  behaves  in  many  respects  like 
an  oxydase.  The  author  considers  that  the  part  played  by  manganese 
in  biochemical  oxidations  is  often  important,  and  probably  also  in 
oxidations  in  the  soil.  A.  J.  W. 

Preparation,  Composition,  and  Thermal  Properties  of 
Electrolytic  Iron.  Authur  MOller  (ifetallurgis,  1909,  6, 
145 — 160). — -For  tlie  preparation  of  electrolytic  iron  from  ferrous 
ammonium  sulphate,  anodes  of  pure  iron  should  be  used,  enclosed  in 
porous  cells,  and  the  anode  mud  frequently  removed.  Low  current 
density  and  temperature  should  be  employed.  The  cathode  deposit 
still  contains  some  sulphur,  and  to  obtain  a  pure  product  the  electro- 
lysis should  be  repeated,  using  ferrous  chloride  as  the  electrolyte. 
The  final  product  contains  only  003%  total  impurities,  of  which  002% 
is  carbon.  Hydrogen  and  nitrogen  are  also  present  to  the  extent  of 
0-02— 0  08%  and  0-02— 0-03%  respectively. 

The  thermal  behaviour  has  been  investigated,  using  a  vacuum 
furnace  with  carbon  spiral  resistance,  the  construction  being  a  modifi- 
cation of  that  adopted  by  OberhofPer  (Abstr.,  1907,  ii,  736).  In  this 
furnace,  70  grams  of  iron  may  be  raised  to  above  1700°  in  twenty 
minutes. 

After  melting  in  a  magnesia  crucible,  the  iron  contains  0017%  C, 
0089%  Si,  0028%  P,  0025%  Mn,  and  0037%  S.  The  values  found 
for  the  critical  points  are  Ar^  894'',  Acg  917°,  Arj  763°,  Ac^  770°.  A 
critical  point  between  1000°  and  1500°  could  not  be  observed.  The 
iron,  after  melting,  is  silver-white  with  crystalline  fracture.  It  is 
perfectly  malleable,  and  so  soft  as  to  be  cut  with  a  knife.     C.  H.  D. 

The  Electrolytic  Theory  of  the  Corrosion  of  Iron.  '  William 
H.  Walker  {J.  Iron  and  Steel.  Inst.,  1909,  i.  Compare  Walker, 
Cederholm,  and  Bent,  Abstr.,  1907,  ii,  875;  Friend,  Abstr.,  1908,  ii, 
698). — The  electrolytic  corrosion  of  iron  begins  even  in  the  absence  of 
an  acid.     Ferrous  ions  pass  into  the  water,  hydrogen  being  deposited 
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in  a  film  and  hydroxyl  ions  being  left  in  solution.  Friend's  analytical 
methods  were  insujfficiently  delicate  to  detect  these  minute  quantities, 
but  both  ions  may  be  made  evident  by  the  use  of  gelatin  containing 
potassium  ferricyanide  and  phenolphthalein,  called  the  ferroxyl 
reagent.  In  the  absence  of  an  acid,  the  polarising  film  of  hydrogen 
prevents  further  action.  C.  H.  D. 

Influence  of  the  Treatment  on  the  Solubility  of  Iron  and 
Steel  in  Sulphuric  Acid.  E.  Heyn  and  0.  Bauer  {J.  Iron  and  Steel 
Inst.,  1909,  i.  Compare  Abstr.,  1908,  ii,  849).— The  effect  of 
quenching  and  tempering  on  the  solubility  in  acid  of  steel  containing 
1%  of  carbon  has  been  studied.  The  hardened  steel  (martensite) 
becomes  more  soluble  in  10%  sulphuric  acid  if  reheated  until  400°  is 
reached,  after  which  the  solubility  again  diminishes.  The  steel  of 
maximum  solubility  is  called  by  the  authors  "  osmondite  "  ;  it  passes 
through  troostite  into  martensite,  on  the  one  hand,  and  through  sorbite 
into  pearlite,  on  the  other.  The  troostites  leave  their  whole  carbon 
content  in  the  form  of  carbon  free  from  iron,  whilst  pearlite  contains 
only  carbide  carbon,  which  is  evolved  in  the  form  of  hydrocarbons  in 
the  action  of  acid. 

In  the  tempering  of  martensite,  the  greatest  development  of  heat  is 
below  the  osmondite  point. 

Steel  containing  only  0"07%  C  also  shows  a  maximum  solubility 
when  tempered  at  400°,  indicating  that  the  allotropy  of  the  iron  has  an 
influence  on  solubility. 

The  solubility  of  soft  steel  is  increased  by  cold-working,  but  again 
diminished  by  reheating,  heating  even  to  100°  having  a  marked  effect. 
A  permanent  strain  of  only  2%  in  length  may  be  detected  in  this  way. 
On  the  other  hand,  cold-worked  aluminium  is  less  soluble  than 
annealed  metal.  The  same  holds  good  of  copper,  but  in  this  case  the 
changes  are  very  small.  C.  H.  D. 

The  Decarburisation  of  Iron- Carbon  Alloys.  William  H. 
Hatfield  {J.  Iron  and  Steel.  Inst.,  1909,  i.     Compare  Wiist,  Abstr., 

1908,  ii,  286). — Experiments  with  iron  containing  1*64%  of  carbon  in 
the  form  of  cementite  show  that  temper  carbon  is  not  formed  in  the 
decarburising  process,  and  that  practically  the  whole  of  the  carbon 
may  be  removed  by  oxidation.  This  disproves  Wiist's  theory  that  the 
carbon  is  only  oxidised  after  intermediate  formation  of  temper  carbon. 
The  results  are  confirmed  by  the  behaviour  of  white  iron.  The  reaction 
between  the  carbide  and  the  oxidising  medium  begins  at  750°. 

C.  H.  D. 

Formation  of  True  Peroxides  of  Iron.  Giovanni  Pellini  and 
D.  Meneghini  {Gazzetta,  1909,  39,  i,  381 — 398;  Zeitsch.  anorg.  CJiem., 

1909,  62,  203—217.  Compare  this  vol.,  ii,  50).— The  action  of 
hydrogen  peroxide  on  ferrous  or  ferric  chloride,  ferrous  hydroxide, 
or  ferric  oxide  gives  rise  to  a  very  ustable,  pale  red  substance,  which 
has  a  less  colloidal  appearance  than  ferric  hydroxide  and  all  the 
characters  of  the  true  peroxides.  The  composition  of  this  substance 
cannot  be  established  with  certainty,  owing  to  its  instability,  to 
admixture  of  varying  proportions  of  ferric  oxide,  and  to  the  presence 
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of  alkali  chloride  in  the  precipitates  obtained  by  the  action  of  alkali 
on  ferrous  and  ftrric  chlorides.  In  the  peroxides  obtained  by  the 
authors,  the  ratio  Fe :  O  never  exceeds  2,  and,  as  the  results  of 
Manchot  and  Wilhelms  (Abstr.,  1901,  ii,  658;  1903,  ii,  152)  and  of 
Just  (Abstr.,  1907,  ii,  852)  indicate  that  the  ratio  Fe  :  O  cannot  be  less 
than  1  : 3  or  more  than  1  :  2,  the  authors'  peroxides  correspond  with  a 
mixture  of  ferric  oxide  and  peroxide.     The  constitution  of  the  peroxide 

is  Fe<V  or  OIFe'O-O-FelO. 

An  alcoholic  solution  of  ferrous  chloride  exhibits  a  yellowivh-green 
coloration,  the  intensity  of  which  is  only  slightly  diminished  by  intense 
cold;  with  ferric  chloride,  the  solution  has  a  yellowish-brown  colour, 
which  fades  appreciably  on  cooling.  The  solution  of  the  ferrous  salt 
reacts  energetically  with  hydrogen  peroxide,  developing  a  considerable 
amount  of  heat  Hnd  an  intense  brown  coloration,  which  is  not  sensibly 
lightened  by  cooling ;  the  solution  of  the  ferric  salt  reacts  at  most 
feebly  with  hydrogen  peroxide,  the  liquid  obtained  not  differing 
appreciably  from  the  original  solution,  and  losing  its  colour  in  the 
same  way  on  cooling.  This  behaviour  indicates  that  some  sort  of 
chemical  combiniition  takes  place  between  the  ferrous  salt  and  hydrogen 
peroxide,  whilst  with  ferric  chloride  such  combination  takes  place 
either  not  at  all  or  only  extremely  slowly.  T.  H.  P. 

Chemical  and  Magnetic  Study  of  Complex  Compounds. 
P.  Pascal  (Aiui.  Chim.  Fhya.,  1909,  [viii],  16,  359-402,  520-574). 
— A  resum6  of  work  already  published  (compare  Abstr.,  1908,  ii,  193, 
500,  756,  757,  927,  1013).  The  ferropyrophosphates  reduce  organic 
compounds  at  least  as  readily  as  do  ferrous  oxalate  or  ferrous 
hydroxide  ;  picric  acid,  on  reduction  with  ferrophosphates  in  the  cold, 
yields  picramic  acid,  whilst  at  60°  the  reduction  proceeds  further,  with 
the  formation  of  nitrodiaminophenol ;  similarly,  trinitroresorcinol 
yields  dinitroaminoresorcinol.  Nitrobenzene  is  not  appreciably 
reduced  by  ferrophosphates  even  on  prolonged  heating  at  60°. 
/)-Nitrophenol  is  slowly  reduced  to  p-aminophenol,  whilst  m-nitrophenol 
is  readily  reduced  even  in  the  cold  to  the  corresponding  aminophenol 
and  azo  compound.  M.  A.  W 

Revision  of  the  Atomic  Weight  of  Chromium.  I.  Analysis 
of  Silver  Chromate.  Gregory  P.  Baxter,  Edward  Mueller,  and 
Murray  Arnold  Mines  {J.  Amer.  Chem.  Soc.,  1909,  31,  529 — 541*). — 
The  results  of  determinations  of  the  atomic  weight  of  chromium 
hitherto  recorded  show  considerable  discrepancy,  and  a  re-determination 
has  therefore  appeared  desirable.  Careful  analyses  of  silver  chromate 
have  been  carried  out,  this  substance  being  chosen  since  it  can  be 
obtained  of  definite  composition,  and  can  be  completely  dried  without  de- 
composition. The  chromate  of  silver  is  also  very  suitable  for  the  purpose 
on  account  of  the  ease  with  which  its  silver  can  be  estimated.  In  order 
to  determine  the  ratio  of  the  atomic  weight  of  chromium  to  that  of 
silver  or  oxygen,  the  exact  ratio  of  the  atomic  weights  of  silver  and 
oxygen  should  be  known.  Although  this  knowledge  is  at  present 
*  and  Zeitsch.  anorg.  Chan.,  1909,  62,  313—330. 

32—2 
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lacking,  the  data  obtained  by  the  analysis  of  silver  chromate  will  be 
subsequently  available  for  the  calculation  of  the  atomic  weight  of 
chromium.  The  methods  employed  in  preparing  pure  silver  chromate 
and  effecting  its  analysis  are  described  in  detail. 

In  some  experiments,  the  silver  was  precipitated  as  chloride,  and  in 
others  as  bromide.  From  the  average  of  three  experiments  with  two 
different  samples  of  the  chromate,  the  ratio  2AgCl :  AggCrO^  was 
found  to  be  0-864094  [Ag:AgCl  =  0-752632  (Richards  and  Wells, 
Abstr.,  1905,  ii,  451)],  and  the  percentage  of  silver  in  the  chromate, 
65*0345.  From  the  average  of  eleven  experiments  with  four  different 
samples  of  the  chromate,  the  ratio  2AgBr  :  AggCrO^  was  found  to  be 
1-13207  [Ag  :AgBr  =  0-574453  (Baxter,  Abstr.,  1906,  ii,  740)],  and  the 
percentage  of  silver  in  the  chromate,  65-0321.  The  average  result  of 
all  the  analyses  gives  Ag  =  65*0333%.  Assuming  certain  values  for  the 
atomic  weight  of  silver  referred  to  oxygen  as  16-000,  the  atomic 
weight  of  chromium  is  found  to  have  the  following  values:  Cr  = 
52-06  [Ag=  107-93];  Cr  =  52-01  [Ag  =  107-88];  Cr  =  51-98  [Ag  = 
107-85  J. 

Pure,  unfused  silver  chromate  has  Df  5*625.  E.  G. 

Revision  of  the  Atomic  "Weight  of  Chromium.  II.  Analysis 
of  Silver  Bichromate.  Gregory  P.  Baxter  and  Richard  Henry 
Jesse,  jun.  {J.  Amer,  Chem.  Soc,  1909,  31,  541 — 549*). — Baxter, 
Mueller,  and  Hines  (preceding  abstract)  have  prepared  and  analysed 
pure  silver  chromate  with  a  view  to  throwing  light  on  the  atomic 
weight  of  chromium,  A  similar  investigation  has  been  carried  out 
with  silver  dichromate,  which  has  the  advantages  of  containing  a  much 
larger  proportion  of  chromium  than  silver  chromate  and  of  being 
readily  crystallised  from  nitric  acid,  and  thus  freed  from  impurities 
carried  down  with  it  during  precipitation.  The  pure  salt  was  carefully 
prepared  and  analysed  by  methods  which  are  described.  Silver 
dichromate  cannot  be  completely  dried  without  decomposition,  and, 
when  crystallised  from  nitric  acid,  retains  traces  of  the  acid.  Since, 
however,  the  silver  and  chromium  are  present  in  equivalent  proportions, 
the  inclusion  of  mother  liquor  can  do  no  harm.  Estimations  were 
made  of  moisture  and  nitric  acid  in  specimens  of  the  salt  crystallised 
from  nitric  acid  of  different  concentrations. 

From  the  average  of  nine  analyses  of  three  different  samples  of  the 
dichromate,  the  ratio  2AgBr :  AggCrgO^  was  found  to  be  0-869856 
[Ag:AgBr  =  0-574453  (Baxter,  Abstr.,  1906,  ii,  740)],  and  the 
percentage  of  silver  in  the  salt,  49-9692.  Assuming  certain  values 
for  the  atomic  weight  of  silver  referred  to  oxygen  as  16-000,  the  atomic 
weight  of  chromium  is  found  to  have  the  following  values :  Or  = 
52-06  [Ag=  107-93];  Cr  =  52-01  [Ag=  107-88];  Or  =  51 -98  [Ag  = 
107-85].  These  values  are  identical  with  those  obtained  by  Baxter, 
Mueller,  and  Hines  (loc.  cit.). 

Silver  dichromate  has  Df  4-770.  E,  G. 

Solubility  of  Ammonium  Metavanadate.  Julius  Meyer  (Zeitsch. 
Elektrochem.,   1909,    15,    266— 268).— The    solubility    of    ammonium 
metavanadate  in  water  is  (in  gram-molecules  per  litre)  :  18°,  00372; 
*  and  Zeitach.  anorg.  Chem.,  1909,  62,  331—343. 
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25°  00519  ;  35°,  00898  ;  46°,  01341  ;  55°,  01704 ;  70°,  0-2599.  In 
0'05jy-ammoniuin  chloride  solution,  the  solubilities  are  :  18°,  0*0142  ; 
25°,  00225  ;  35 ^  00445  ;  45°,  0-0757  ;  55^  00954.  In  0-1  ^-ammo- 
nium chloride  they  are  :  18°,  0  00356  ;  25°,  0-00995  ;  36°,  0-0236 ;  45°, 
00451  ;  55*^,  00631.  Each  of  these  sets  of  results  shows  a  change  of 
direction  in  tlie  solubility  curve  between  39°  and  41°,  indicating  a 
change  in  the  solid  suit  at  this  temperature.  Tlie  solubility  in  0*05^- 
and  01  ^-ammonium  nitrate  solutions  are  also  measured,  and  found 
to  be  very  Hli^'htly  greater  than  those  in  the  corresponding  ammonium 
chloride  Kolutions.  The  salt  is  very  much  more  soluble  in  ammonia 
than  it  is  in  pure  water.  In  0'0677^-ammonia,  the  solubilities  at  18°  are 
0047G,  at  25°00603  ;  in  0  2452^-ammonia  it  is  at  18°,  0-0680,  and 
at  25<^  0073  ;  in  0-5872iV-ammonia  at  18°,  01029,  and  at  25°,  0108. 

T.  K 

Action  of  Antimony  Hydride  on  Dilate  Silver  Solutiona 
Hans  He(  klrbbn  {Ber.,  1909,42,  1458—1464).— The  black  precipitate 
produced  by  antimony  hydride  in  silver  nitrate  solutions  has  been 
assumed  to  have  the  composition  Ag,Sb  (Lassaigne,  J.  Chitn.  Med., 
1840,  17,  443),  but  secondary  reactions  are  known  to  occur.  The 
precipitate  contains  oxygen,  but  not  in  the  form  of  antimonic  acid, 
which  is  not  produced  when  dilute  nitric  acid  acts  on  antimony 
hydroxide  ;  it  has  therefore  been  described  as  a  mixture  of  metallic 
silver  and  antimony  hydroxide  (Vitali,  Abstr.,  1893,  ii,  206). 

Owing  to  secondary  reactions,  the  method  adopted  in  the  case  of 
arsenic  hydride  (Reckleben,  Lockemann,  and  Eckardt,  Abstr.,  1908,  ii, 
36)  is  not  applicable.  The  black  precipitate  is  decolorised  by  oxidising 
agents,  of  which  iodine  is  the  most  convenient.  Iodine  in  presence  of 
tartaric  acid  readily  converts  metallic  aotimony  into  antimonic  acid  : 
Sb-j-5I  +  4U20  =  H3SbO^-i-5HI,  and  the  free  antimony  may  be  esti- 
mated in  this  way.  The  result  of  the  analyses  shows  that  the  first 
reaction  of  antimony  hydride  with  silver  nitrate  is  that  described  by 
Lassaigne:  SbH3  +  3AgN08  =  Ag,Sb-f-3HNO,,  but  that  the  excess  of 
silver  nitrate  causes  the  further  reaction  : 

AgjSb  -f-  3  AgNO,  +  3HjO  =  6  Ag  -t-  HjSbOj  -I-  6HNO3. 
The    final    precipitate    therefore    consists    of    silver    and    antimony 
hydroxide  with  a  little  metallic  antimony,  some  antimony  at  the  same 
time  passing  into  solution.  C.  H.  D. 

Influence  of  High  Potential  Discharge  on  Amorphous  Gold. 
Bayard  G.  Cobb  (C7i«w.  iVews,  1909,  99,  209— 210).— When  amor- 
phous gold,  precipitated  from  auric  chloride  by  ferrous  sulphate,  washed 
thoroughly  many  times  with  nitric  acid,  and  finally  with  distilled 
water,  is  submitted  to  the  influence  of  the  high  potential  discharge  of 
a  ten-inch  Rhnmkorf  coil  between  platinum  electrodes,  it  becomes 
active  towards  a  photographic  plate,  and  appears  to  develop  traces  of 
copper.  This  experiment  has  been  repeated  four  times  with  similar 
results,  and,  in  addition,  pure  amorphous  gold  placed  between  pure 
platinum  electrodes  in  a  partly  evacuated  glass  tube  and  subjected 
in  a  like  manner  to  the  high  potential  discharge  for  three-quarters  of 
an  hour,  when  subsequently  dissolved  and  analysed,  gave  even  more 
distinct  indications  of  copper.  J.  V.  E, 
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The  Supposed  Hydrolytic  Action  of  Platinum-black.     W.  E. 

Grove  and  Arthur  S.  Loevenhart  (Proc.  Amer.  Soc.  Biol.  Chem.,  1908, 
xxviii — xxix  ;  J.  Biol.  Cliem.,  6). — After  a  month  no  hydrolysis  of  starch 
occurred  on  the  addition  of  platinum-black.  The  effect  observed  by 
others  who  used  large  quantities  is  due  to  oxidation  by  the  platinum 
oxides  contained  in  platinum-black,  but  there  is  no  evidence  of 
catalytic  action.  W.  D.  H. 


Mineralogical    Chemistry. 


Paraffin  Content  of  Mineral  Oils  as  Criterion  for  Judging 
their^Relative  Geological  Age.  Michael  Rakusin  {Ber.,  1909,  42, 
1211 — 1215,  Compare  this  vol.,  ii,  153,  246). — It  is  found  as  the 
result  of  the  investigation  of  samples  of  mineral  oils  from  the  same 
district  that  the  percentage  of  paraffin  hydrocarbons  present  in  the 
natural  petroleum  decreases  with  an  increase  in  the  geological  age  of 
the  oil. 

It  is  possible  that  in  nature,  fractionation  of  the  mineral  oil  takes 
place  in  a  manner  similar  to  that  observed  by  Gilpin  and  Cram  (this 
vol.,  i,  1),  as  a  result  of  which  the  paraffin  hydrocarbons  are  found 
nearer  the  surface  than  the  denser,  unsaturated  hydrocarbons. 

W.  H.  G. 

Gases  Occluded  in  the  Lavas  of  the  Last  Eruptions  of 
Mounts  St.  Pel6e  and  Vesuvius.  Gbossmann  {Compt.  rend.,  1909, 
148,  991 — 992). — Two  lavas  from  each  volcano  were  examined  by 
heating  in  a  vacuum,  the  gases  being  absorbed  by  the  usual  reagents. 
Nitrogen  was  finally  absorbed  by  lithium  at  a  very  dull  red  heat,  and 
the  residues  were  examined  spectroscopically.  The  lava  from  Vesuvius 
(1906)  contained  much  more  gas  than  that  from  St.  Pelde  (1902). 
Carbon  dioxide,  carbon  monoxide,  hydrogen,  and  nitrogen  were  present 
in  all,  oxygen  and  methane  only  in  Vesuvian  lavas.  Helium  was 
found  in  one  St.  Pelee  sample,  and  argon  in  one  from  Vesuvius. 
Ethylene,  acetylene,  propylene,  and  benzene  were  absent.      K.  J.  C. 

Composition  of  Bauxite.  H.  Arsandaux  {Compt.  rend.,  1909, 
148,  936 — 938). — Fifteen  specimens  of  bauxite  have  been  analysed 
by  heating  each  with  concentrated  hydrochloric  acid  for  an  hour  on 
the  water-bath,  which  extracts  all  the  iron  and  very  little  aluminium ; 
the  residue  containing  practically  all  the  aluminium,  and  also  titanium 
and  silicon,  is  then  treated  with  concentrated  sulphuric  acid,  and  the 
analysis  completed  in  the  usual  way.  By  determining  the  proportion 
of  water  in  the  part  insoluble  in  hydrochloric  acid,  an  approximate 
value  is  obtained  for  the  degree  of  hydration  of  the  alumina.  The 
results  show  that  the  proportion  of  water  associated  with  the 
aluminium  is  independent  of  the  proportion  of  iron  in  the  mineral, 
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and  (in  all  cases  but  one)  corresponds  approximately  with  the  formula 
Al20„H20.  The  oxide  of  iron  is  practically  anhydroas.  Titanium  is 
present  in  very  small  proportion,  and  prob»ably  exists  as  metatitanio 
acid.     The  proportion  of  silicon  varies  considerably.  G.  8w 

Three  New  Manganese  Minerals :  Vredenbargite,  Sitap&rite, 
and  Juddite.  L.  Lkioh  Fksmor  {lUe.  GmI,  Surv.  India,  1908,  37, 
199—212.  Compare  Abstr.,  1907,  ii,  700;  1909,  u,  153).— 
VredenfnirgiU  is  found  as  crystalline  maases  in  the  manganese  deposits 
at  I^ldongri  in  the  N4gpur  district,  Central  Provinces,  India  (anal.  I), 
and  at  Garividi  in  the  Vizagapatam  district,  Madras  (anal.  II). 
It  is  dull  steel-grey  with  metallic  lustre,  and  in  strong  sunlight 
shows  a  bronzy  colour  ;  the  streak  is  dark  brownish -black.  There 
are  well-marked  octahedral  cleavages,  indicating  that  the  mineral 
is  either  cubic  or  tetragonal ;  H  •  6  J.  A  striking  feature  is  the 
very  strong  magnetism,  equal  to  that  of  magnetite,  which  is  often 
polar  in  character.  The  simplest  formula  is  3Mn,04,2FeyO|.  The 
magnetic  character  suggests,  however,  that  the  iron  may  be  present  as 
FegOf,  in  which  case  the  two  analyses  give  the  formuls 

2Mn,03,3(Mn,Fe),0^  and  7Mn,0^8(Mn,Fe),0^ 
respectively. 

(at       H/> 
MnOr  MnO.  Fe,0,.  A1,0,.  B*0.  CaO.  MgO.  SiO^  100*).  (comb.).  Total.  Sp.  gr. 
I.  23-67  38-24  28-85    132     ISO    1-5S    0-»9    1-77*  018      182        —  — 

II.  24-94  88-63  31-29    210     003    090    1*20    020     OUO      0-30         —  — 

III.  86-79  26-89  27-60    1*02    010    614    1*02    117    009 100  82    4-93 

K,0.    Na,0.      S.       P,0,.  A«,0,.    CoO.     CaO.    TiO^    00^     Total.    Sp.  p-. 
I.    —         —         —       107      001        _         —         _       0-09     100-34      4  74 
II.  006      0-14      0  03      0  03       nil       0*05      0-08      0-14       nil      10017      484 

*  Combined  silica,  0*91  ;  free  silica,  0*86%. 

Sitaparite  is  found,  together  with  hollandite  and  other  manganese 
minerals,  at  Sitapdr  in  the  Chhindw^Lra  district.  Central  Provinces. 
In  its  dark  bronze-grey  colour  it  closely  resembles  vredenburgite,  but 
it  is  distinguished  from  this  by  being  only  feebly  magnetic.  It 
is  brittle  with  j>erfect  cleavages ;  H  —  7  ;  D  4-93 — 5-09.  Analysis  III 
gives  the  formula  10MnO3,9MnO,4FejOj,3(Ca,Mg,Ba)O,  or  more 
simply,  9]Mn._,Os,4Fe203,MnOj,3CaO. 

Juddite  is  a  manganiferous  ampbibole  occurring  in  association  with 
the  manganiferous  pyroxene  blanfordite  (Abstr.,  1907,  ii,  701)  at 
Kdcharwahi  in  the  Nagpur  district.  It  is  distinguished  by  its  very 
strong  pleochroism — carmine,  blue  or  green,  and  orange.        L.  J.  S. 

Stanniferous  Rutile  from  Vaux  (Rhone).  Georges  Fkiedel 
and  Grandjean  {BtUl.  Soc. /ran^.  Min.,  1909,  32,  52—54). — Small 
crystals,  forming  an  accessory  constituent  of  a  very  fine-grained  biotite- 
schist,  have  D  4-238,  and  contain  1-75%  SnOg  and  (approximately) 
98-9%  TiO.3.  The  amount  of  tin  present  in  the  rock  itself  is  00095%,- 
corresponding  with  054%  of  stanniferous  rutile.  L.  J.  S. 

Crystalline  Form  of  Conichalcite.  Leopold  Michel  {Bull.  Soc. 
fran<i.  Min.,  1909,  32,  50— 51).— Crystals  of  this  rare  mineral  have 
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not  previously  been  found.  Material  from  the  veins  of  copper  ore 
(copper-pyrites,  malachite,  etc)  at  Maya-Tass  in  province  Akmolinsk, 
western  Siberia,  presents  a  crystalline  structure,  and  cavities  are 
lined  with  minute,  indistinct  crystals.  The  optical  characters  point  to 
-orthorhombic  symmetry.     Analysis  gave  : 

AS2O5.       P0O5.        CuO.  CaO.        FegOj.      MgO.       HgO.        Total.      Sp.  gr. 

36-40        I'SO         31-55        23-10         0-40         1-90        5-15         99-80         4-15 

L.  J.  S. 

Artificial  and  Natural  Hydrated  Calcium  Carbonates. 
Peter  N.  Tschirwinsky  (ZeitscL  Kryst.  Min.,  1909,  46,  302—303  ; 
from  Ann.  Geol.  min.  Russie,  1906,  8,  238 — 244;  deutsch.  Res., 
245—249).— The  paper  of  L.  L.  Iwanoff  {torn,  cit.,  23—25)  on  the 
occurrence  of  hydrocalcite  in  the  neighbourhood  of  Novo-Alexandria 
is  criticised,  and  a  review  is  given  of  the  knowledge  of  the  hydrated 
forms  of  calcium  carbonate.  Only  three  of  these,  namely,  CaCOgiSHgO, 
CaC03,5H20,  and  CaCOgjeHgO,  are  regarded  as  being  definitely  es- 
tablished, and  of  these  only  the  first  two,  distinguished  respectively 
as  trihydrocalcite  and  pentahydrocalcite,  are  known  as  minerals. 
One  of  the  forms  described  by  Iwanoff  appears  to  be  a  monoclinic 
or  triclinic  form  of  anhydrous  calcium  carbonate  with  D  2-626. 

L.  J.  S. 

Pyromorphite  from  Rhenish  Prussia.  E,heinhard  Brauns 
{Centr.  Min.,  1909,  257 — 264). — A  description  is  given  of  material 
from  several  mines  in  the  neighbourhood  of  Rheinbreitbach.  Dark 
brown  crystals  (a  :  c=  1  : 0-72926)  from  Agidienberg  gave  on  analysis  : 
PbO,  81-88;  PgOfi,  15-80;  CI,  2-53  =  100-21.  L.  J.  S. 

Phenacite  from  Brazil.  Eugen  Hussak  {Cento-.  Min.,  1909, 
268 — 270). — Considerable  numbers  of  perfectly  colourless  and  trans- 
parent crystals  of  phenacite  have  recently  been  found  in  a  gold  mine 
at  San  Miguel  de  Piracicaba,  in  Minas  Geraes ;  they  measure  up  to 
6  cm.  across,  and  are  of  a  flat,  rhombohedral  habit  with  numerous 
bright  faces;  D  2-97.  They  occur  in  a  pegmatite- vein  together  with 
amazon-stone,  quartz,  mica,  tourmaline,  columbite,  monazite, 
xenotime,  etc.  The  xenotime  has  the  form  of  cubes,  being  bounded 
by  the  tetragonal  prism  and  the  basal  plane ;  analysis  by  G.  Florence 
gave ; 

P2O5.         Y2O3,  etc.     AlaOs-t-GlgOa.        SiOo.  Total.  Sp.gr. 

33-21  62-62  3-05  1-41  100-29  4-4 

L.  J.  S. 

Sardinian  Minerals :  Mimetite  from  the  Cupriferous  Strata 
of  Bena  (d)e  Padru  (Ozieri).  Aurelio  Sbrra  {Atti  R.  Accad. 
Lincei,  1909,  [v],  18,  i,  361 — 363). — In  these  strata,  the  author 
finds  two  varieties  of  mimetite  :  one  yellow  and  more  frequent,  and 
the  other,  colourless  or  white,  which  occurs  rarely.  The  yellow 
variety  has  the  composition  : 


PbCly 

PbO. 

AS2O5. 

i\o,. 

Total. 

9-02 

67-83 

22-89 

0-29 

100-03 

MINERALOOICAL  CBEMI8TBT.  493 

which  oorraiponds  with  the  formuU  3[Pb^AB0.),],PbClL,  and  the 
axial  ratio  of  the  cryatab  is  a :  e » 1  : 0-72S40.  The  angle 
(1011) :  (0001)  varies  in  magnitude  with  the  chlorine^wntent  of  the 
mineral,  its  value  being  (1)  40°4'  for  the  yellow  variety,  which  oon- 
tiiiis  2-30%  CI,  and  (2)  39°52'  for  the  white  variety,  containing 
2-44%  CI.  T.  H.  P. 

Weathering  Prooeoees.  KoNSTAirnN  D.  Glinka  {Z€it$eh.  KryH. 
Min.,  I90l>,  46,  283—287;  from  Trav.  Soe.  Nat.  SL  Pitmtbomg, 
1906,34,  \—U^,dm»taehRU.,  176— 178).— A  detailed  study  was  made 
of  the  action  of  weathering  prooeases  on  silicates,  more  especially  of 
aluDiino-silicates,  not  only  in  the  surface  soil,  but  also  in  the  sub^mil 
whore  humus  is  absent.  Numerous  analyses  are  given  of  various 
rock-fonuing  minerak  and  aeolites  and  of  their  weathering  products. 
Experiments  were  also  made  to  determine  the  action  of  water, 
carbonated  water,  dilute  acid  solutions,  and  humus  acid  solutions 
on  these  minerals.  It  is  shown  that  one  and  the  same  mineral  may 
give  rise  to  different  products  according  to  the  conditions  of  weather- 
ing to  which  it  has  been  subjected,  the  presence  or  absence  of  humus 
acid  beiug  of  importance  in  this  direction.  L.  J.  8. 

Allophane  from  Abbey  Wood,  Kent.  R  H.  CHAirDLKft 
{Ceol.  Mag.,  1909,  [v],  6,  222— 223).— A  oonsiderable  amount  of 
allophane  was  found  in  a  denehole  at  Abbey  Wood  near  Woolwich ; 
it  forms  a  seam  between  the  Thanet  Sand  and  the  Chalk,  and  along  a 
fault  fissure  extends  downwards  into  the  Ohalk.  The  material 
is  cream  or  buff-coloured  and  friable.  Analysis  by  J.  L.  Foucar 
gave: 

H,0    Loss  on  ign  itton 

SiO^  AljO,.  CaO.  Fe.  (at  100').  (H/)  +  CO,).      Total. 

28-80  23-52  2-45  trace  88-19  20-77  9873 

L.  J.  S. 

Studies  of  Qamet.  Max  [Paul  Wilhelm]  Skbbach  {Z«it$eh. 
Kryat.  Min.,  1909,  46,  312—315  ;  from  Inaug.  Ditt.,  Heidelberg,  1906, 
1 — 64). — The  following  varieties  of  garnet  were  examined  with  a  view 
to  determining  how  far  the  material,  after  fusion,  is  decomposed  by 
hydrochloric  acid.  For  the  complete  analyses  the  material  was  decom- 
posed by  fusion  with  boron  trioxide.  Determinations  were  also  made  of 
the  sp.  gr.  and  the  refractive  indices  of  the  material  both  before  and 
after  fusion.  Melanite  from  Frascati  (anal.  I — IV),  after  fusion, 
is  not  completely  decomposed  by  hydrochloric  acid.  Demantoid  from 
Polewskoi  Zawod,  Urals  (V  and  VI) ;  also  not  completely  decomposed. 
Pyrope  from  Meronitz,  Bohemia  (VII  and  VIII) ;  over  16%  is  insoluble 
in  hydrochloric  acid  ;  the  fused  material  in  this  case  was  not  an  isotropic 
glass,  but  contained  octahedra,  probably  of  chromite,  set  in  a  bire- 
fringent  ground-mass.  Pyrope  from  Colorado  River,  Arizona  (IX  and 
X).  Almandiue  from  Ceylon  (XI  and  XII)  fuses  to  a  black,  strongly 
magnetic  glass,  of  which  about  28%  is  not  decomposed  by  acid ;  the 
isotropic  glass  contains  skeletal  crystals,  probably  of  magnetite. 
Almandine  from   Jeypur,  India    (XIII   and   XIV) ;    26%  insoluble. 
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Andradite  from  Dognaczka,  Hungary  (XV  and  XVI) ;  the  crystals 
show  a  zonal  structure  with  isotropic  and  birefringent  bands ;  the 
fused  glass  is  practically  all  decomposed  by  hydrochloric  acid. 
Grossular  from  Xalostoc,  Mexico  (XVII  and  XVIII) ;  completely 
decomposed. 

Sp.  gr. 
after 
SiO,.  TiO^,  Al^Os.  Fe,Os.  Cr,03,  FeO.  MnO.  CaO.  MgO.  Total.  Sp.  gr.  fusion. 


1.34 
II.  34 

III.  34 

IV.  35 
V.  35 

VI.  35 

VII.  42 

VIII.  43 

IX.  43 

X.  43 

XI.  37 

XII.  37 

XIII.  38 

XIV.  38 
XV.  36 

XVI.  36 

XVII.  40 

XVIII.  40 


TiO, 
2-63 
1-47 
2-04 


•56 
•29 
•74 
•17 
•63 
•45 
•43 
•24 
•87 
•12 
•39 
•47 
•56 
•70 
•51 
•27 
•62 
•78 


Fe^Os. 
2r31 
22^36 
21^90 
22-22 
28^80 
28-98 
1-00 
0^90 


3^37 
3^21 
2^13 
2-19 
29^19 
29^41 
0^21 
0-15 


—     1^99  0- 

—     1^99  0- 

—     1^99  0^ 

—     1-99  0 

36    0^52  0^ 

29    0  52  0 

97    7^80  0^ 

15    7^80  0- 

50  10^21  0^ 

21  10-21  0- 

-   35-45  r 

—   35^45  1 

—   31^58  1^ 

-   3r58  1^ 

—     0  69  0^ 

—     0^69  0- 

-     0-43  1- 

-     0*43  0- 

3^774  3  263 


025  3-240 


600  3-171 
506  2^866 


Including  KjO,  0-14. 
Loss  on  ignition,  0^41. 


•29  31' 
•23  31' 
-18  35- 
•95  35^ 

t  NagO,  trace. 

II  Loss  on  ignition,  0^40. 

The  fusing  of  garnets  is  thus  accompanied  by  a  decrease  in  sp.  gr. 
of  12'5 — 20%,  and  the  refactive  indices  are  also  lowered  by  4*2 — 6"6%. 

L.  J.  S. 

Basalts  from  the  Plateau  Round  Tiesi,  Northern  Sardinia. 
AuRELio  Serra  (Atti  R.  Accad.  Lincei,  1909,  [v],  18,  i,  399 — 405). — 
The  author  describes  various  samples  of  basalt  from  different  points 
of  the  plateau  surrounding  Tiesi. 

(1)  From  Monte  Santo. — The  fundamental  mass  consists  of  slender, 
felspathic  strips,  embedded  in  which  are  crystals  of  labradorite, 
olivine,  delessite,  augite,  apatite,  ilmenite,  aod  magnetite.  Its  chemical 
composition  is  : 

AloO,.       FejOg.      FeO.       MnO.  TiO,.       PjOg.        CaO. 

24"47         1^40         3^60        0^32  0-60         0-56         6-83 

H2O  H2O 

(at  110°).  (at  red  heat).     Total. 

0-20  0^57             100-48 

l-3E,O,E2O3,3^80SiO2; 


SiOa. 
53-15 

MgO. 
1-22 


K2O. 
2-59 


These   results 
1  : 1-99. 

(2)  From 
labradorite, 
granules  of 
magnetite. 

SiOj. 
53^36 


NagO. 
4^97 

correspond    with 


R2O 


K0  = 


Monte  Pelao. — The  stripy  felspar  exhibits  inclusions  of 
olivine,  augite,  hyperstbene,  magnetite,  apatite,  and 
oxidised  iron   formed  by  alteration   of   the  olivine  and 


The  composition  is  : 

AI2O3.       FcjOj.      FeO. 
23^17         1^92         3-34 


MgO. 
0-89 


K2O. 
3-08 


Na.,0. 
4-62 


MnO. 
0^48 

(at  110°). 
©•55 


TiOs, 
0^59 
H2O 
(at  red  heat) 
0-83 


P2O5. 
0^60 


CaO. 

7^34 


Total. 
100-77 
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These  numbers  lead  to  the  formula:  l-6RO,R,0,,S-94SiO,;  R,0:RO- 
1  :  '2 -3, 

(3)  From  Monte  Giava — ^The  matrix  consists  of  small  microliths  of 
felxpar  containing  crystals  of  plagioclase,  aogite,  and  olivine,  and 
F^nmll  ^'ranules  of  magnetite.     Analysis  gives  the  following  results : 

SiO^       Al^,.      Fe,0,.      FeO.      MnO.      TiO,      P^,.      CW). 
5214        21*89         174        SM        0*40        0*51         077        916 

H/)  HjO 

M^O.  Kfi.         Ns/).      (St  110*).    (st  red  b«it).    Total. 

2-81  aS4  415  0-32  0-99  I00-«6 

the  formula  being  l-8RO,R^O,,4-08SiO^ 

Thene  rooks  are  more  add,  and  contain  more  alkali,  than  the 
mean  of  19  basalts  examined  by  Loewinson-Lessing  (Stodien  iiber 
Eruptivgesteine,  Internat.  Oeol.  Oong.,  St.  Petersburg,  1899, 
193_461),  the  mean  formula  being  3  64RO.R,0^4-6SSiO, ;  R,0  :  RO- 
1  :  7*85.  The  rocks  examined  by  the  author  are  evidently  intermediate 
to  the  andesitee  and  basalts,  and  approximate  the  more  nearly  to  the 
former  class.  They  differ  considerably  from  the  more  recent  eruptive 
rooks  of  Northern  Sardinia  (compare  this  vol.,  ii,  156),  the  mean 
formula  for  which  is:  1-9RO,R,0^4-O98i0y  T.  H.  P. 

Cheinical  Oomposition  of  the  Deposits  fk>om  the  Thermal 
Waters  of  Uriage  (Isdre).  Oustavb  Massol  {BuH.  Soe.  ehim.,  1909, 
[iv],  5,  404—405.  Compare  Abetr.,  1908,  ii,  1U04).— The  waters  of 
the  thermal  spring  of  Uriage  deposit  on  cooling  a  pale  yellowish-grey 
solid,  soft  and  oily  to  the  touch,  and  consisting  of  sulphur,  56*4%; 
mineml  matter,  3594%;  organic  matter,  6'44%.  and  moisture,  1*22%. 
The  sulphur  is  almost  entirely  soluble  in  carbon  disulphide ;  the  organic 
matter  contains  nitrogen  ;  the  mineral  matter  is  composed  chiefly  of 
silicic  acid,  and,  in  addition  to  the  elements  calcium,  magnesium,  and 
arsenic  found  by  Lefort,  contains  also  zinc,  manganese,  lead,  and  copper. 

M.  A.  W. 


Physiological    Chemistry. 


Biological  Oxidation.  Carl  Emgler  and  Reginald  O.  Herzoo 
{Zeitsch.  physiol.  Clievi.,  1909,  59,  327 — 375). — A  discussion  mainly 
historical  and  theoretical  of  the  knowledge  of  oxidation  in  the  body. 
The  organism  takes  in  gaseous  oxygen,  and  the  first  phase  of  its  action 
is  an  auto-oxidation  with  the  formation  of  additive  compounds  of  the 
autoxidisable  substances  with  a  molecule  of  oxygen,  for  which  the 
name  moloxides  is  suggested  ;  the  action  of  peroxides  on  "  acceptors  " 
and  the  part  played  by  oxydases  are  also  considered.  The  oxydases  are 
regarded  as  enzymes  in  the  sense  of  catalytic  agents.  W.  D.  H. 
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The  Partition  of  the  Sugar  in  Blood,  Adolf  Hollinger 
(Biochem.  Zeitsch.,  1909,  17,  1 — 12). — In  normal  circumstances  the 
fluid  and  corpuscular  portions  of  the  blood  contain  about  the  same 
amount  of  sugar.  In  the  majority  of  cases  of  hyperglycaemia,  the 
amount  in  the  corpuscles  increases  more  than  that  in  the  plasma.  It  is 
therefore  necessary  in  every  case  to  make  an  estimation  in  the  whole 
blood.  W.  1).  H. 

Enzyme  Concentration  in  Saliva.  J.  G.  Eyan  {Amer.  J.  Physiol., 
1909,  24,  234 — 243). — The  rabbit's  submaxillary  saliva  contains  no 
diastase ;  the  parotid  saliva  contains  about  the  same  concentration  of 
ptyalin  as  human  parotid  saliva,  but  cases  are  found  where  the  enzyme 
is  absent  both  in  the  parotid  saliva  and  serum  of  rabbits.  Most  ptyalin 
is  obtained  in  saliva  obtained  by  stimulating  the  cervical  sympathetic 
nerve,  or  by  lessening  the  blood  supply  of  the  gland.  During  prolonged 
secretion,  the  ptyalin  concentration  falls  off  and  may  reach  zero.  The 
same  is  probably  true  for  enzyme  concentration  in  other  secretions. 

W.  D.  H. 

Bnterokinase  in  Infancy.  Arthur  E.  Austin  (Proc.  Amer.  Soc. 
Biol.  Chem.,  1908,  viii — ix ;  /.  Biol.  Ghem.,  6). — Extracts  of  the 
pancreas  of  infants,  from  twenty-four  days  of  age  onwards,  contained 
trypsin  at  least  partly  activated.  The  intestinal  mucous  membrane 
of  the  same  children,  irrespective  of  age  or  cause  of  death,  contained 
enterokinase.     No  antikinase  was  discovered.  W.  D.  H. 

Human  Pancreatic  Juice.  Harold  0.  Bradley  {J.  Biol.  Chem., 
1909,  6,  133 — 172). — Owing  to  an  accident  followed  by  an  operation, 
the  opportunity  occurred  of  obtaining  for  some  time  a  supply  of  human 
pancreatic  juice.  Its  specific  gravity  was  about  1*010  ;  its  alkalinity 
varied  from  a  iV^/10  to  a  NI20  sodium  hydrogen  carbonate  solution.  No 
definite  relation  occurred  between  diet  and  enzyme  content.  The 
amount  of  enzymes  varies  a  good  deal,  except  amylopsin,  which  was 
fairly  constant  from  day  to  day.  When  excreted  slowly,  the  juice  is 
more  concentrated  in  total  solids,  carbonates,  and  lipase.  Eennin, 
invertase,  and  lactase  were  not  found.  Neither  manganous  sulphate 
nor  bile  accelerated  its  power  to  digest  starch.  Trypsin  was  found  in 
about  half  the  samples ;  the  inactive  samples  became  gradually  active 
after  a  time,  even  in  the  presence  of  toluene  or  chloroform.  Activation 
was  rapidly  brought  about  by  enterokinase.  Saponification,  both  of 
olive  oil  and  of  ethyl  butyrate,  varied  in  a  parallel  way  in  the  different 
samples ;  probably  a  single  enzyme  is  concerned  in  both  cases.  Bile 
exercises  a  two-fold  influence  on  the  digestion  of  olive  oil :  it 
assists  emulsification,  and  protects  the  enzyme  from  the  inhibitory 
action  of  the  acid  liberated.  The  effect  on  the  digestion  of  ethyl 
butyrate  is  more  complex ;  it  inhibits  or  accelerates  according  to  its 
concentration. 

The  hydrolysis  of  olive  oil  proceeds  at  first  as  an  autocatalytic 
reaction.  This  may  be  due  to  soap  formation  and  consequent 
eti'-'sitication.  At  certain  stages  there  is  a  constant  relation  between 
l  s  amount  of  acid  liberated  and  the  time  of  the  reaction.  Continuous 
shaking  inhibits  the  reaction.  This  may  be  due  to  air  bubbles 
diminishing  the  surface  contact  between  zymolite  and  enzyme.     Up  to 
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.'(0°,  riKo  of  temperature  increases  the  reaction,  and  above  that  inhibition 
occiirH  )ty  an  increase  in  the  inhibitory  effect  of  the  oleic  acid  ;  at 
■  >0'\  the  enzyme  is  weakened,  and  about  60°,  it  is  destroyed. 

W.  D.  H. 

Activation  of  Pancreatdo  Joioa.  Rabraba  Atrtov  {Qvumi.  J. 
h'rj).  rhysioL,  1909,  2,  201— 217).— Pancreatic  trypdnofm  may  bo 
uctiviited  by  enterokinaae,  and  also  by  calcium  laltc,  probably  by 
chumical  action.  The  spontaneous  activation  which  occurs  when  tho 
juice  is  kept  free  from  the  enterokinase  is  mainly  due  to  the  proeeneo 
of  calcium  salts  in  the  juice.  But  some  other  factor  is  present,  for, 
iiftc>r  decalcification,  addition  of  calcium  salts  does  not  produce 
M.  Excess  of  calcium  salts  inhibits  activation.  Spontaneous 
a  is  accelerated  by  heat ;  the  calcium  reaction  of  the  juice  is 
1.'^  aSttoted  by  changes  of  temperature  under  40°;  activation  by 
I  II I  urokinase  is  retarded  at  36°,  as  the  entyme  is  deetroyed  by  that 
temperature  in  an  alkaline  medium  ;  in  a  neutral  medium,  elevation  of 
temperatures  quickens  activation.  W.  D.  H. 

Action  of  Electrolytes  on  the  Hydrolysis  of  Fats  by  the 
Pancreatic  Secretion,  ^mili  F.  Tbrboiitb  {Compl.  rm%d.,  1909, 
148,  1215 — 1218). — Experiments  are  described  bearing  on  the 
intluence  exerted  by  the  sodium  halides,  and  by  the  chlorides  of 
calcium,  barium,  and  magnesium,  on  the  pancreatic  hydrolysis  of  fats. 
The  experiments  do  not  support  the  view  that  these  salts  accelerate 
digestion  by  facilitating  the  formation  of  fatty  emulsions. 

w.  o.  w. 

Metabolism  of  a  Breast-fed  Infant.  Samubl  Ambkro  and 
W.  P.  MoKHiLL  {Proc.  Amer.  Soo.  Biol.  Chrnn.,  1908,  xxxv— xxxvi ;  J. 
Biol.  Cliem.,  6). — Details  are  given  of  the  nitrogenous  metabolism  in 
an  infant  a  month  old,  for  two  periods  in  which  it  received  different 
amounts  of  milk.  The  retention  of  nitrogen  decreased  with  advance 
in  age.  The  ammonia  coefficient  is  not  so  much  dependent  on  the 
amounts  of  protein  and  fat  in  the  food  as  on  the  ratio  between  them. 
In  the  first  period  the  fat :  protein  ratio  was  3*2  :  I,  and  the  ammonia 
coefficient,  81%;  in  the  second  period,  on  a  scantier  diet,  the  F:P  ratio 
was  51:1,  and  the  ammonia  coefficient,  18*3%.  W.  D.  H. 

Influence  of  Salicylic  Acid  and  its  Isomerides  on  Meta- 
bolism. Elbert  W.  Rockwood  {Proc.  Amer.  Soc.  Biol.  Chem.,  1908, 
xxxv;  J.  Biol.  Cham.,  6). — In  a  purine-free  diet  in  man,  the  ortho- 
compound  increases  the  output  of  uric  acid,  possibly  because  it  inhibits 
the  uricolytic  enzyme,  m-  and  ^-Hydroxy benzoic  acids  have  no  such 
effect.  W.  D.  H. 

The  Transfer  of  Protein  in  Inanition.  Albert  Woelfkl  {J. 
Biol.  Ghem.,  1909,  6,  189— 201).— It  is  well  known  that  in  inanition 
certain  organs,  such  as  the  brain  and  heart,  are  nourished  at  the 
expense  of  less  important  organs.  This  suggests  that  the  same  may 
occur  even  when  food  is  taken,  and  the  suggestion  occurred  that  a 
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difference  in  the  autolysis  of  some  tissues  might  account  for  their 
lability  and  the  transfer  of  protein  to  other  tissues.  A  large  number 
of  autolysis  experiments  are  recorded  in  detail  which,  although  of 
interest  in  themselves,  did  not  solve  the  problem,  nor  do  they  entirely 
exclude  the  suggestion  mentioned.  Among  the  points  made  is  this  : 
the  blood-free  tissues  from  fasting  animals  show  no  marked  difference 
in  autolytic  properties  from  normal  tissues,  hence  there  is  no  evidence 
of  increased  autolysis,  or  diminution  of  anti-enzymes  in  starvation. 

W.  D.  H. 

The  Physiological  Protein  Minimum.  Louis  Michaud 
{Zeitsch  physiol.  Chem.,  1909,  59,  405 — 491). — A  point  hitherto 
neglected  in  considering  the  effect  of  giving  to  a  starving  animal  the 
same  amount  of  protein  as  it  loses  during  inanition,  is  the  kind  of 
protein  used.  A  mere  nitrogen  estimation  in  the  food-protein  is 
insufficient ;  the  proportion  between  the  cleavage  products  is  important. 
It  is  shown  by  experiments  on  dogs  that  a  protein  foreign  to  the  body, 
such  as  edestin,  will  not  produce  equilibrium  if  given  in  quantity 
equal  to  the  protein  lost  during  inanition,  but  this  can  be  accomplished 
if  protein  obtained  from  dog's  muscle,  blood,  and  other  organs  is 
administered ;  horse  flesh  or  casein  are  not  so  readily  built  into  the 
dog's  organism.  By  alternate  periods  of  feeding  and  inanition,  the 
protein  minimum  is  reached  in  a  staircase-like  manner  until  it  reaches 
0*1  gram  nitrogen  per  kilo,  of  body-weight.  W.  D.  H. 

Pat  Absorption.  R.  H.  Whitehead  {Amer.  J.  Physiol.,  1909, 
24,  294 — 296).  -  If  cats  are  fed  on  fat  coloured  with  Sudan-red  III, 
the  globules  found  after  absorption  in  the- villi  are  uncoloured.  This 
is  additional  evidence  in  favour  of  the  view  now  generally  held  that 
fat-splitting  occurs  before  fat  products  are  absorbed  by  the  intestine. 

W.  D.  H. 

Absorption  of  Phenol  from  the  Alimentary  Canal.  Paul 
Hanzlik  and  Torald  Sollmann  (Proc.  Amer.  Soc.  Biol.  Chem.,  1908, 
xxxvii ;  J.  Biol.  Chem.,  6). — If  concentrated  phenol  is  introduced  into 
the  stomach  or  intestine  of  cats  and  dogs  in  the  dose  of  1  gram  per 
kilo,  of  body-weight,  about  38%  is  absorbed  within  five  minutes,  and 
then  absorption  completely  ceases  ;  the  cause  of  the  arrest  is  not  clear, 
for  it  is  stated  not  to  be^due  to  corrosion,  or  local  injury,  or  low  blood- 
pressure,  or  re-excretion,  or  to  a  greater  solubility  in  the  gastric  contents. 

W.  D.  H. 

The  Pats  of  Hens'  Eggs.  Rapfaele  Paladiko  (Biochem.  Zeitsch., 
1909,  17,  356— -360).— The  yolk  of  hens'  eggs  contains  both  liquid  and 
solid  fats,  amongst  the  products  of  hydrolysis  of  which  were  oleic, 
palmitic,  and  stearic  acids.  Phosphoric  acid,  iron,  and  sulphur  were 
also  found.     Formic  acid  was  probably  also  present.  S.  B.  S, 

Origin  and  Destiny  of  Cholesterol  in  Animals.  III. 
Absorption  of  Cholesterol.  Charles  Doree  and  John  A. 
Gardner,  IV.  Cholesterol  of  Eggs  and  Chicks.  G.  W.  Ellis 
and  John  A.  Gardner  {Proc.  Roy.  Soc,  1909,  B,  81,  109—128, 
129—132.      Compare    Abstr.,     1908,    514).— Consideration    of    the 
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previous  work  of  the  authors  and  of  others  appears  to  show  that  some 
of  the  choleMterol  of  the  bile  is  the  dubris  of  blood-corpuscles  and 
other  cellH ;  this  choleHterol  M,  however,  re-absorbed  and  used  in  the 
iiuiking  of  new  cells ;  the  fsMses  of  herbivora  is  free  from  cholesterol, 
and  in  carnivora,  the  faecal  cholesterol  is  accounted  for  by  that  in  the 
food,  whicli  may  on  certain  diets  be  partly  converted  into  coprosterol. 
Thero  is,  however,  wastage  of  cholesterol  through  the  skin,  and  the 
(|ueHtion  arises  how  this  is  made  good.  Feeding  experiments  were 
therefore  undertaken,  and  in  rabbits  considerable  absorption  of 
choleHterol  added  to  the  food  occurs,  and  the  percentage  in  the  blood 
ri-c'i.  In  cats  a  ditficulty  arose  in  not  at  first  being  able  to  demise  a 
(lit  t  free  from  cholesterol,  and  so  the  results  are  not  so  clear.  This 
liitiiculty  has  now  been  overcome  and  further  work  promised.  In 
the  experiments  on  eggs  and  chicks,  no  synthesis  of  cholesterol  wm 
found  to  occur  during  embryonic  development.  W.  D.  H. 

A  Mono-aminodipbosphatide  in  Bgg-Yolk.  Hugh  MaoLbah 
{BioC/um.  J.,  1909,  4,  168— 174).— The  ethereal  extract  of  egg-yolk 

I  tiins  ordinary  lecithin,  and  also  a  mono-aminodiphosphatide  which 
i>  ^oinowhat  different  from  the  cuorin  of  heart-mudcle.  The  difference 
prolialily  depends  on  the  presence  of  different  fatty-acid  radicles.  The 
uthc'ieai  extract  also  contains  pure  tripalmitin.  W.  D.  H. 

Qlobulins  of  Bgg-Yolk  of  Selachians.  Carl  L.  Alsbkro  {Proe. 
Amer.  Soc.  Biol.  Chein.,  1908,  xiii ;  J.  Biol.  Chem.,  6). — The  ovarian 
eggs  of  the  skate  contain  a  characteristic  vitellin,  but  in  the  eggs  of 
the  spiny  do^'tish  none  could  be  found.  As  the  skate  is  oviparous  and 
the  dogfish  viviparous,  this  may  have  a  biological  significance. 

W.  D.  H. 

Chemical  Analysis  of  Brain.  Waldkmab  Koch  and  Stdnby  A. 
Mann  {Arc/i.  A'eurol.  and  PsychicU.  London  County  Couneilt  1909,  4, 
174 — 219). — The  methods  employed  for  the  separation  and  estimation 
of  the  numerous  constituents  of  nervous  material  are  described  with 
some  f  uloess.  As  the  brain  grows,  there  is  a  decrease  in  the  proportion 
of  moisture,  proteins,  extractives,  and  ash,  and  an  increase  in  the 
gahictosides,  lipoids,  and  cholesterol.  There  is  an  increase  in  lipoid  sul- 
phur and  phosphorus,  but  a  decrease  in  neutral  and  inorganic  sulphur 
and  extractive  phosphorus.  A  comparison  of  the  human  brain  with 
that  of  other  animals  is  deferred.  In  non-nervous  disease  the  varia- 
tions from  the  normal  are  unimportant.  Elxamination  of  the  brain  in 
cases  of  dementia  prsecox  confirm  those  previously  published  (Abstr., 
1908,  ii,  62).  In  general  paralysis,  the  destructive  disease  attacks  the 
brain  tissue  as  a  whole,  but  the  phosphatides  appear  to  be  the  most 
readily  destroyed  constituents.  The  change  in  the  neutral  sulphur 
content  which  occurs  in  dementia  prsecox  is  not  seen  in  general 
paralysis.  W.  D.  H. 

Influence  of  Age  on  the  Quantity  and  Chemical  Distribution 
of  Phosphorus  in  Nerves.  Charles  Dhere  and  H.  Maurice 
{Compt.  rend.,  1909,  148,  1124 — 1125). — Determinations  have  been 
made  of  the  amount  of  phosphorus  in  the  dried  peripheral  nerves  of  dogs 
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varying  in  age  from  four  weeks  to  eight  years.  It  is  found  that  the 
total  phosphorus  diminishes  as  the  age  increases  ;  the  same  is  true  of 
the  lipoid,  nucleic,  and  inorganic  phosphorus,  although  to  a  different 
extent  in  each  case.  When  the  amount  of  phosphorus  in  these  states 
of  combination  is  expressed  as  a  fraction  of  the  total  phosphorus,  it  is 
found  that  whilst  the  proportion  of  inorganic  phosphorus  diminishes, 
the  proportion  of  lipoid  and  nucleic  phosphorus  increases  with  age. 

W.  0.  W. 

The  Potassium  in  Cerebro-spinal  Fluid.  Victor  C.  Myers  {J. 
Biol.  Cliem.,  1909,  6,  115 — 131), — The  cerebro-spinal  fluid  alters 
rapidly  after  death,  probably  owing  to  changes  in  the  permeability  of 
the  cell  wall  in  nervous  structures  ;  this  especially  leads  to  a  rise  in 
potassium,  and  occurs  in  health  and  disease.  In  degenerative  nervous 
diseases,  the  amount  of  potassium  in  the  fluid  is  not  increased  during 
life.  There  is  a  similar  increase  in  the  phosphates  after  death. 
Sulphates  are  present  in  the  merest  traces  both  during  life  and  after 
death.  The  sugar  in  the  fluid  usually  disappears  after  death.  The 
proteins  are  increased  in  dementia  paralytica  during  life.  The 
occurrence  of  choline  was  not  investigated.  W.  D.  H. 

Effect  of  Salts  on  the  Frog's  Heart.  F.  C,  Cook  {Amer.  J. 
Physiol.,  1909,  24,  263 — 268). — From  a  small  number  of  experiments, 
the  conclusions  are  drawn  that  nitrites  in  small  doses  slightly  stimulate 
the  heart,  and  that  certain  nitrates  have  a  similar  effect.  The 
sulphates  (except  those  of  iron  and  hydrogen)  increase  the  heart's  rate, 
and  chlorides  produce  the  same  result,  except  those  of  strontium  and 
potassium.  W.  D.  H. 

Retention  of  Alkali  by  the  Kidney.  Lawrence  J.  Henderson 
and  H.  M.  Abler  (Proc.  Amer.  Soc.  Biol.  Cheni.,  1908,  xxxviii — xxxix  ; 
J.  Biol.  Chem.,  6). — Urine  is  treated  with  potassium  oxalate,  filtered, 
diluted,  and  titrated  with  decinormal  sodium  hydroxide,  using  neutral- 
red  as  indicator.  The  end  point  is  found  by  matching  the  colour  with 
that  given  by  a  standard  phosphate  solution  possessing  the  same 
reaction  as  blood.  The  result  of  the  titration  plus  the  urinary 
ammonia  measures  the  alkali  retention.  W.  D.  II. 

The  Action  of  Gases  on  Autolysis,  with  Special  Reference 
to  their  Action  on  Metabolism.  Ernst  Laqueur  {Schrift.  Physihal. 
okonom.  Ges.  Konigsherg,  1909,  1 ;  Reprint). — Under  certain  conditions 
in  life,  when  an  oxygen  deficiency  and  excess  of  carbon  dioxide  occur 
in  the  organism,  an  increased  nitrogen  excretion  as  compared  with  the 
normal  takes  place.  The  author  shows  that  oxygen  inhibits  autolysis, 
whereas  carbon  dioxide  increases  it.  Carbonic  acid,  like  all  other 
acids,  increases  autolysis,  but  it  appears  to  have  a  specifically  powerful 
effect  as  compared  with  others.  S.  B.  S. 

The  Action  of  Arsenic  on  Autolysis.  Ernst  Laqueur  {Schrift. 
Phyaikal.  okonom.  Ges.  Konigsherg,  1907,  48;  Reprint). — Kossel  has 
shown  that  administration   of  arsenic  and   sodium  arsenite  to  dogs 
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increa»efl  nitrogen  excretion.     Nevertheless,  these  substances  inhibit 
autolysis  of  the  liver.  S.  B.  S. 

The  Influence  of  Inorganic  CoUoida  on  Autolysis.  VI.  The 
Diflf«rence8  of  Action  of  Various  Hydrosols.  M.  Ascoli  and 
G.  IzAR  (nioc/iarn.  Zgittch.,  1909,  17,  361—394.  Compare  Abstr., 
1908,  ii,  121,  713). — The  rate  of  autolysis  of  ox-liver  in  presence  of 
varying  quantities  of  different  colloids  was  investigated,  and  in  each 
case  tho  following  determinations  were  made  :  total  nitrogen,  nitrogao 
of  inonoamino-acids,  of  purine  bases,  and  of  albumoee.  It  was  found 
that  the  formation  of  monoamino-acids  in  autolysis  was  influenced  in 
the  name  way  as  the  total  autolysis.  Scission  of  nucleins,  however, 
was  promoted  by  smaller  quantities  of  a  colloid  than  were  necessary 
to  markedly  influence  the  total  autolysis.  The  favouring  action  of  the 
coUoidH  on  autolysis  reaches  an  optimum  with  certain  concentrations  of 
the  colloid,  but  above  this  concentration  the  colloid  exerts  an  inhibitory 
influence.  There  are  quantitative  differences  in  the  action  of  the 
various  colloids,  and  in  a  few  instances  also  qualitative  differences, 
certain  of  the  colloidH  having  actions  somewhat  divergent  from  those 
above  mentioned.  S.  B.  S. 

Adsorption  and  Partial  Purificntion  of  Oatalase  from  the 
Liver.  Amos  W.  Pktkrs  and  H.  W.  Sikwart  {Proe.  Amer.  Soc.  Biol. 
C/ievi.,  1908,  XXX — xxxi  ;  /.  Biol.  Cktm.y  6) — The  aqueous  extract  of 
liver  is  treated  with  sodium  phosphate  and  zinc  sulphate.  The  pre- 
cipitate<l  zinc  phosphate  is  heavily  charged  with  oatalase,  which  is 
removed  with  sodium  phosphate  and  further  purified  by  the  same 
process  of  adsorption.  The  catalase  so  prepared  gives  a  strong  xantho- 
proteic reaction,  but  practically  negative  Millon's  and  biuret  reactions. 
It  is  inactivated  by  boiling.  W.  D.  H. 

Post-Mortem  Glycogenolyais.  John  J.  R.  MacLeod  {Proe.  Amer. 
Soc.  Biol.  C/uiin.,  1908,  xl— xli  ;  J.  Biol.  Chem.,  6).— Glycogen  in  the 
dog's  liver  is  unevenly  distributed  in  the  various  lobes.  If  the  liver 
is  removed  before  death,  the  amount  of  glycogen  is  less  than  imme- 
diately after  death,  probably  because  in  the  former  case  the  liver 
contains  more  blood.  Glycogenolysis  is  quite  slow  immediately  after 
death,  iind  later  is  rapid.  If  the  great  splanchnic  nerve  is  stimulated 
in  the  bloodless  liver,  the  rate  of  glycogenolysis  is  more  than  doubled. 
The  glycogenolytic  fibres  in  this  nerve  are  therefore  independent  of 
the  vaso-motor  tibres.  W.  D.  H, 

Action  of  Phloridzin  on  the  Liver.  Karl  Grube  {PJliiger*» 
Archiv,  1909,  128,  118 — 124). — By  the  simultaneous  perfusion  of 
dextrose  and  phloridzin  through  the  liver,  no  increase  of  glycogen 
occurs  in  that  organ  such  as  takes  place  when  dextrose  alone  is  perfused. 
It  may  be  that  glycogen  is  formed,  but  this  is  masked  by  the  energetic 
hydrolysis  which  follows  its  formation.  Under  the  influence  of 
phloridzin  the  glycogen  already  present  in  the  liver  decreases  ;  this 
is  not  due  to  a  simple  washing  out,  for  the  lobe  of  the  liver  simul- 
taneously perfused   with   Ringer's    solution    shows    no   s  ich    marked 
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decrease.  The  glycogen  in  the  phloridiin  lobe  is  from  21  to  64%  less 
than  in  the  other.  That  the  glycogen  is  changed  into  sugar  is  regarded 
as  probable,  but  the  point  was  not  specially  investigated.  Phloridzin 
acts  directly  on  the  liver  cells.  W.  D.  H. 

Chemico-physical  Investigations  on  the  Crystalline  Lens. 
VI.  Imbibition  of  the  Lens  in  Sodium  Chloride  Solutions  of 
Various  Concentrations.  Filippo  Bottazzi  and  Nofe  Scalinci  (Atti 
R.  Accad.  Lincei,  1909,  [v],  18,  i,  326—338,  379—384.  Compare 
this  vol.,  ii,  417). — Even  in  very  dilute  sodium  chloride  solutions 
(O'OOOSiV)  the  imbibition  of  the  crystalline  lens  is  much  less  than  in 
distilled  water.  This  is  the  reverse  of  what  occurs  with  gelatin  or 
agar-agar,  probably  owing  to  the  facts  that  the  lens  is  impregnated  to 
some  extent  with  sodium  chloride  solution,  and  that  the  imbibition  is 
accompanied  by  osmotic  processes.  The  solution  in  equilibrium  with 
the  lens  contains  about  1"3%  of  sodium  chloride. 

In  the  more  concentrated  solutions  (0*341 — 2"393iV^)  of  sodium 
chloride,  the  lens  loses  in  the  first  hour  1*35 — 4'93%  of  its  weight. 
With  such  solutions,  there  are  three  distinct  periods,  in  which  (1)  the 
lens  diminishes  in  weight  continuously,  reaching  more  or  less  rapidly 
a  minimum  ;  (2)  the  diminution  in  weight  gradually  disappears,  the 
initial  weight  being  attained,  and  (3)  continuous  increase  in  weight 
takes  place.  The  more  concentrated  the  solution  the  more  rapidly  do 
these  periods  succeed  one  another,  the  rapidity  increasing  more  rapidly 
than  the  concentration. 

The  diminutions  in  weight  which  the  lens  undergoes  in  the  con- 
centrated solutions  are  small  compared  with  the  increases  in  weight  in 
the  dilute  solutions  in  the  same  time,  so  that  the  lens  is  more  inclined 
to  take  up  water,  increase  in  weight,  and  swell  than  it  is  to  lose  water, 
diminish  in  weight,  and  contract. 

Prolonged  immersion  of  two  lenses  in  0'834  and  l"709iV^-sodium 
chloride  solutions  shows  that  in  the  third  period,  after  the  lenses  have 
first  lost  weight  and  then  recovered  it,  increase  in  weight  takes  place 
only  until  a  maximum  is  reached,  the  weight  then  oscillating  about 
this  maximum  for  some  hours.  There  is  thus  an  apparent  tendency 
to  arrive  at  an  equilibrium  between  the  force  of  imbibition  of  the  body 
of  the  lens  which  tends  to  attract  solution  and  the  elastic  tension  of 
the  capsule,  the  opposition  of  which  to  the  entry  of  liquid  increases 
with  the  volume  of  liquid  penetrating  it. 

Immersion  of  lenses  in  water  vapour  of  varying  pressures  at  38° 
shows  that,  no  matter  what  the  vapour  pressure,  disimbibition  of  the 
lens  always  takes  place  to  about  the  same  extent.  When  the  capsule 
of  the  lens  is  removed,  similar  behaviour  is  observed,  and,  if  the 
immersion  is  prolonged,  the  distillation  of  water  from  the  lens  to  the 
liquid  is  continuous.  T.  H.  P. 

Autolytic  Formation  of  Lactic  Acid  in  Muscles.  R  S.  Fbew 
{Zeitsch.  physiol.  Chem.,  1909,  60,  15— 19).— Fresh  rabbit's  muscle 
sometimes  contains  lactic  'acid  (4  cases),  sometimes  not  (3  cases). 
By  short  digestion  in  chloroform  water,  no  formation  of  lactic  acid 
occurred  in  3  cases ;  in  one  case  there  was  a   positive   result.     By 
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prolonged  digestion  there  is  a  decrease  in  the  lactic  acid,  so  there 
seems  to  l)e  present  an  agent  which  destroys  the  acid,  probably  of  the 
nature  of  an  enzyme.  The  amount  of  water  of  crystallisation  in  the 
zinc  Wilt  shows  that  the  acid  is  of  the  dextrorotatory  variety,  but  on 
putrefaction  there  is  generally  a  mixture.  W.  D.  H. 

Influence  of  Cold  Storage  on  Flesh.  A.  D.  Emmett  and 
Hakry  8.  Gkindley  {Proc.  Amer.  Soc.  Biol.  Chetn.,  1908,  ix — x;  J.  BioL 
Chem.  6) — Three  weeks  cold  storage  causes  no  loss  of  water  or  protein 
in  beef  and  chicken,  an  increase  in  soluble  inorganio  phoephates,  and 
a  decrease  in  nonprotein  nitrogen.  Six  weeks  cold  storage  causes  a 
slight  loss  of  water,  no  further  increase  in  phosphates,  and  an  increase 
in  extractives  and  soluble  nitrogen.  Cold  storage  meat  loses  less  in 
cooking,  and  is  juicier.  W.  D.H. 

Diastatic  Enzyme  of  Meat.  Axoe  W.  Petbss  and  H.  A. 
Mattii.l  {Proc.  Amer.  Soe.  Biol.  Chem.,  1908,  xxix— xxx ;  J.  Bid. 
Chem.,  6). — During  autolysis  of  muscle,  the  sugar  obtained  increases 
so  long  as  the  muscle  remains  edible ;  later  the  sugar  diminishes,  and 
finally  vanishes.  W.  D.  H. 

Pharmacologic€tl  Actions  of  the  Placenta.  S.  Hiouchi  {Bio- 
chevi.  Zeilsch,  1909,  17,  21 — 67). — The  normal  human  placenta  con- 
tains neither  a  toxin  nor  any  substances  of  the  nature  of  ergot, 
adrennline,  or  siiponin.  It,  however,  contain.s  enzymes  which  decom- 
(lose  hydrolytically  many  glucosides  and  esters,  in  some  instances  more 
powerfully  than  extracts  of  other  animal  organa  Any  similar  action 
on  alkaloids  is  only  exerted  in  small  measure.  NV.  D.  H. 

Physiology  of  Glands.  XI.  The  Fiinctions  of  the  Spleen. 
Leon  Asiiku  and  Hans  Gbossenbacuer  {Bioehem.  Zeitteh.,  1909,  17, 
78 — 119). — The  amount  of  iron  in  the  f saces  has  no  relation  to  the 
total  amount  of  faeces.  The  daily  excretion  of  iron  in  dogs  from 
which  the  spleen  has  been  removed  is  much  greater  than  in  normal 
dogs  (29*2  to  12-2  mg.  a  day).  This  is  not  due  to  lessened  absorp- 
tion, for  the  same  is  seen  during  inanition  and  in  well-fed  animals. 
The  same  phenomenon  goes  on  five  months  after  the  operation.  The 
spleen,  therefore,  plays  a  part  in  iron  metabolism,  enabling  the  body 
to  retain  and  utilise  it.  W.  D.  H. 

The  Physiology  of  Glands.  XII.  The  Function  of  the  Spleen 
in  Iron  Metabolism.  Leon  Asher  and  Richard  Zimmermann 
{Biochem.  Zeitsch.,  1909,  17,  297—336.  Compare  this  vol.,ii,  163).— 
Dogs,  even  ten  to  eleven  months  after  splenectomy,  excrete  more  iron 
than  normal  animals.  This  difference  between  the  excretion  of  iron 
in  normal  dogs  and  dogs  without  spleen  is  not  much  influenced  by 
subcutaneous  injection,  and  the  spleen  has  but  little  significance  on 
the  utilisation  of  iron  artificially  introduced.  After  injection  of 
acetylphenylhydrazine,  which  causes  a  destruction  of  blood-corpuscles, 
there  is  a  slightly  increased  iron  excretion  in  the  splenectomised  as 
compared  with  the  normal  dog.  On  the  other  hand,  in  starving  dogs, 
where  iron  is  derived  from  the  breakdown  of  body  proteins,  the 
increased  excretion   in   dogs    without  spleen  is  marked  as  compared 
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with  that  of  normal  animals.  The  experiments  confirm  Ascher's  theory 
that  the  spleen  is  capable  of  causing  the  utilisation  of  iron  derived 
from  the  breakdown  of  the  tissue  proteins.  S.  B.  S. 

The  Iron  of  the  Spleen.  Cesare  Capezzuoli  (Zeitsch.  physiol. 
Chem.,  1909,  60,  10 — 14). — In  ox  spleen  an  iron-containing  nucleo- 
protein  is  present ;  it  contains  2"32 — 2-68%  of  phosphorus.  It  dissolves 
in  boiling  water  with  some  difficulty  ;  the  percentage  of  iron  in  the 
nucleo-protein  obtaineJ  by  the  first  extraction  with  boiling  water  is 
1-48 — 2-0,  and  by  the  second,  0-41— 0*97.  The  filtrate  still,  however, 
contains  a  variable  amount  of  iron,  about  20 — 25%  of  the  total. 

W.  D.  H. 

Neurine,  a  Constituent  of  the  Suprarenal  Gland.  Alfred 
LoHMANN  [F/luger's  Archiv,  1909,  128,  142 — 144). — In  addition  to 
adrenaline,  choline,  and  other  bases  previously  separated  from  the 
suprarenal  body,  neurine  is  also  present.  It  was  separated  as  the 
aurichloride,  and  gave  the  chemical  characters  and  physiological 
action  of  neurine.  W.  D.  H. 

Determination  of  Iodine  in  Protein  Combinations.  Louis 
W.  RiGGS.  Absorption  of  Iodine  by  the  Dog's  Thyroid. 
Eleanor  van  Alstyne  and  S.  P.  Beebe.  Iodine  in  Human 
Thyroids.  Louis  W.  Biggs  and  S.  P.  Beebe  {Proc.  Amer.  Soc. 
Biol.  Chem.,  1908,  xli,  xli,  xli — xlii ;  J.  Biol.  Chem.,  6). — Improve- 
ments in  Baumann's  process  are  suggested.  In  young  dogs  there 
is  a  maximum  capacity  for  iodine  absorption  in  the  thyroid  ;  this 
lessens  with  age,  and  in  old  animals  it  may  reach  zero.  In  the 
human  thyroid  the  average  quantity  of  iodine  is  0  33  mg.  per  gram 
of  fresh  gland.  Some  cases  gave  higher  numbers,  but  probably  iodine 
had  been  given  to  these  patients  medicinally.  In  exophthalmic  goitre, 
the  average  figure  was  much  less  (0*08).  Other  pathological  thyroids 
gave  very  variable  numbers.  W.  D.  H. 

Phosphatides  in  Animal  and  Vegetable  Materials.  Hans 
Vageler  {Biochem.  Zeitsch.,  1909,  17,  189 — 219). — From  numerous 
analyses  which  are  given,  the  phosphatides  appear  to  be  bound  up 
with  vital  manifestations  in  plant  life.  The  percentage  present 
increases  with  development,  and  then  decreases  after  maturity  sets 
in.  An  analogous  condition  obtains  in  animal  metabolism.  They 
are  characterised  by  their  colloidal  nature  and  readiness  of  oxidation, 
a  process  intimately  associated  with  life.  Methods  for  their  sharp 
separation  from  one  another  are  still  largely  lacking,  and  so  h  is 
impossible  to  state  the  relative  importance  of  the  different  members 
of  the  group.  Kyes'  results  on  the  part  lecithin  plays  as  an  amboceptor 
are  regarded  as  doubtful.  W.  D.  H. 

Origin  of  Taurocholic  Acid.  Robert  B.  Gibson  {Proc.  Amer. 
Soc.  Biol.  Chem.,  1908,  xvi;  J.  Biol.  Chem.,  6). — Experiments  on 
cats  are  recorded  which  confirm  the  view  of  Bergmann  and  of 
Wohlgemuth  that  taurine  originates  from  the  cystine  of  protein.     If 
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bromobenzene   is  administered,  artificial  cystinuria   is  produced,  and 
the  consequent  fall  in  the  taurine  of  the  bile  was  obsenred. 

W.  D.  H. 

Analysis  of  Vemix  caseoea.  I.  Leo  Rittkb  ton  Zumbusch 
{Zeitsch.  })hy$iol.  Chem.,  1909,  6G,  506—519.  Compare  Ruppel, 
Abstr.,  189C,  ii,  199). — The  amount  of  water  and  of  snbstaacM 
insoluble  in  ether  vary  considerably.  The  insoluble  material  ooosistf 
mainly  of  epidermal  cells.  The  ash  does  not  contain  phoephatea. 
The  fat  which  was  extracted  by  ether  gave  the  following  numbers: 
0  0  9003,  m.  p.  34°,  f.  p.  29-2°,  acid  number  811,  hydrolytic  value 
128*9,  Keichert-MeisHl  numl>er  0*720,  and  iodine  number  47*43. 
Sixty-three  grams  of  the  fat  gave  19  grams  of  fatty  acids  and  38 
grams  of  non-hydrolysable  matter  soluble  in  ether.  Another  portion 
(120  grams)  gave  40  grams  of  non-volatile  fatty  acids,  71  grams  of 
non-hydrolysable  cholesterol  denvative«,  and  small  amount  of 
volatile  acids  (formic).  The  fatty  acids  contained  41*2%  of  oleic 
acid.  The  solid  fatty  acids  are  odourless,  comparatively  hard,  and 
have   m.    p.    56*5°,    f.    p.    48°,   and   iodine  number   25*84. 

J.  J.  S. 

The  Enzymes  of  Milk.  FrAd.  Boedas  and  F.  Touplain  {Compt. 
rend.,  1909,  148,  1057— 1059).— Freeh  milk  is  diCferentiated  from 
boiled  milk  by  the  coloration  it  gives  with  tincture  of  guaiacol  or 
p-phenylenediamine.  The  action  is  a  catalytic  oxidation  of  the 
indicator,  and  has  been  supposed  to  be  due  to  an  enzyme  of  the  oxydam 
class,  termed  lactanaorcosydam  by  Dupuoy.  By  heating  at  80°,  the 
temperature  at  which  enzymes  are  destroyed,  the  oxidising  power  of 
milk  is  lost.  If,  however,  boiled  milk  is  centrif ugalised,  both  the  cream 
and  the  solid  residue  give  the  colour,  whilst  casein  extracted  from 
fresh  or  boiled  milk  is  found  to  give  a  very  intense  coloration.  The 
authors  reject  the  enzyme  theory,  and  prefer  to  suppose  that  the 
reaction  in  question  is  brought  about  by  casein  or  calcium  caseinate. 
In  boiled  milk  the  casein  proper  is  masked  by  a  film  of  soluble  casein 
deposited  on  the  particles.  R.  J.  C. 

The  Ratio  of  Inorganic  Bases  to  Acids  in  Normal  Human 
Urine.  Stanislas  Kozlowski  {BtiU.  Acad.  Set.  Cracow,  1909,  37 — 45). 
— Four  series  of  experiments  were  made,  two  on  a  diet  consisting  chiefly 
of  meat,  one  on  a  mixed  diet,  and  one  on  a  milk  diet.  On  a  meat  diet, 
the  inorganic  bases  considerably  exceed  the  quantity  required  to 
saturate  the  inorganic  acids,  uric  acid,  and  organic  acids  soluble  in 
ether.  The  balance  must  be  considered  as  combined  with  proteic  acids. 
On  a  milk  diet,  on  the  other  hand,  the  inorganic  bases  are  insufficient 
even  to  saturate  the  inorganic  acids,  although  uric,  proteic,  and  ether- 
soluble  organic  acids  are  also  present.  The  balance  must  be  saturated 
by  organic  bases,  of  which  creatinine  can  only  form  a  small  part.  The 
mixed  diet  gives  an  intermediate  result,  the  inorganic  bases  approxi- 
mately satui-ating  the  inorganic,  uric,  and  ether-soluble  acids,  but  not 
the  proteic  acids. 

The  acidity  of  urine  is  only  remotely  related  to  the  production  of 
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acids  in  the  organism.     It  is  not  due  to  an  increased  production  of 
inorganic  or  uric  acids,  and  it  cannot  be  entirely  due  to  acid  phosphates. 

C.  H.  D. 

Composition  of  Dilute  Urine.  Archibald  B.  Macallum  and 
C.  C.  Benson  {J.  Biol.  Chem.,  1909,  6,  87— 104).— In  dilute  urine, 
obtained  after  drinking  large  amounts  of  distilled  water,  A  ranges  from 
—  0*30  to  —  0*075 ;  the  proportion  of  potassium  is  usually  greater 
than  that  in  the  more  concentrated  urine  obtained  before  the  experi- 
ment began,  and  is  never  the  same  as  in  blood-plasma.  This  is  due  to 
a  "  lag  "  in  potassium  secretion  as  compared  with  the  chloride  during 
the  decrease  in  the  concentration ;  the  same  "  lag "  is  seen  usually 
when  the  urine  again  begins  to  become  more  concentrated.  The 
elimination  of  water  and  salts  is  due  to  activity  of  the  renal 
epithelium,  and  is  not  a  mere  filtration.  W.  D.  H. 

The  Influence  of  Adrenaline  on  the  Excretion  of  Carbon 
Dioxide  and  Urine.  St.  Welecki  {Bull.  Acad.  Sci.  Cracow,  1909, 
119 — 124). — The  injection  of  minute  quantities  of  adrenaline  into  a 
vein  causes  an  increase  of  blood-pressure  in  the  main  arterial  system, 
but  a  decrease  in  the  pulmonary  arteries.  Intraperitoneal  injection 
causes  an  increase  of  pressure  in  both  systems. 

Experiments  on  dogs  and  rabbits  show  that  intravenous  injection  of 
adrenaline  causes  an  increase,  and  intraperitoneal  injection  a  decrease, 
of  the  carbon  dioxide  excretion.  In  experiments  on  guinea-pigs,  the 
quantity  of  urine  was  more  than  doubled  after  injections  of  adrenaline, 
the  urine  becoming  more  dilute,  but  the  absolute  quantity  of  dry 
substance  and  nitrogen  being  increased.  C.  H.  D. 

Elimination  of  Barium.  Gustave  M.  Meyer  {Proc.  Amer.  Soc. 
Biol.  Chem.,  1908,  xlvii ;  J.  Biol.  Chem.,  6). — Barium  bromide  was 
given  to  dogs  by  the  mouth  and  subcutaneously ;  by  the  former 
method,  only  traces  appear  in  the  urine,  and  by  the  latter,  none  at  all 
was  found  in  that  excretion.  W.  D.  H. 

Estimation  of  Amino-acids  in  Urine.  Yaldemar  Henriques 
[Zeitsch.  physiol.  Chem.,  1909,  60,  1 — 9). — By  means  of  Sbrensen's 
method  of  titration  with  formaldehyde  (Abstr.,  1908,  ii,  234),  the 
amount  of  amino-acid  nitrogen  in  urine  can  be  estimated  with  great 
accuracy,  and  at  the  same  time  an  estimation  of  ammonia  nitrogen 
can  be  obtained.  The  amount  of  amino-acid  nitrogen  expressed  in 
percentage  terms  of  total  nitrogen  is  in  man  on  a  mixed  diet  about  2 ; 
in  the  goat  fed  on  hay  about  0*7,  and  in  the  dog,  numbers  varying 
from  0*73  to  4*6  were  obtained.  W.  D.  H. 

Indole-producing  Compounds  of  the  Urine.  Charles 
PoRCHER  {Compt.  rend.,  1909,  148,  1210 — 1212). — A  discussion  of 
the  decomposition  of  tryptophan  in  the  digestive  tract  of  the  higher 
a,T.imals,  and  of  the  appearance  of  its  breakdown-products  in  the 
urine.  The  relative  proportion  of  indole-producing  compounds 
(indoleproiiionic  acid,   indoleacetic,   indole-yS-carboxylic  acid,    etc.)  to 
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indozjl  derivatiTee  in  the  nrine  dcptndt  on  the  aztont  to  which 
tryptophan  has  undergone  proteolTtio  deoompontion  in  the  intertine. 

w.  o.  w. 

Metabolism  in  Dementia  Pmoox.  Oiaooko  PiOHnii  (Arth, 
Xeurol.  and  Ptyohiat.  London  Cmnkg  Cvmal^  1909,  4^  SSO— 243).— 
rhi8  is  a  metabolic  study  of  twelve  oei—  of  dementia  pneooz,  four  in 
the  acute  and  eight  in  the  more  adTanoed  etege  of  the  disease.  In  all 
caseR  modifications  of  normal  metabolism  are  seen.  In  the  acute  stage 
(that  of  restlessness  and  Tiolenoe)  there  is  a  negatiTe  balance  of 
nitrogen  (urea,  uric  acid,  purine  bases),  of  phosphorus  and  sulphur, 
indicating  increased  catabolism  of  protein,  and  phosphorised  and 
sulphurised  constituents.    The  bodj  temperatore  is  also  raised. 

In  the  adranoed  stage  (that  of  dtmentia)  there  is  a  proportaooate 
retention  of  nitrogen  and  phon^wma*  also  of  sulphur  proportionate 
to  those  elements,  and  an  inoepeodent  loes  of  calcium.  In  both 
phases  the  intake  and^  ezoretum  of  water  is  diminished,  especially  by 
the  Bkin  ;  it  is  difficult  to  get  the  patients  to  take  fluid,  and  most  of 
the  water  excreted  pssses  off  by  the  kidneys,  ^lere  is  a  relaxed  (ne) 
excretion  of  chlorides.  W.  D.  H. 

Intestinal  Diabetee.  Eduard  PtlOgu  {Pfliigor'a  ArcMv,  1909, 
128,  125 — 135). — Resection  or  even  injury  of  the  small  intestine, 
eapecially  of  its  outer  and  peritoneal  layers,  prodooes  glycosuria, 
which  is  held  to  be  of  nervous  origin.  It  continnes  for  some  days. 
Injury  to  the  pancreas  was  excluded.  W.  D.  H. 

Destruction  of  Body-protein  in  Fever.  Philip  A.  Shatpke 
{Proc.  Avier.  Soc.  Biol.  Ch«m,,  1908,  xxvii ;  /.  BioL  Chtm.,  6).— In 
typhoid  fever  the  loss  of  body-protein  may  be  retarded,  or  even 
prevented,  by  diets  of  high  calorific  value  containing  a  large  amount  of 
carbohydrate.  W.  D.  H. 

The  Large  White  or  Soapy  Kidney.  Oskah  Klotz  {Proc. 
Aiivir.  Soc.  Biol.  Chein.,  1908,  xxxviii ;  J.  Biol.  Cham.,  6).— This 
pathological  specimen  contains  less  fat  than  the  normal  organ,  but  it 
contains  excess  of  "  myelins."  By  extraction  with  ether,  and  subse- 
quent extraction  of  the  ethereal  extract  with  alcohol,  the  substance 
was  obtained  in  solution  and  precipitated  by  chloroform.  It  proved 
to  be  a  compound  of  two  fatty  acids  (one  of  which  is  oleic),  potassium, 
and  sodium.     The  term  soapy  is  therefore  probably  justified. 

W.  D.  H. 

Reaction  of  Blood-serum  in  Malignant  Disease.  W.  N. 
West  Watson  {J.  Path.  BacL,  1909, 13,  429— 436).— The  alkalinity  of 
the  serum  to  dimethylaminoazobenzene  in  malignant  disease  is  markedly 
increased,  and  this  is  most  noticeable  at  an  early  stage  of  the  disease, 
especially  in  carcinoma  as  compared  with  sarcoma.  Removal  of  the 
growths  produces  no  appreciable  change  in  this  condition,  from  which 
it  appears  that  the  alteration  in  the  serum  favours  the  growth  of 
malignant  tumours  rather  than  results  from  their  presence. 

W.  D.  H. 
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Antagonistic  Action  of  Ammonium  and  Calcium  Salts. 
Carl  Voegtlin  and  I.  King  {Froc.  Amer.  Soc.  Biol.  Chem.,  1908, 
xxviii  ;  J.  Biol.  Clmm.,  6). — In  acidosis  the  blood  and  urine  contain 
excess  of  ammonia.  Ttie  intravenous  injection  of  ammonium  lactate, 
chloride,  and  yS-hydroxybutyrate  produces  symptoms  of  acid  intoxica- 
tion, whilst  that  of  calcium  salts  antagonises  the  toxic  action. 

W.  D.  H. 

Physiological  Action  of  Allylthiocarbimide.  E.  Wage  Carlier 
{Bio-Chem.  J.,  1909,  4,  107— 116).— Allylthiocarbimide  (like  allyl 
sulphide)  acts  as  a  poison,  paralysing  respiratory  and  vaso-motor 
centres,  producing  muscular  spasms,  affecting  the  heart-beat,  and 
lowering  body-temperature.  The  thiocarbimide  is  the  more  poweiful 
of  the  two  substances.  W.  D.  H. 

Ureidoglucose  [Oarbamidodextrose].  Paul  Mayer  {Biochem. 
Zeitsch.,  1909,  17,  145 — 155). — Schoorl  has  shown  that  a  compound 
of  urea  and  dextrose  can  be  formed:  CHO"[CH'OH]4-CH2*OH  + 
CO(NH2)2  =  NH2'C0-NH:CH-[CH-0H],-CH2-0H  4-  HgO,  and  the 
compound  so  formed  (carbamidodextrose)  can  be  resolved  into  its 
components  by  dilute  mineral  acids.  Carbamidodextrose  is  Isevo- 
rotatory ;  [aju  -  23"3°.  When  given  to  rabbits  by  the  mouth,  about 
7%  is  burnt  in  the  body,  and  about  22%  reappears  unchanged  in  the 
urine,  with  a  small  quantity  as  carbamidoglycuronic  acid.  If  given 
subcutaneously,  30  to  60%,  and  if  given  intravenously  about  60%, 
reappears  as  such  in  the  urine.  Evidence  was  also  obtained,  although 
not  absolutely  conclusive,  that  the  liver  is  in  small  degree  abls  to 
resolve  it  into  its  constituents.  W.  D,  H. 

Oxidation  of  Carbon  Monoxide.  Joseph  H.  Kastle  {Proc. 
Amer.  Soc.  Biol.  Chem.,  1908,  xxiii — xxiv ;  J.  Biol.  Chem.,  6). — 
lodosobenzoic  acid  may  be  employed  to  oxidise  carbon  monoxide,  but 
whether  this  oxidation  can  be  accomplished  when  the  gas  is  combined 
with  haemoglobin,  for  the  relief  of  carbon  monoxide  poisoning,  is  not 
yet  settled.  W.  D.  H. 

Experimental  Lead  Poisoning.  Kenneth  Goadby  (J.  Hygiene, 
1909,  9,  122 — 133). — Experiments  on  cats  show  that  the  inhalation  of 
lead  dust  causes  lead  poisoning ;  the  lead  may  therefore  enter  by  the 
respiratory  as  well  as  by  the  gastro-intestinal  tracts.  That  this  also 
applies  to  men  engaged  in  industrial  processes  was  also  shown  by  the 
fact  that  the  laboratory  workers  suffered  from  the  toxic  effects  until 
later  during  the  work  when  precautions  were  taken  to  prevent 
inhalation  of  the  dust.  W.  D.  H. 

Mercurial  Poisoning  of  Men  in  the  Respiration  Calorimeter. 
Metabolism  during  Fever.  Thorne  M.  Carpenter  and  Francis 
Gang  Benedict  (Amer.  J.  Physiol.,  1909,  24,  187—202,  203—233).— 
During  the  course  of  numerous  observations  on  men  in  the  calorimeter, 
toxic  symptoms  were  observed  in  some  cases  which  are  attributed  to 
the  effect  of  mercurial  vapour  originating  from  the  mercury  used  in  the 
valves  of  the  apparatus.     Among  the  symptoms  so  produced,  fever  was 
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one,  and  an  opportunity  thus  occurred  of  studying  metabolism  in  the 
febrile  state.  The  observations  are  fragmentary,  seeing  that  they 
were  not  undertaken  primarily  for  the  study  of  fever.  The  data  must 
be  studied  in  the  original  papers.  There  is  evidence  that,  at  any 
rate  during  the  height  of  the  fever,  there  is  increased  heat  production; 
conclusions  regarding  heat  elimination  are  not  so  clear.       W.  D.  H. 

Protection  to  Acetonitrile  Poisoning:  by  Thyroid  Feeding. 
S.  P.  Beebb  {Proc.  Amer.  Soc.  Biol.  Chem.,  1908,  xiii  ;  J.  Biol.  Chem., 
6). — In  mice  the  protective  action  of  thyroid  feeding  against  aceto- 
nitrile poisoning  is  not  so  uniform  as  in  Hunt's  experimente.  In 
about  40%  of  the  mice  there  was  no  protective  action.         W.  D.  H. 

The  Mechanism  of  Atoxyl  Action.  A.  Brkinl  and  Mazimiliah 
NiKKENSTEiK  {Zevlsch.  ImmuniUUs/orseh.  exp.  Therap.,  1909,  1, 
620 — 632;  Reprint). — Atoxyl  enters  into  combination  with  the  proteins 
of  serum.  On  treating  this  atoxyl  combination  under  certain  conditions 
with  liver  emulsion,  oxidative  ferments,  or  hydrogen  peroxide,  arsenic 
in  an  inorganic  form  is  set  free.  Under  these  conditions,  atoxyl  will 
exort  a  tryponocidal  action.  The  setting  free  of  arsenic  in  this  form 
can  be  accomplished  in  vivo  either  by  organs  of  the  body  or  by  the 
trypanosomes  themselves.  At  the  same  time  a  reduction  prooeee  takes 
place,  whereby  arsenious  acid  and  aniline  are  derived  from  atoxyl,  and 
the  aniline  is  excreted  in  the  feces.  The  chief  action  of  the  atoxyl 
is  due  to  the  setting  free  of  arsenic  in  inorganic  form.  S.  B.  S. 
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Efficiency  of  Berkefeld  Filters.  I.  Andrew  Wilson.  II. 
William  Bulloch  and  J.  Andersen  Craw  {J.  HygienOy  1909,  9, 
33 — 34,  35 — 45). — In  reply  to  Bulloch  and  Craw's  statements  as  to 
Berkefeld  filters  (Abstr.,  1908,  ii,  314),  Wilson  points  out  that  the 
filters  are  injured  by  sterilisation  in  the  autoclave  at  120°,  and  should 
be  sterilised  by  boiling  water.  The  former  authors  publish  more 
experiments  which  support  their  previous  statements,  although  they 
sterilised  the  filters  in  the  way  recommended  by  Wilson. 

W.  D.  H. 

Anti-putrescent  Elffects  of  Copper  Salts.  Alfred  Springer, 
sen.,  and  Alfred  Springer,  jun.  {Proc.  Anier.  Soc.  Biol.  Chem.,  1908, 
xxxii — xxxiii ;  J.  Biol.  Chem.,  6). — The  non-putrescence  of  a  certified 
milk  excited  suspicion  of  an  added  antiseptic ;  this  was  ultimately 
traced  to  copper  from  the  boiler  used  for  boiling  cloths,  pails,  etc. 
Experiments  showed  that  copper  salts  are  selective  in  their  action  ; 
they  particularly  inhibit  the  growth  of  putrefying  bacteria,  but  the 
lactic  acid  organism  among  others  is  not  much  affected.      W.  D.  H. 
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DifiFerentiation  of  Lactose-fermenting  Bacilli.  Alfred 
MacConkey  {J.  Hygiene,  1909,  9,  86 — 103) — The  tests  at  present  used 
are  not  adequate  to  differentiate  lactose-fermenting  bacilli.  Other 
tests  are  suggested,  the  use  of  which  it  is  hoped  will  put  the  bacterio- 
logical examination  of  water  on  a  firmer  basis.  W.  D.  H. 

Pood-poisoning  Bacilli  and  Efficiency  of  Rat  Viruses. 
Francis  A.  Bainbridge  {J.  Path.  Bacteriol,  1909,  13,  443—466). — 
The  viruses  examined  owe  their  potency  to  bacilli  indistinguishable 
from  B.  Aertrych  and  B.  Gaertner,  but  their  destructive  power  on  rats 
is  inconstant,  the  death  rate  varying  from  20  to  50%.  Phosphorus 
paste  is  more  efficient  (61 — 67  %).  Probably  some  of  the  rats  be- 
come immune.  The  entire  innocence  of  the  bacterial  viruses  for  man 
is  a  statement  which  needs  justifying.  W.  D.  H. 

Action  of  Bacteria  and  Yeasts  in  Rendering  Soluble  the 
Phosphoric  Acid  of  Compounds  Insoluble  in  Water.  E.  Krober 
(J.  Landw.,  1909,  57,  5 — 80). — The  activity  of  bacteria  and  yeasts, 
by  the  production  of  acids,  in  liberating  insoluble  phosphoric  acid 
may  be  of  considerable  importance.  The  chief  agent  is  carbon  dioxide  ; 
acetic,  butyric,  lactic,  and  other  acids  are  also  produced.  The  action 
on  phosphates  is  hindered  by  the  presence  of  calcium,  magnesium,  and 
ammonium  carbonates,  ferric  and  ferrous  hydroxides,  etc. 

The  action  of  the  acids  produced  by  bacteria  varies  considerably 
with  different  phosphates.  Tricalcium  and  dicalcium  phosphates 
and  the  tetracalcium  phosphate  of  basic  slag  are  dissolved  much  more 
rapidly,  and  in  much  greater  quantities,  than  the  sparingly  soluble, 
crystalline,  and  amorphous  crude  phosphates. 

The  increased  effect  of  the  more  sparingly  soluble  phosphates  in 
humous  soils,  as  compared  with  other  soils,  is  attributed  to  the  greater 
activity  in  such  soils  of  acid-producing  bacteria,  fungi,  and  yeasts. 

N.  H.  J.  M. 

Relation  of  Magnesium  and  Phosphorus  to  Growth  of 
Fungi.  Howard  S.  Reed  {Proc.  Amer.  Soc.  Biol.  Chem.,  1908,  xxiii ; 
J.  Biol.  Chem.,  6). — Certain  relations  between  these  two  elements  in 
nutrient  solutions  have  striking  effects  on  growth,  and  especially  on 
spore  formation  in  Aspergillus  niger ;  the  latter  may  be  almost 
inhibited  by  reducing  the  phosphorus  to  small  amounts.       W.  D.  H. 

Enzymes  of  Some  Lower  Fungi.  Arthur  W.  Dox  (Proc.  Amer. 
Soc.  Biol.  Chem.,  1908,  xxiv — xxv;  J.  Biol.  Chem.,  6). — From  Peni- 
cillium  cultures,  an  enzyme  resembling  erepsin  was  obtained ;  this  is 
most  active  at  the  neutral  point  of  methyl-orange  ;  a  hippuric  acid 
splitting  enzyme  was  also  found.  In  other  kinds  of  Penicillium  ^he 
enzyme  activity  was  very  variable.  W.  D.  H. 

Are  Fungi  Able  to  Utilise  the  Elementary  Nitrogen  of  the 
Air  and  to  Increase  the  Total  Nitrogen  in  the  Soil  ?  Berthold 
Heinze  (Bied.  Zentr.,  1909,  38,  280  ;  from  Annal.  mycologici,  1906,  4, 
41 — 63). — Bluish-green  algae  assimilate  free  nitrogen,  although  not  to 
the  same  extent  as  Azotohacter.     It  is  doubtful  whether  mould  fungi 
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can    fix    nitrogen,  but  even  if   they  can    not,  they  are  important  as 
Rources  of  carbon  for  nitrogen -fixing  bacteria. 

In  the  microbiological  fixation  of  nitrogen,  the  first  products  are 
probably  amino-acids,  [>erhape  salts  of  carbamic  acid.  Higher  amino- 
acids  would  next  be  formed,  and  from  these,  by  mutual  condensations, 
proteids  would  be  produced.  N.  H.  J.  Bl. 

The  Prochromogen  of  the  Respiration  Chromogen  of 
Plants.  Wladimir  I.  Palladin  (Ber.  Deut.  bot.  Get.,  1909,  27,  (3), 
101 — 106). — The  author  adduces  evidence  to  show  that  the  chromogen 
of  tne  leaf  (Palladin,  ibid.,  1908,  26,  125)  exists  in  combination,  to 
which  he  gives  the  name  prochromogen.  From  this  the  chromogen  is 
liberated  as  required  by  an  enzyme,  and  is  therefore  not  found  in  any 
quantity  in  the  leaf  as  a  general  rule.  In  spring,  however,  when  the 
physiological  processes  are  intense,  free  chromogen  can  be  found  in 
larger  quantity,  which  can  be  still  further  increased  by  feeding  the  leaf 
with  sucrose.  E.  J.  R. 

Theory  of  the  Respiration  of  Plants.  I  and  II.  Wladimir  L 
Palladin  {BuU.  Acad.  Set.  St.  Pettrtbowrg,  1909,  459—478, 
519 — 546  *). — The  author  discusses  exhaustively  previous  work  on 
aerobic  and  anaerobic  respiration  (compare  Abetr.,  1906,  ii,  481,  570, 
696  ;  1907,  ii,  385  ;  1908,  ii,  416,  etc),  from  which  the  following  con- 
clusions are  drawn. 

The  first  reactions  of  respiration  are  reactions  of  anaerobic  decom- 
position, brought  about  by  enzymes.  These  reactions  are  similar  to 
the  reactions  resulting  from  dry  distillation,  consisting  of  a  series  of 
successive  reductions  and  oxidations  by  means  of  combined  oxygen  in 
the  net- work  of  organic  substances.  Besides  dextrose,  other  substances 
may  afford  material  for  anaerobic  respiration,  which  may  proceed 
without  formation  of  alcohol  but  with  formation  of  other  compounds. 
Anaerobic  respiration  transforms  stable  constituents  of  the  plants 
which  do  not  undergo  direct  oxidation  into  extremely  unstable, 
readily  oxidisable  substances.  Alcohol  is  formed  only  during 
anaerobic  respiration,  and  not  during  normal  respiration  in  air, 
intermediate  substances  which  are  formed  earlier  than  alcohol,  and  are 
hence  more  labile,  themselves  undergoing  oxidation.  Aerobic  plants 
are  capable  of  living  in  media  free  from  oxygen  without  developing 
carbon  dioxide.  Respiratory  oxydases  are  ordinary  pigment-forming 
enzymes,  and  are  incapable  of  direct  oxidation  of  the  products  of 
anaerobic  decomposition  which  are  related  to  compounds  of  the 
aliphatic  series.  The  respiratory  chromogens  are  very  widely 
distributed  in  plants ;  they  are  not  oxidised  directly  by  the  oxygen  of 
the  air,  the  presence  of  special  oxydases  being  required  for  the  various 
chromogens.  The  respiratory  pigments  formed  in  plants  usually 
undergo  immediate  reduction  to  colourless  chromogens,  these  chromo- 
gens being  related  to  aromatic  compounds.  Dextrose,  as  the  initial 
product  of  the  assimilation  of  carbon,  is  the  parent  substance  from 
which  aromatic  compounds  are  formed  in  plants  ;  as  in  dry  distillation, 
so  also  in  plant  tissues,  the  benzene  ring  is  formed  from  dextrose.     To 

•  and  Biochvm.  Ztitsch.,  1909,  18,  161—206. 
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compounds,  in  the  form  of  which  the  chromogens  occur  in  a  combined 
state  in  the  tissues,  the  author  gives  the  name  pro-chromogens " 
(compare  preceding  abstract).  Absence  of  chromogens  renders  im- 
possible, not  only  oxidation  processes  in  plants,  but  also  oxidation  of 
pyrogallol  by  the  latter.  T.  H.  P. 

Disassimilation  in  Plants.  N.  T.  Deleano  (Btochem.  Zeitsch., 
1909,  17,  225 — 230). — The  mould  Lactarius  sanguxfluus  contains  two 
kinds  of  lipase,  one  belonging  to  the  mycelium,  insoluble  in  the 
nutritive  medium,  soluble  in  glycerol  and  acting  as  serum  lipase  does, 
best  at  42 — 50°.  The  other  originates  from  the  cells,  passes  into  the 
nutritive  medium,  and  acts  like  pancreatic  lipase  independently  of 
temperature  changes.  At  the  time  of  fructification,  lipase  action  is 
the  dominating  factor  ;  after  this  stage  is  passed,  lipase  action  can  no 
longer  be  detected,  the  enzymes  being  either  destroyed  or  their  action 
inhibited.  W.  D.  H. 

New  Methods  of  Colouring  Vegetable  Phosphorus  Com- 
pounds. CoRRADO  BoNGiovANNi  {Staz.  speHm.  agrar.  itcd.,  1909, 
42,  116 — 120). — For  detecting  organic  phosphorus  compounds  in 
plant  tissues,  the  author  recommends  the  following  methods,  which  he 
has  applied  to  the  seeds  of  Ricimbs  communis,  wheat,  and  Tropaeolum 
majus. 

(1)  Sections  of  the  seeds  are  warmed  gently  with  dilute  hydrochloric 
acid,  washed  several  times  with  water,  treated  with  10%  ferric  chloride 
solution,  again  washed,  immersed  in  10%  potassium  thiocyanate,  and, 
after  further  washing,  examined  under  the  microsope,  when  the 
globoids  are  seen  to  be  stained  yellow. 

(2)  The  sections  are  immersed  for  about  fifteen  minutes  in  a 
saturated  solution  of  molybdic  acid  in  hydrochloric  acid  and  then 
placed,  without  washing,  in  a  10%  stannous  chloride  solution 
containing  a  few  drops  of  5%  potassium  or  ammonium  thiocyanate 
solution.  In  this  way  the  cell-sap  is  coloured  a  faint  yellow,  and  the 
globoids  of  the  aleurone  granules  an  intense  reddish-violet,  whilst 
the  protoplasm  either  remains  colourless  or  assumes  a  faint  violet 
coloration.  T.  H.  P. 

Distribution  of  Rennet  in  the  Parts  and  Tissues  of  Plants. 
C.  Gerber  {Compt.  rend.,  1909,  148,  992— 995).— The  coagulating 
power  of  the  parts  of  various  plants  has  been  determined  with  reference 
to  milk  at  42°.  In  the  green  parts  of  the  plant  the  rennet  is  roughly 
proportional  to  the  chlorophyll.  The  reproductive  apparatus  contains 
more  rennet  than  the  vegetative  organs,  the  style  being  more  active 
than  the  achene.  Rennet  appears  to  be  distributed  in  the  plant  in 
the  same  manner  as  the  proteolytic  ferment,  so  that  both  activities 
may  be  due  to  one  and  the  same  enzyme. 

In  the  root  and  stalk,  the  liber  alone  contains  any  appreciable 
rennet  activity,  but  rennet  is  also  present  in  the  green  bark.  In 
plants  like  the  mulberry,  the  green  parts  of  which  contain  pectase, 
rennet  can  be  better  studied  in  the  liber  of  the  stalk  than  in  the 
leaves.  R.  J.  0. 
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Patty  Oil  from  the  Fruits  of  Aesonloa  bippooastanniXL 
MoKTKN  8TILLK8BN  (Chtm.  Z«U.,  1909,  88,  497— 498).--Thi«  oil  wm 
at  one  time  used  in  medicine.  The  froita  yield  on  eztntotion  with 
ether  1  '5  to  3*0%  of  a  yello wish-brown,  nttber  Tiscid  oil  with  a  faint 
odour  reminiacent  of  mustard  oil,  but  on  distilling  5  kilos,  of  the 
fruitR  in  steam  no  volatile  oil  was  obtained.  The  oil  has  D}!  0*9260, 
n^  1-4747,  saponification  number  194*5,  iodine  number  95*4,  Reichert- 
MnisKl  number  1*54,  Hehner  number  92*9,  acetyl  number  1S*5,  and  uo- 
s:(]'OMiiuih]e  matter  (phytoKterol)  0*53%.  By  extracting  the  lead  aalta  of 
tiir  iiii\i  (1  fatty  acids  with  ether  and  oxidising  with  permangaiiate  the 
li<|uid  HcidH  thus  separated,  evidence  waa  obtained  that  these  consisted 
mainly  of  oleic  acid  with  a  little  Unoleie  acid.  The  solid  fatty  acids,  * 
which  were  present  only  in  small  amount,  appeared  to  oonsist  of 
stearic  and  palmitic  acidis.  All  the  acids  are  present  in  the  oil  as 
glyceryl  esters.  T.  A.  H. 

The  Fruit  of  Aralia  hispida.  J.  Milton  OiLCHmnr  (CAsm. 
N€%Dt,  1909,  09,  211).— The  ripe  fruit  of  this  pUnt  from  Sylvan 
Beach,  New  York,  was  dried  at  105 — 110°,  when  it  was  found  to 
contain  41  '72%  of  sugar,  probably  bevuloee,  also  dtrie  add  and  tartaric 
acid  att  well  as  acetic  acid.  The  results  of  analyses  of  the  ash  gave  the 
following  composition  : 

SiO^       Fs^,.     AlgO,.      CsO.       MgO.      Ns/).        K/>.        P,0,.        SO,. 
13*59        9-lS        9*18        1-25        17S        25*86        18*<S        15*01        5*28 

The  nitrogen  content  of  the  fruit  was  found  to  be  15%,  and 
potasRium  iodide  iodine  solution  gave  no  indication  of  the  presence  of 
any  alkaloid.  From  the  nutlets  contained  in  the  fruit,  by  grinding 
them  to  powder,  and  successively  extracting  with  ether,  oils  were 
obtained  amounting  to  about  45%  of  the  dried  nuts.  The  saponification 
value  was  found  to  be  517,  which  corresponds  with  palmitic  acid,  and 
the  products  of  saponification  seemed  also  to  contain  oleic  acid. 

J.  V.  E. 

Are  the  Cinchona  Alkaloids  a  Protection  for  the  Plant? 
P.  VAN  Lekrsum  {Pharm.  WeekUad,  1909,  46,  369— 376).— From  the 
results  of  experiments,  the  author  concludes  that  the  cinchona 
alkaloids  do  not  protect  the  plants  against  the  attacks  of  insects. 

A.  J.  W. 

Cascola  (Falling)  of  the  Flowers  of  FVappato  Vines. 
Enrico  Pantanklli  (Atti  R.  Accad.  Lineei,  1909,  [v],  18, 
i,  406 — 411). — The  author  has  investigated  a  case  of  ciiscola  of  the 
vine,  and  finds  that  healthy  grapes  and  leaves  contain  considerably 
more  carbohydrates  of  all  sorts  and  considerably  less  of  the  various 
forms  of  nitrogen  than  the  diseased  grapes  and  leaves.  The  con- 
clusion is  drawn  that  the  disease  is  due  to  excess  of  nitrogenous 
nutrition  in  a  soil  otherwise  poor  in  nitrogen  and  in  phosphoric  acid. 

T.  H.  P. 

Indigo  Products  from  Northern  Nigeria.  Arthur  G.  Pkrkin  {J. 
Soc.  Chem.  Ind.,  1909,  28,  353— 355).— The  author  has  published 
already  the  results  of  an  investigation  of  the   "  Gara  plant "   (L<mcho- 
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carpuB  cyanescens)  of  Sierra  Leone  {ibid.,  1907,  26,  389),  the  fermented 
leaves  and  stems  of  which  were  found  to  yield  0'65%  of  indigotin.  In 
the  present  paper  an  account  is  given  of  the  examination  of  a  further 
sample  of  this  plant  and  of  indigo  extracted  from  it. 

A  specimen  of  mixed  stems  and  leaves  from  Northern  Nigeria  con- 
tained 0  65%  of  indigotin,  whilst  a  sample  of  indigo  also  from  this 
Colony  contained  21*47  to  21"65%  of  indigotin,  I'l  to  l'3%of  indirubin, 
and  12*15%  of  "  brown  matter"  soluble  in  sodium  hydroxide,  the  rest 
being  moisture,  inorganic  matter,  etc.  The  botanical  origin  of  these 
two  samples  is  uncertain,  but  comparison  of  fragments  of  leaves  and 
stems  present  in  each  of  them  with  corresponding  parts  of  the  "  Gara 
plant  "  showed  that  they  were  probably,  derived  from  this,  and  this  is 
probably  also  the  case  with  the  samples  of  fermented  leaves  and 
indigo  from  Northern  Nigeria  examined  by  Rawson  previously  {J.  Soc. 
Chem,  Ind.,  1888,  17,  429).  The  presence  of  considerable  quantities 
of  "brown  matter"  appears  to  be  characteristic  of  all  these  products. 
No  samples  of  the  plant  containing  the  undecomposed  glucoside  from 
which  the  indigotin  is  presumably  derived  in  the  first  instance  have 
yet  been  obtained.  T.  A.  H. 

Formation  of  Indigotin  in  Plants.  Oskar  Walther  {Ber. 
Deut.  hot.  Ges.,  1909,  27,  106— 110).— The  author  considers  that  the 
enzyme,  peroxydase,  plays  an  important  part  in  the  formation  of 
indigotin  in  plants.  The  hydrolysis  of  the  glucoside  indican  to 
dextrose  and  indoxyl,  and  the  subsequent  oxidation  of  the  latter  to 
indigotin,  are,  he  supposes,  both  brought  about  by  enzymes. 
General  oxidation  processes  in  the  plant  are  also  discussed,  with 
special  reference  to  the  respiration  chromogen  of  Palladin  (Abstr., 
1908,  ii,  416).  E.  J.  E,. 

Amount  of  Hydrocyanic  Acid  in  Reed-millet.  Johann 
Behrens  {Bled.  Zentr.,  1909,  38,  282 ;  from  Ber.  Versuchs-Stat.  Augus- 
tenherg,  1906,  38). — Plants  of  Sorghum  saccharatum  when  crushed  in  a 
mortar  with  water  and  distilled  after  two  days  yielded,  52  mg.  of  hydro- 
gen cyanide  per  kilo,  of  fresh  substance.  N.  H.  J.  M. 

Action  of  Fertilising  Salts  on  Plant  Enzymes.  Michael  X. 
Sullivan  {Proc.  Amer.  Soc.  Biol.  Chem.,  1908,  xliv;  J.  Biol.  Chem.,  6). 
— Potassium  sulphate  retards,  whilst  nitrate  and  mixtures  of  calcium 
hydrogen  phosphate,  sodium  nitrate,  and  potassium  sulphate  accelerate, 
the  oxidising  action  of  wheat  roots.  The  mixture  of  the  three  salts 
in  equal  quantities  increases,  the  phosphate  only  increases,  and  the 
sulphate  alone  diminishes,  the  activity  of  malt  diastase.  Sodium  nitrate 
has  no  action.  Plants  were  grown  in  a  mixture  containing  100  parts 
per  million  of  phosphoric  acid,  ammonia,  and  potassium  oxide,  and  in 
a  mixture  of  this  with  200  milligrams  ^of  starch  paste.  The  roots 
convert  the  starch  into  sugar.  This  activity  was  retarded  by  potassium 
sulphate  and  calcium  hydrogen  phosphate,  but  increased  by  sodium 
nitrate  or  by  a  mixture  of  the  three  salts.  W.  D.  H. 

Influence  of  Environment  on  the  Composition  of  Wheat. 
Eeank  T.  Shutt  {J.  Soc.  Chem.  Ind.,  1909,  28,  336— 338).— Results 
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are  given  showing  the  effect  of  soil  moisture,  especially  during  the 
period  of  maturation,  on  the  quality  of  wheat  grown  under  conditiona 
of  high  temperatures.  The  amount  of  gluten  largely  depends  on  the 
character  of  the  season,  whilst  the  quality  of  the  gluten  is  determined 
by  the  variety ;  the  quality  of  the  wheat  is  influenced  by  both  factors. 
When  the  soil  contains  sufficient  moisture  to  bring  the  wheat  crop  to 
maturity,  a  succeeding  period  of  hot,  dry  weather  is  desirable. 

N.  H.  J.  M. 

Manurial  Experiments  on  Cereals  with  Calcium  Nitrate. 
GiULio  Pauis  {Bie.,1.  Zentr.y  1909,  38,  230—231  ;  from  Staz,  $per. 
ayrar.,  1908,  41,  171). — The  employment  of  calcium  nitrate,  or  sodium 
nitrate  and  lime,  is  recommended  for  non -calcareous,  volcanic  soils. 

N.  H.  J.  M. 

Manuring  Sugar  Beet  with  Sodium  Chloride.  Karl  AndriIk 
and  Josef  U KUAN  {Zeitsch.  Zuckerind.  Bohm,  1909,  33,  477— 485).— The 
employment  of  sodium  chloride  cannot  result  in  a  marked  decrease  in 
the  amount  of  sugar  in  sugar  beet  provided  that  the  amount  of  sodium 
in  the  roots  and  in  the  whole  plant  is  not  increased.  Further  experi- 
ments are  required  to  show  whether  such  application  can  be  beneficial. 

N.  H.  J.  M. 

Nitrogenous  Nutrition  of  Plants  by  means  of  Amino- 
compounds.  Renato  Pehotti  {Staz.  sperim.  agrar.  Ual.,  1908,  41, 
593 — 608). — Working  under  sterile  conditions  with  maize,  beans, 
wheat,  and  rice,  as  both  young  and  adult  plants,  the  author  finds  that 
dicyanodiamide  can  be  used  directly  as  a  nitrogenous  food  by  these  plants 
to  an  extent  not  less  than  other  amino-compounds  and  ammonium 
nitrate  are  used,|provided  that  the  amount  of  dicyanodiamide  employed 
does  not  reach  the  toxic  dose;  this  compound  offers  the  great  advan- 
tage, that  its  toxic  action  is  extremely  slight.  The  biochemical 
behaviour  of  dicyanodiamide  would  indicate  its  structure  to  be  either 

nh:c<^^>c:nh  or  nh2-c<^>c-nHj. 

This  view  of  the  constitution  is  supported  by  the  physiological 
behaviour  of  dicyanodiamide  compared  with  that  of  cyanamide,  the 
latter  containing  a  *C:N  group,  which  has  a  strong  toxic  action. 

T.  H.  P. 

Action  of  Ammoniacal  Nitrogen  [as  Manure]  Under  the 
Influence  of  Lime.  Theodor  Pfeiffer,  Albert  Hefner,  and 
L.  Frank  (Bied.  Zentr.,  1909,  38,  226—228  ;  from  Mitt,  landw.  Inst. 
Univ.  Breslau,  1908,  4,  331). — On  peaty  soil  ammonium  salts  only  act 
favourably  when  lime  is  also  applied.  On  sandy  soil,  injury  due  to  the 
effect  of  ammonium  salts  is  only  to  be  feared  when  exceptionally  large 
amounts  of  lime  are  applied,  or  when  lime  is  applied  too  late.  In  the 
case  of  loamy  soils,  as  much  as  1%  of  calcium  carbonate  was  without 
injurious  effect.  N.  H.  J.  M. 
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Potassium  Hydrogen  Tartrate  as  Standard  Substance. 
CoNSTANTiN  KoLLO  {Pharm.  Zentr.-h.,  1909,  50,  315— 317).— The 
author  proposes  potassium  hydrogen  tartrate  as  a  fit  standard 
substance  both  in  acidimetry  and  alkalimetry,  on  account  of  its  being 
non-hygroscopic  and  readily  obtainable  in  a  pure  condition. 

As,  however,  its  solubility  in  water  is  rather  limited,  a  iVYlO-solution 
must  be  prepared  by  dissolving  18"819  grams  in  600  c.c.  of  boiling 
water  and  diluting  this  when  cold  with  water  up  to  a  litre.  Free 
alkalis  may  then  be  titrated  with  phenolphthalein  as  indicator.  If, 
however,  mineral  acids  have  to  be  standardised,  1*8819  grams  are  care- 
fully ignited,  and  the  resulting  potassium  carbonate  is  dissolved  in 
water  and  titrated  with  the  acid,  using  methyl-orange  as  indicator. 

L.  DE  K. 

Potassium  Hydrogen  Tartrate  as  Standard  Substance. 
Rudolf  Hefelmann  {Pharm.  Zentr.-h.,  1909,  50,  334— 335).— The 
author  observes  that  Kollo's  use  of  potassium  hydrogen  tartrate 
(preceding  abstract)  is  not  novel,  and  that  the  use  of  this  salt  has  been 
recommended  from  time  to  time  by  several  analysts  including  himself. 

L.  DE  K. 

Potassium  Chlorate  Containing  Bromate.  Ernst  Pieszczek 
{Pharm.  Zeit.,  1909,  54,  325). — The  author  agrees  with  Klopstock 
(this  vol.,  ii,  136)  that  commercial  potassium  chlorate  (prepared 
electrolytically  from  carnallite  lyes)  frequently  contains  bromate.  The 
amount  may  be  estimated  as  follows  :  the  sample  is  fused  with  an 
equal  weight  of  ferric  hydroxide  until  all  effervescence  ceases.  The 
mass  is  then  exhausted  with  water,  and  the  filtrate  evaporated  to 
dryness.  The  residue  is  extracted  repeatedly  with  strong  alcohol, 
which  dissolves  the  potassium  bromide  and  leaves  the  bulk  of  the 
chloride  undissolved.  The  alcoholic  solution  is  evaporated  to  dryness, 
and  the  residue,  dissolved  in  water  and  precipitated  with  silver  nitrate, 
the  silver  bromide,  and  chloride,  so  obtained  is  washed,  fused,  and 
weighed.  It  is  then  heated  in  a  current  of  chlorine,  which  expels  the 
bromine,  and  re-weighed.  From  the  difference  in  the  weighings  the 
bromine  is  calculated  as  usual.  L.  de  K. 

Estimation  of  Total  Sulphur  in  Urine.  F.  W.  Gill  and 
Harry  S.  Grindley  {Proc.  Amer.  Soc.  hiol.  Chem.,  1908,  xi;  J".  Biol. 
Chem.,  6). — There  is  a  loss  of  sulphur  attending  the  estimation  of  this 
element  in  urines  when  the  sodium  peroxide  method  is  used. 

W.  D.  H. 

Quantitative  Estimation  of  Tellurium.  Alexander  Gutbier 
and  Ferdinand  Flury  {Chem.  News,  1909,  99,  217.  Compare  Abstr., 
1903,  ii,  328). — The  possibility  of  satisfactorily  estimating  tellurium 
by  Frerichs'  gravimetric  method  (Abstr.,  1903,  ii,  41)  is  called  into 
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question.  The  authors  now  publiflb  a  Mriea  of  twelve  reeulU  of  moet 
careful  (Ifteniiinations  of  tellariam  in  extremely  pure  tellurium 
dioxide  by  Frorichii'  method  ;  theee  neither  agree  with  the  theoretical 
79-95'/,  Te  nor  amongst  themselrea,  varying  from  8280  to  89*28% Te. 
On  examining  the  precipitate*  obtained,  they  proved  to  be  free  from 
dioxide  and  from  potassiuro,  but,  however,  contained  iodino,  which 
could  not  be  removed  even  by  oontinued  washing  for  some  hours.  The 
great  utliuity  of  iodine  for  tellurium  (Abstr.,  1902,  ii,  653)  being  in 
this  ca^e  very  pronounced,  renders  it  impossible  to  carry  out 
quantitative  estimations  of  tellurium  by  Frerioha'  method,  owing  to 
formation  of  tellurium  tetraiodide.  J.  Y.  fi. 

Estimation  of  Nitrogen  by  KJeldahl's  Method,  especially  in 
Milk.  Geobo  Wibomlb  {J.  Landw.,  1909,  67,  81— 110).— About 
10  grams  of  milk,  weighed  in  the  flask,  are  heated  with  25  c.a  of 
Rulphuric  acid  and  a  drop  of  mercury  for  about  ten  minutes,  when  froth- 
ing ceasee  ;  10  grams  of  potassium  sulphate  are  then  added,  and  the  beat- 
ing continued  until  the  liquid  is  colourless.  The  solution,  diluted  with 
50  c.c.  of  water,  is  filtered  to  remove  unozidised  fat  before  being 
'■  tilled.  PotasMum  hydroxide  solution  (600  grams  in  1  litre  of 
\^  Iter)  is  added  in  sufficient  quantity  nearly  to  neutralise  the  acid,  the 
mixture  allowed  to  cool,  and  then  the  rest  of  the  potash  solution 
(making  175  c.c.)  and  100  c.c.  of  17*5%  solution  of  potassium  sulphide 
added.  The  distillation  is  carried  out  in  a  new  form  of  apparatus,  of 
which  a  sketch  is  given,  and,  with  the  amount  of  solutions  employed, 
is  continued  for  forty-five  minutes.  The  ammonia  is  collected  in  60  cc 
of  .A^/lO-sulphurio  acid,  which  is  finally  diluted  to  exactly  250  c.c. 
Fifteen  c.c.  of  10%  potassium  iodide  solution  and  15  c.c.  of  4%  potassium 
iodate  solution  are  then  added,  the  flask  closed,  and  left  for  forty-five 
minutes.     It  is  then  titrated  with  .y/10-thio(>ulphate  solution. 

Copper  sulphate  should  not  be  employed  instead  of  mercury  for 
milk,  as  low  results  are  obtained.  Potassium  hydroxide  is  preferable 
to  sodium  hydroxide,  as  the  polutions  boil  without  bumping,  and 
addition  of  zinc  is  unnecessary.  N.  H.  J.  M. 

Estimation  of  Nitrogen  in  Saltpetre  by  means  of  Stcmnous 
Chloride  and  Iron  Piling^.  Alb.  Kleiber  {Cheni.  Zeit.,  1909, 
33,  479 — 480). — Ten  grams  of  the  sample  are  dissolved  in  water 
up  to  150  c.c,  and  75  c.c.  (0*5  gram)  are  placed  in  a  700 — 1000  c.c. 
distillation  Bask,  and  5  grams  of  stannous  chloride,  15  c.c.  of  strong 
hydrochloric  acid,  and  4 — 5  grams  of  iron  filings  are  added.  After 
warming  for  ten  to  Bfteen  minutes  on  the  water-bath,  50 — 100  c.c.  of 
water  are  added,  also  a  small  lump  of  paraffin,  and  then  60  c.a  of 
strong  aqueous  sodium  hydroxide. 

The  ammonia  formed  is  then  distilled  off  and  collected  in  a  receiver 
containing  20  c.c.  of  iN72-8ulphuric  acid ;  the  distillation  should  take 
about  half  an  hour.  L.  de  K. 

Estimation  of  Nitric  Acid  by  Nitron  in  Liquids  Containing 
Many  Organic  Substances.  Hartwig  Fkanzen  and  E.  Lohmann 
{J.   pr.    Chem.,    1909,    [ii],    79,    330— 338).— The    usual    volumetric 

VOL.  xcvi.  ii.  34 


518  ABSTRACTS   OF   CHEMICAL   PAPERS. 

methods  for  the  estimation  of  a  mixture  of  nitrous  and  nitric  acids 
are  inapplicable  to  bacteriological  cultures  ;  good  results  are  obtained 
with  nitron.  The  authors  use  Busch's  method,  in  which  the  total 
nitric  acid  is  estimated  after  the  nitrous  acid  has  been  oxidised 
to  nitric  acid  by  hydrogen  peroxide,  and  the  residual  nitric  acid  is 
determined  after  decomposition  of  the  nitrous  acid  by  hydrazine 
sulphate. 

The  estimation  in  the  presence  of  Bouillon's  solution  gives  too 
low  results,  owing  to  the  retention  of  some  nitron  nitrate  in  colloidal 
solution.  If  this  is  prevented  by  the  addition  of  2  to  2*5  c.c,  of 
concentrated  sulphuric  acid  per  200  c.c.  of  solution,  the  estimation 
in  the  presence  of  Bouillon's  solution  is  as  accurate  as  in  water  only. 
Since  oxalic  acid  is  a  common  constituent  of  bacteriological  cultures, 
the  presence  of  sulphuric  acid  has  the  additional  advantage  of  prevent- 
ing the  precipitation  of  nitron  oxalate.  A  somewhat  large  excess  of 
nitron  should  be  used.  C.  S. 

Estimation  of  Phosphorus  in  Poods,  Faeces,  and  Urine. 
F.  W.  Gill,  J.  B.  Peterson,  and  Harry  S.  Grindley  (Proc.  Amer. 
Soc.  Biol.  CheTn.,  1908,  xii;  J.  Biol.  Chem.,  6). — The  (a)  magnesium 
nitrate,  {h)  nitric  acid,  (c)  aqua  regia,  {d)  Kjeldahl,  (e)  hydrochloric 
acid  and  potassium  chlorate,  {/)  nitric  and  hydrochloric  acids,  and 
{g)  direct  ashing  methods  were  compared ;  methods  a,  b,  d,  /, 
and  g  gave  practicall}'^  identical  results.  The  uranium  acetate 
volumetric  method  applied  to  urine,  compared  with  the  nitro-hydro- 
chloric  acid  method,  shows  that  the  former  gives  lower  results. 

W.  D.  H. 

Estimation  of  Phosphoric  Acid  with  Uranium  Acetate. 
Robert  B.  Gibson  and  Clarence  Estes  (Proc.  Amer.  Soc.  Biol.  Chem., 
1908,  XXV — xxvi;  J.  Biol.  Chem.,  6). — An  excess  of  standard 
uranium  acetate  solution  is  added,  and  after  decanting  or  filtering 
from  the  precipitated  uranium  phosphate,  the  uncombined  uranium 
is  estimated  colorimetrically  by  addition  of  potassium  ferrocyanide, 
and  determination  in  the  usual  way  of  the  depth  of  colour  produced. 

W.  D.  H. 

Estimation  of  Phosphoric  Acid  in  Ashes.  W.  Pluckek 
{Zeitsch.  Nahr.  Genussm.,  1909,  17,  446— 454).— The  method  of 
estimating  phosphoric  acid  proposed  by  Lorenz  (Abstr.,  1901,  ii,  278), 
in  which  the  precipitate  of  ammonium  phosphomolybdate  is  weighed 
directly,  was  found  by  the  author  to  be  trustworthy.  The  method 
is  particularly  useful  for  the  estimation  of  very  small  quantities  of 
phosphoric  acid,  as  each  mg.  of  the  latter  yields  o0'35  mg.  of 
precipitate.  The  presence  of  iron,  aluminium,  and  silica  is  without 
influence  on  the  results  obtained.  For  the  estimation  of  phosphoric 
acid  in  the  ash  of  organic  substances,  it  is  recommended  that 
the  substance  should  be  first  treated  with  calcium  acetate  solution 
or  with  milk  of  lime  in  order  to  prevent  loss  of  volatile  phosphorus 
compounds  during  the  ignition.  W.  P.  S. 
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The  Simultaneous  Elstimation  of  O&rbon  Monoxide, 
Hydrogen,  and  Methane  by  Fractional  Combustion.  V. 
Nesmjklokk  (ZeiUeh.  cu%al.  Chem.,  1909,  48,  232— 272).— The  author 
arrives  at  the  following  condusiona.  The  fractional  oombuttton  by 
meims  of  silver  oxide  is  not  suitable  for  prActieal  parpoMt.  A. 
KimultatHoiis  combustion  of  carbon  moxoxide,  hydrogen,  and  mnthann 
over  palladium-asbestos  allows  of  the  estimation  of  the  oarbon 
monoxide  alone  if  the  velocity  of  the  current  does  not  exceed  1  litre 
per  sixty  minutes.  The  combustion  of  the  mixture  for  the  porpoM 
of  oHtiniating  the  carbon  monoxide,  by  paeeing  it  over  copper  oxide 
heated  at  250°,  gives  good  reeolts,  and  the  methane  is  not  affected. 

UdiK. 

Gases  Disengaged  by  the  Action  of  Oopper  Salts  on  Steel. 
E.  GouTAL  {Compt.  rend.,  1909,  148,  988 — 991.  Compare  Carnot  and 
Qoutal,  Abstr,  1897,  ii,  520). — During  the  dissolution  of  cast-iron  or 
steel  in  potassium  cupric  chloride,  gaseous  compounds  of  carbon  are 
given  off  which  appear  to  have  been  occluded  in  the  metal.  An  error 
in  the  estimation  of  carbon  in  steel  may  arise  if  account  is  not  taken 
of  these  gaseous  products.  To  estimate  them,  the  author  dissolves 
10  grams  of  steel  filings  or  shavings  in  potassium  cuprio  chloride 
at  45°  in  two  hours.  The  solution  is  then  boiled,  and  the  gases  are 
carried  forward  in  a  slow  current  of  puri6ed  nitrogen  and  passed 
through  baryta  water  to  absorb  carbon  dioxide,  sulphuric  acid 
satiirated  with  bromine  to  absorb  unsaturated  hydrocarbons,  and 
finally  through  a  tube,  containing  glass  wool  moistened  with  iodic 
acid,  maintained  at  75°.  In  the  last,  carbon  monoxide  is  absorbed 
with  liberation  of  iodine,  which  is  carried  forward  into  chloroform 
and  afterwards  titrated  with  standard  thiosulphate.  Carbon  dioxide 
is  estimated  as  barium  carbonate  and  as  barium  sulphate. 

The  totAl  volatile  carbon  is  determined  in  a  further  sample  of  steel 
dissolved  in  the  same  way,  the  gaseous  stream  being  mixed  with 
oxygen  and  passed  over  a  heated  platinum  spiral.  The  carbon  dioxide 
produced  is  estimated  in  the  usual  way. 

A  typical  hard  steel  contained  0  5960%  solid  carbon,  001 86% 
carbon  as  carbon  dioxide,  00059%  as  carbon  monoxide,  and  0-0171% 
as  unknown  hydrocarbons,  etc.  R.  J.  C. 

Estimation  of  Carbon  and  Phosphorus  in  Steel.  Andrew  A 
Blair  (J.  Iron  Steel  Inst.,  1909,  i,*). — In  the  estimation  of 
phosphorus,  weighing  the  phosphomolybdate  precipitate  dried  at  110'' 
for  two  hours,  and  titrating  its  solution  after  reduction,  give  identical 
results,  and  the  volumetric  method  is  more  rapid. 

Experiments  with  potassium  cupric  chloride  show  that  there  is 
no  production  of  hydrocarbons,  and  therefore  no  loss  of  carbon,  when 
steel  is  dissolved  in  a  solution  of  a  copper  salt.  The  carbon  in  steel 
is  best  estimated  by  direct  combustion,  carried  out  rapidly,  so  that 
the  heat  of  oxidation  causes  complete  oxidation,  and  fusion  of  the 
oxide  formed.  A  platinum  boat  is  used,  with  a  layer  of  alumina 
under  the  steel.  The  experiments  were  made  in  a  platinum  combustion 
tube.  C.  H.  D. 

"  from  Advance  proof. 
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Estimation  of  Carbon  in  Aliphatic  Hydroxy-compounds  by 
the  Wet  Process.  Ernst  Beel  and  A.  G.  Innes  (Ber.,  1909,  42, 
1305 — 1309). — The  necessity  for  a  rapid  and  trustworthy  method  for 
estimating  the  amount  of  cellulose  in  a  cuprammonium  solution  of 
this  substance,  coupled  with  the  inapplicability  of  the  ordinary  com- 
bustion method,  owing  to  the  difficulty  of  filtering  and  purifying 
precipitated  cellulose,  led  the  authors  to  devise  the  following  method. 

A  known  weight  of  substance  is  introduced  into  a  round-bottomed 
flask,  which  can  be  attached  by  means  of  a  ground-glass  junction  to  a 
Bunte  burette.  After  evacuating  the  apparatus,  5 — 6  c.c.  of  a  satu- 
rated solution  of  chromic  acid  are  introduced  into  the  flask  from  a  tap 
funnel,  which  is  fused  into  the  side  of  the  flask.  After  the  reaction 
has  subsided,  5  to  6  c.c.  of  syrupy  phosphoric  acid  are  introduced,  and 
the  reaction  is  completed  by  five  to  ten  minutes'  heating.  The  carbon 
dioxide  is  then  driven  over  into  the  burette  by  running  hot  water  into 
the  flask  from  the  tap  funnel.  After  twenty  minutes,  the  bottom  of 
the  burette  is  opened  over  a  saturated  salt  solution,  and  the  level  of 
the  liquid  is  read  ;  the  carbon  dioxide  is  then  absorbed  by  potassium 
hydroxide,  and,  after  displacing  the  latter  by  salt  solution,  the  level 
is  again  read,  fi^om  which  the  volume  of  carbon  dioxide  can  be 
calculated. 

As  shown  by  various  accordant  test  analyses,  the  method  is 
applicable  to  aliphatic  hydroxy-compounds  which  are  not  volatile 
in  a  vacuum  or  with  steam,  but  not  to  aromatic  compounds,  owing  to 
the  tendency  to  form  carbon  monoxide  and  gaseous  hydrocarbons.  In 
cases  in  which  chromic  acid  and  phosphoric  acid  alone  do  not  sufl&ce 
for  complete  oxidation,  a  globule  of  mercury  should  be  added. 

Since  chromic  acid  and  phosphoric  acids  are  both  liable  to  contain 
organic  impurities,  a  blank  experiment  should  be  made.  The 
phosphoric  acid  is  best  prepared  by  dissolving  pure  white  phosphoric 
oxide  in  a  small  quantity  of  water.  The  use  of  sulphuric  acid  in 
place  of  phosphoric  acid  is  not  to  be  recommended,  owing  to  the 
formation  of  sulphur  dioxide. 

The  amount  of  material  used  for  analysis  must  be  suflficiently  small 
to  ensure  the  entire  oxidation  taking  place  under  reduced  pressure. 

P.  H. 


Precipitation  of  Fischer's  Salt  (Potassium  Cobaltinitrite). 
LuciEN  L.  DE  KoNiNCK  {BulL  Soc.  chim.  Belg.,  1909,  23,  200—202).— 
For  the  detection  of  potassium  by  precipitation  as  cobaltinitrite,  the 
author  recommends  the  use  of  a  solution  prepared  as  follows  :  50  grams 
of  cobalt  nitrate  are  dissolved  in  a  litre  of  water  with  the  addition  of 
25  c.c.  of  nitric  acid  (D  1'2),  and  this  is  mixed  with  a  solution  obtained 
by  dissolving  300  grams  of  sodium  nitrite  in  a  litre.  Before  use,  the 
orange-coloured  solution  is  left  for  twenty-four  to  forty-eight  hours 
to  allow  of  the  precipitation  of  any  small  quantity  of  potassium  which 
may  be  present.  With  this  solution,  potassium  can  just  be  detected 
if  present  in  a  concentration  of  1  in  10,000. 

For  the  precipitation  of  cobalt,  a  solution  prepared  by  dissolving 
35  grams   of   sodium  nitrite  and  22  grams  of    potassium  nitrate  in 
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100  c.c.  of  water  is  recommended.     This  avoids  the  use  of  potassium 
nitrite,  which  is  not  easily  obtainable  in  a  pure  condition. 

H.  M.  D. 

Compensation  Apparatus  for  Rapid  Methods  of  Ellectrolytic 
Analysis.  Arthur  Fischkb  {Chem.  Zeit.,  1009,33,  337). — A  deecrip- 
tiou  of  a  convenient  arrangement  of  apparatus  for  making  measure- 
ments of  the  cathode  potential  during  the  deposition  of  metals  in  the 
way  described  by  Sand  (Trans.,  1907, 01,' 373). 

The  improvements  introduced  consist  in  using  a  voltmeter  to 
measure  the  compensating  E.M.F.,  and  a  galvanometer  as  sero  instru- 
ment in  place  of  a  capillary  electrometer,  the  rheostat  and  measuring 
instruments  being  permanently  connected  in  one  box.  T.  £. 

Constant  Current  Electro-analysis.  Hokacb  W.  QiLLrrr  (/• 
Physical  Chem.,  1909,  13,  336— 340).— In  the  separation  of  copper 
from  zinc,  when  the  copper  remaining  in  solution  has  become  too  dilute 
to  carry  all  the  current,  electrolysis  of  the  acid  begins  and  continues 
whilst  the  last  traces  of  copper  are  deposited.  The  liberation  of 
hydrogen  prevents  the  separation  of  zinc,  which  requires  a  higher 
potential.  If  two  metals,  A  and  C,  to  be  separated  lie  on  the  same  side 
of  hydrogen  in  the  poteqtial  scale,  it  is  usual  to  employ  a  constant 
voltage  method,  but  if  an  excess  of  another  metal,  B,  requiring  an 
intermediate  voltage  is  added,  it  will  serve  to  prevent  the  deposition 
of  metal  C,  even  although  the  voltage  used  is  higher  than  its  deposition 
potential.  The  metal  C  must  not  be  passive  under  the  conditions 
employed,  but  must  be  capable  of  redissolving  should  it  be  locally 
deposited  owing  to  local  rise  in  current  density  or  imperfect  stirring. 
Thus  in  phosphate  solution  at  60°  the  following  decomposition  poten- 
tials were  given  by  Root  (compare  Abstr.,  1903,  ii,  683) :  Ag  1'3,  Cu 
1*6,  Pb  22,  H  2*25.  The  author  shows  that  in  separating  silver  from 
lead  at  60°,  excess  of  copper  is  a  perfect  preventative,  the  whole  of 
the  silver  being  readily  deposited  with  some  copper,  but  without  a 
trace  of  lead,  with  a  current  of  1  ampere  at  25  rising  to  2*9  volts. 

The  number  of  possible  applications  of  this  method  is  small,  because 
of  the  complications  introduced  by  formation  of  alloys,  amalgams,  and 
solid  solutions.  R.  J.  C. 

Microchemical  Analyses.  [V.]  Analysis  of  the  Iron  Group. 
NicoLAAS  ScHOORL  {Zeitsch.  anal.  Chem.,  1909,  48,  209 — 231.  Com- 
pare this  vol.,  ii,  96). — Cobalt  is  best  precipitated  by  means  of  a 
solution  containing  equal  weights  of  ammonium  thiocyanate  and 
mercuric  chloride.  Nickel  is  best  precipitated  by  means  of  an  ammo- 
niacal  solution  of  dimethylglyoxime,  or  by  means  of  lead  acetate  and 
potassium  nitrite.  Iron  is  detected  by  the  ferrocyanide  reaction. 
Aluminium  is  best  precipitated  as  alum  by  means  of  potassium 
hydrogen  sulphate;  this  is  preferable  to  caesium  sulphate,  formerly 
employed.  Chromium,  which  should  be  present  as  chromate,  is  best 
precipitated  with  benzidine  hydrochloride  in  presence  of  sodium 
acetate.  Zinc  is  best  precipitated  by  adding  sodium  hydrogen  carbonate 
to  its  solution  in  aqueous  sodium  hydroxide.  Manganese  is  best 
precipitated  by  means  of  potassium  hydrogen  oxalate. 
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In  all  above-mentioned  reactions,  characteristic,  microscopic  appear- 
ances are  observed. 

In  case  of  some,  or  all,  of  the  metals  being  present,  the  usual 
course  of  separation  must  be  adopted.  For  instance,  nickel  and  cobalt 
are  separated  from  the  others  by  treating  the  mixed  sulphides  with 
dilute  hydrochloric  acid,  and  the  cobalt  is  then  separated  from  the 
nickel  with  potassium  nitrite.  Advantage  is  taken  of  the  fact  that 
iron  and  chromium  oxides  bacome  very  insoluble  in  acids  on  ignition, 
thus  enabling  the  alumina  to  be  extracted  by  dilute  nitric  acid,  etc. 

L.  DE  K. 

Estimation  of  Tungsten.  M.  Tschilikin  {Ber.,  1909,  42, 
1302 — 1304). — Tungstic  acid  is  quantitatively  precipitated  by 
a-naphthylamine  hydrochloride  in  the  cold  ;  for  this  purpose,  25  c.c. 
of  a  2%  solution  of  sodium  tungstate  are  slov/ly  added  from  a  burette 
to  100  c.c.  of  a  solution  of  25  grams  of  a-naphthylamine  with  1^ 
molecular  proportions  of  hydrochloric  acid  in  1  litre  of  water  ;  after 
three  hours,  the  precipitate  is  filtered  and  washed  with  the  naphthyl- 
amine  solution,  diluted  with  five  parts  of  water,  and  ignited  while 
moist  in  a  platinum  crucible.  The  composition  of  the  precipitate  is 
expressed  by  the  formula :  (CjoH9N)2(W03)5,3H20,  the  formula  of 
the  corresponding  precipitate  formed  with  benzidine  (compare  von 
Knorre,  Abstr.,  1906,  ii,  286)  being  (Ci2Hi2N2)2(W03)5,5H20.  Com- 
mercial sodium  tungstate  has  the  composition  Na2W04,2H20. 

P.  H. 

Estimation  of  Thorium  in  Monazite  Sand.  Vincenzo  Borelli 
{Gazzetta,  1909,  39,  i,  425— 448).— The  author  deals  with  the  dis- 
gregation  of  the  sand,  the  solution  of  the  products  of  disgregation, 
precipitation  of  the  oxalates  of  the  rare  earths,  transformation  of  the 
oxalates  into  nitrates,  and  the  separation  of  the  thorium  from  the 
other  elements.  For  the  details  of  the  various  steps  in  the  estimation, 
the  original  must  be  consulted.  T.  H.  P. 

Precipitation  of  Antimony  from  Thioantimonate  Solutions. 
Willy  Schulte  (Metallurgie,  1909,  6,  214 — 220). — Aluminium  or 
magnesium  precipitates  metallic  antimony  from  solutions  of  alkali 
thioantimonates,  or  from  a  suspension  of  freshly  precipitated  antimony 
pentasulphide.  The  process  is  not  quantitative,  as  the  antimony  at 
first  precipitated  is  partly  re-dissolved  by  the  sodium  sulphide  formed 
if  allowed  to  remain  long  in  contact  with  the  solution  (compare 
Czerwek,  Abstr.,  1906,  ii,  708). 

Magnesium  is  more  active,  and  the  method  may  be  used  quantita- 
tively. Precipitated  antimony  sulphide,  free  from  other  sulphides,  is 
dissolved  in  sodium  sulphide  solution  and  evaporated  on  the  water- 
bath,  and,  when  cool,  magnesium  powder  is  added.  The  solution 
becomes  warm,  and  hydrogen  sulphide  is  evolved.  The  process  is 
continued  until  further  additions  of  magnesium  produce  no  further 
evolution  of  gas.  After  stirring  and  remaining  overnight,  the  solu- 
tion is  stirred  until  no  more  gas  is  evolved.  Dilute  sulphuric  acid  is 
then  added  to  remove  magnesium  hydroxide  and  excess  of  magnesium, 
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and  the  whole  is  filtered  through  a  tared  filter.  The  precipitated 
antimony  is  washed  successively  with  warm  water,  dilute  sulphuric 
acid,  boiling  water,  and  alcohol,  dried  at  llO'*,  and  weighed.  The 
presence  of  sodium  hydroxide  in  the  solution  must  be  avoided,  as  it 
prevents  the  action  of  the  magnesium. 

Small  quantities  of  antimony  hydride  are  formed  when  magnesium 
actrt  on  a  hot  solution  of  thioantimonate. 

When  an  alloy  of  90%  tin  and  10%  antimony  (Britannia  metal)  is 
made  the  anode  in  a  solution  of  sodium  sulphide  at  80 — 90°,  the  alloy 
may  be  deposited  unchanged  in  composition  on  an  iron  cathode,  copper 
and  iron  remaining  in  the  anode  mud.  With  an  electrolyte  consisting 
of  sodium  thioantimonate  and  sodium  hydroxide  at  65 — 70°,  the  tin 
may  be  dissolved,  the  antimony  being  deposited  on  the  cathode  in  a 
practically  pure  state  (99  66%).  C.  H.  D. 

Separation  of  Antimony  and  Tin.  Gkoko  Panajotow  {Ber.t 
1909,  42,  1296— 1299).— Antimony  sulphide  is  insoluble  in  a  15% 
solution  of  hydrochloric  acid,  whereas  tin  sulphide  is  soluble ;  this  fact 
was  made  use  of  for  the  separation  of  antimony  and  tin  by  heating  a 
mixture  of  the  two  salts,  containing  about  15%  of  hydrochloric  acid,  at 
50 — 60*^,  and  passing  a  rapid  stream  of  hydrogen  sulphide  through  the 
mixture  for  half  an  hour ;  the  liquid  was  then  cooled  to  30°,  and  treated 
for  ten  minutes  more  with  a  slower  stream  of  g&s.  The  precipitate 
was  filtered  on  a  Qooch  crucible,  washed  with  water  containing 
hydrogen  sulphide  to  remove  any  tin,  and  weighed  after  treatment 
successively  with  alcohol,  carbon  disulphide,  and  ether.  The  tin 
contained  in  the  filtrate  was  precipitated  by  hydrogen  sulphide  after 
neutralisation  with  ammonia.     The  method  gives  accurate  results. 

P.  H. 

Rhodium.  Alexander  Gutbier  and  M.  Rnss  {Ber.,  1909,  42, 
1437 — 1441). — The  reduction  of  rhodium  salts  to  the  metallic  state  by 
hydrazine  (Gutbier  and  Hofmeier,  Abstr.,  1905,  ii,  533)  naay  be  utilised 
for  the  estimation  of  rhodium  (compare  Jannasch  and  Mayer  ;  Abstr., 
1905,  ii,  557).  Experiments  made  with  chloropentamminerhodium 
chloride  and  the  bromo-bromide,  and  with  several  alkali  rhodi- 
pentahalides  (Gutbier  and  Uiittlinger,  Abstr.,  1908,  ii,  200),  show 
that  the  precipitation  sliould  take  place  in  hot  alkaline  solution,  and 
that  the  concentration  should  not  be  too  great.  The  rhodium  hydrosol 
at  first  formed  soon  changes  into  a  metallic,  glistening  precipitate, 
evolution  of  gas  taking  place  owing  to  the  catalytic  action  of  the 
metal  on  hydrazine.  The  precipitate  is  dried  at  105°,  and  heated  first 
in  air,  then  in  hydrogen,  and  finally  in  carbon  dioxide  freed  from 
oxygen.     The  metal  does  not  retain  alkali.  C.  H.  D. 

Naphthalene  Picrate  and  the  Estimation  of  Naphthalene. 
WiLLEM  P.  JoRissEN  and  J.  RuTTEN  {Chein.  Weekblad.,  1909,  6, 
261 — 272). — A  summary  of  the  methods  employed  in  the  estimation  of 
naphthalene.  That  of  Stavorinus  {Het.  Gas,  1905,  477)  is  condemned 
on  account  of  the  decomposition  of  naphthalene  picrate  and  the 
volatility  of  both  naphthalene  and  picric  acid  at  100°.    That  of  Colman 
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and  Smith  (Abstr.,   1900,   ii,    372)  gives  too  low  results,  owing  to 
solution  of  the  naphthalene  picrate  in  the  washing  water  employed. 

A.  J.  W. 

Nylander's  Reaction.  M.  E.  Rehfuss  and  Philip  B.  Hawk  {Proc. 
Amer.  Soc  Biol.  Chem.,  1908,  xxxi — xxxii ;  J.  Biol.  Chem.,  6). — 
Mercuric  chloride  and  chloroform  do  not  interfere  with  Nylander's  test 
for  sugar  in  urine  (as  stated  by  Bechhold)  provided  the  urine  is  first 
boiled  for  five  minutes.  The  reaction  is  regarded  as  a  valuable 
confirmatory  test,  and  details  are  given  regardiog  the  best  way  to 
effect  it  and  the  influence  of  other  substances  on  it.  Protein  does  not 
interfere  with  it,  unless  more  than  2%  is  present.  W.  D.  H. 

Barfoed's  Test.  "William  H.  Welker  [Proc.  Amer.  Soc.  Biol. 
Chem.,  1908,  xxxiii — xxxiv  ;  J.  Biol.  Chem.,  6). — In  some  cases  where 
the  test  was  used  a  greenish- white  precipitate  was  produced  ;  the  cause 
was  traced  to  the  presence  of  sodium  chloride,  quite  a  small  percentage 
of  which  interferes  with  the  reaction.  The  nature  of  the  precipitate  is 
not  yet  clear.  W.  D.  H. 

Correction  of  Acidity  and  a  New  Method  for  the  Estimation 
of  Free  Volatile  Acidity  in  Wines.  Nicol6  Gallo  (Staz.  sper. 
agrar.  Ital.,  1909,  42,  37 — 50). — Experiments  with  wines  to  which 
acetic  acid  had  been  added  show  that  when  it  is  a  question  of 
diminishing  the  amount  of  this  acid  in  a  wine  by  0*5 — 0'6°/qo,  recourse 
should  be  had  to  normal  potassium  tartrate  and  never  to  the  carbonate. 
Calcium  carbonate  should  only  be  used  when  the  proportion  of  acetic 
acid  to  be  neutralised  is  very  large. 

The  following  method  for  estimating  the  free  volatile  acidity  of 
wines  depends  on  the  observation  made  by  the  author  that  there  exists 
a  practically  constant  ratio  between  the  quantity  of  acetic  acid  in  a 
wine  and  the  quantity  extracted  by  ether  in  a  single  extraction.  The 
method  consists  in  shaking  25  c.c.  of  the  Wine  and  30  c.c.  of  ether 
vigorously  for  a  few  seconds  in  a  100  c.c.  cylinder  with  a  ground 
stopper.  When  the  ether  has  settled,  20  c.c.  of  it  are  removed  by  a 
pipette  and  shaken  with  water  in  a  small  beaker.  The  ether  is  then 
evaporated  at  a  low  temperature,  and  the  remaining  acid  solution 
titrated  with  iV/lO-sodium  hydroxide  and  phenolphthalein.  The 
number  of  c.c.  of  alkali  solution,  multiplied  by  0*24  and  by  3*30,  gives 
the  parts  of  free  acetic  acid  per  1000  of  the  wine,  T.  H.  P. 

Estimation  of  Oxalic  Acid  in  Urine.  Hugh  MacLean  {Zeilsch. 
physiol.  Chem.,  1909,  60,  20 — 24). — Autenrieth  and  Earth's  method 
(Abstr.,  1902,  ii,  575)  consists  briefly  in  treating  the  dog's  urine  with 
excess  of  calcium  chloride  and  ammonia  until  strongly  alkaline  ;  the 
mixture  is  filtered  after  eighteen  to  twenty  hours,  and  the  precipitate 
dissolved  in  15%  hydrochloric  acid  ;  this  is  shaken  with  a  mixture  of 
ether  and  alcohol,  which  dissolves  the  oxalic  acid,  and  in  the  final 
aqueous  solution  acidified  with  acetic  acid,  the  estimation  of  oxalic 
acid  as  calcium  oxalate  is  made  in  the  usual  way.  At  Salkowski's 
suggestion,  the  accuracy  of  this  method  was  tested,  and  the  statement 
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of  Autenrietli  and  Barth  is  confirmed  that  the  method  is  exact ;  no 
oxalic  acid  is  left  in  the  filtrate  after  removal  of  the  first  precipitate. 

W.  D.  H. 

Estimation  of  Total  Tartaric  Acid  in  Tartaric  Producta. 
P.  Caules  {J.  rharm.  Chim.,  1909,  [vi],29,  381—382  ;  Bull.  Soc.  chim., 
1909,  [iv], 5,  567—568;  Ann.  Chim.  anal.,  14, 183— 185).— In  addition 
to  the  precautionH  already  mentioned  (Abstr.,  1907,  ii,  655)  as  necessary 
in  making  this  estimation,  it  is  suggested  that  litmus  paper  should  be 
used  as  an  indicator.  An  aqueous  solution  of  potassium  tartrate  or 
potassium  sodium  tartrate,  whichever  product  will  result  from  the 
titration,  is  prepared,  and  the  coloration  assumed  by  pieces  of  litmus 
pa[>er  pliiced  in  this  is  used  as  a  standard  of  neutrality.  The  potassium 
hydrogen  tartrate  to  be  titrated  is  then  dissolved  in  water,  a  few 
drops  of  phenolphthalein  added  and  some  pieces  of  litmus  paper,  and 
the  titration  proceeded  with  until  the  litmus  paper  assumes  a  blue 
tint.  The  liquid  is  then  boiled,  more  litmus  paper  added,  and  the 
titration  continued  until  the  colour  of  the  paper  is  the  same  as  that  in 
the  standard  liquid.  At  this  stage  the  addition  of  a  few  more  drops 
of  alkali  should  cause  the  red  coloration  due  to  phenolphthalein  to 
appear.  T.  A.  H. 

Estimation  of  Amino-acids  in  Urine.     Yaldbmar  Hknbiques 

{Zeitsch.  phyaiol.  Cliern.,  1909,  60,  1—9).— See  this  vol.,  ii,  506. 

Halpben's  Reaction.  LioN  Ronnst  {J.  Pharm.  Chim.,  1909, 
[vi],  29,  379— 380).— The  author  has  tried  the  modified  form  of  this 
reaction  described  by  Gamier  (this  vol.,  ii,  447),  and  finds  that  it  is 
less  sensitive  than  the  test  as  originally  described  by  Halphen.  For 
the  quantitative  estimation  of  cotton  seed  oil,  the  author  applies 
Halphen's  reaction  colorimetrically,  the  colour  given  by  an  oil  containing 
a  known  quantity  of  cotton  seed  oil  being  used  as  a  standard  of 
comparison.  T.  A.  H. 

Estimation  of  Added  Water  in  Altered  Milks.  Andrj^ 
Klincj  and  Paul  Roy  {Compt.' rend.,  1909,  148,  1050—1052  *).- The 
estimation  of  added  water  in  milk  which  has  been  kept  for  any  length 
of  time  is  complicated  by  the  fermentations  which  occur  in  spite  of 
preservatives  and  convert  part  of  the  non-fatty  solids  into  volatile 
matter.  The  authors  determine  the  total  nitrogen  by  Kjeldahl's 
method,  having  first  evaporated  to  dryness  under  reduced  pressure. 
The  total  nitrogen  per  litre  multiplied  by  the  factor  6  "39  gives  the 
amount  of  protein  matter,  which  is  either  compared  with  that  in  a 
milk  of  similar  origin,  or,  in  default,  with  the  standard  value  33  grams 
per  litre.  The  authors  show  that  this  method  is  capable  of  yielding 
concordant  results  with  the  same  milks  when  fresh  and  after  two  years' 
storage.     The  addition  of  5%  of  water  can  be  detected  unmistakably. 

R.  J.  C. 

Distinctions    between    Natural,   Artificial,    and    Synthetic 
Camphors.     Wilhklm  Lohmann  {Ber.  JJeut.  pharm.  Ges.,  1909,  19, 
222 — 226). — After  a  historical  resume  of  the  processes  available  for 
*  and  Ann.  Chim.  anal.,  1909,  14,  215—217. 
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the  manufacture  of  synthetic  camphoi*,  the  author  points  out  that  the 
melting  point  is  not  a  safe  means  of  distinguishing  natural  from 
synthetic  camphor,  and  that  the  best  means  is  the  observation  of  the 
rotatory  power,  all  the  synthetic  camphor  so  far  placed  on  the  market 
being  optically  inactive.  Some  commercial  synthetic  camphors  are 
impure,  and  consist  of  mixtures  of  camphene,  borneol  or  isoborneol, 
and  camphor.  The  presence  of  such  impurities  can  be  detected  by 
fractional  sublimation,  and  estimated  by  acetylating  the  crude  product, 
suitably  diluted  with  turpentine  oil,  and  determining  the  amount  of 
acetic  esters  formed.  The  estimation  might  also  be  carried  out  by 
melting  the  crude  product  with  phthalic  anhydride,  converting  the 
bornyl  hydrogen  phthalate  formed  into  the  sodium  salt  by  adding 
sodium  hydroxide,  and  then  shaking  out  the  unchanged  camphor  with 
ether  and  weighing  it.  Artificial  camphor  (pinene  hydrochloride)  can 
be  readily  distinguished  from  natural  camphor  by  heating  it  with 
potassium  hydroxide  until  all  volatile  products  have  passed  ofp,  and 
then  testing  the  residue  for  chlorides.  T.  A.  H. 

Choline  in  Animal  ^Tissues  and  Fluids.  W.  Webster  {Bio- 
Chem.  J.,  1909,  4,  117—126).— The  author  is  of  the  opinion  that  the 
tests  hitherto  employed  for  the  detection  of  choline  in  the  blood  are 
untrustworthy,  and  denies  that  choline  can  be  detected  by  their  means. 

W.  D.  H. 

Estimation  of  Creatinine.  F.  C.  Cook  (Proc.  Amer.  Soc.  Biol. 
Chem.,  1908,  xxiv;  J.  Biol.  Ghem.,  6). — Certain  factors  influence  the 
estimation  of  creatinine  by  Folin's  colorimetric  method.  If  more  than 
10  c.c.  of  alkali  are  used,  lower  results  are  obtained,  because  the  alkali 
dissolves  creatinine  picrate.  Thirty  c.c.  of  picric  acid  gave  but 
slightly  higher  i-esults  than  15  c.c.  The  presence  of  protein  and  the 
period  of  standing  are  also  factors  that  influence  the  results.  Of 
four  other  methods  examined,  the  autoclave  method  of  Benedict  and 
Myers  gave  the  most  satisfactory  results.  W.  D.  H. 

Alkaloid  Reactions.  Eserine  (Physostigmine).  C.  Keichard 
{Pharm.  Zentr.-h.,  1909,  50,  375 — 384). — The  author  is  investigating 
systematically  the  colour  reactions  and  other  distinctive  characters  of 
the  chief  alkaloids,  and  a  considerable  number  of  these  have  been 
dealt  with  in  previous  papers. 

If  a  little  eserine  sulphate  is  placed  on  a  glass  slip  and  moistened 
with  water,  and  to  the  drop  of  solution  so  formed  a  drop  of  sulphuric 
acid  is  added,  characteristic  crystals  of  a  sparingly  soluble  sulphate 
separate.  After  a  while,  the  preparation  gradually  becomes  oily 
and  eventually  resinous,  but  the  crystals  retain  their  characteristic 
appearance  for  a  considerable  time.  With  nitric  acid,  a  similar 
separation  of  crystals  occurs,  and  if  the  preparation  is  not  warmed, 
the  acid  remains  colourless  for  a  day.  On  addition  of  potassium 
chromate  to  eserine  sulphate  in  presence  of  nitric  acid,  a  green  mass 
is  formed,  and  a  similar  change  occurs,  but  more  slowly,  in  presence 
of  sulphuric  acid.  The  alkaloid  reduces  molybdic  acid  very  slowly 
and  slightly   in    the   cold,    but   rapidly  gives   a   blue   coloration    on 
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w'arming.  No  coloration  is  given  by  eserine  snlplutta  in  the  cold 
with  titanic  acid  in  sulphuric  acid,  but  on  warming  slightly  a  yellowish- 
l)rown  tint,  changing  to  reddish-brown,  is  obtained ;  this  rapidly 
disappears,  yielding  a  coloorless  solution.  The  foregoing  are  the  most 
charncteristic  of  the  numerous  reactions  described.  In  each  case 
detailed  directions  for  the  application  of  the  ooloor  reaction  are  giTMi. 

T.  A.  H. 

Reaction  of  Hordenine  and  Urotropina     A.  Labat  (/.  Pkarm. 

Chtm.,  1909,  [vi],  29,  433— 43^).— Denig^  has  shown  (Abetr.,  1908,  i, 
775)  thiit  hordoiiine,  like  other  sabetanoes  containing  a  |>-tolyl  nucleus, 
;;ivis  a  proon  coloration  when  heated  with  formaldehyde  and  sulphoric 
acid.  'Die  Hut  )ioi  t  o  V  points  out  that  since  urotropine yields  formalde- 
hydt^  iitidii  tilt*  (oiiliiions  of  this  experiment,  it  can  replace  the  latter 
in  making  the  test,  and  conversely,  that  hordenine  can  be  used  for  the 
detection  of  urotropine.  T.  A.  H. 

Estimation  of  Urea.  Claabhob  Qotham  (J,  Biol.  CAern.,  1909,  0, 
173 — 179). — A  modification  of  the  hypobromite  method  is  described, 
in  which  greater  exactness  is  obtained  by  the  use  of  a  modified  Lange's 
L'ah  volumeter.  W.  D.  H. 


kri 


Detection  in  Urine  of  Ohromog^ens  of  Methylene  blue, 
^hionin,  and  Lauth's  Violet  by  Oxidislngf  Agenta  in  Acid 
edia.  C.  Fleio  (J.  Phann.  Chim.,  1909,  [vi],  29,  513—520).— 
IMethylene-blue  may  be  eliminated  in  the  urine  as  such  or  as  (1)  a 
"chi*omogen  of  elimination,"  which  is  stable  and  yields  methylene-blue 
only  after  boiling  with  acetic  acid  and  subsequent  oxidation  by 
ixposure  to  air,  or  (2)  a  "  chromogen  of  fermentation,"  formed  by  the 
action  of  microorganisms  in  alkaline  or  feebly  acid  urines.  This 
second  chromogen  is  unstable  and  yields  methylene-blue  by  mere 
exposure  to  the  atmosphere. 

The  new  test  consists  in  adding  either  hydrogen  peroxide  or 
ammonium  persulphate  to  urine  supposed  to  contain  either  of  these 
romogens ;  the  unstable  one  yields  methylene-blue  at  once,  the 
ble  one  only  after  the  further  addition  of  acetic  acid  and  boiling  for 
few  minutes.  If  methylene-blue  is  present  to  begin  with,  it  is 
tracted  by  means  of  chloroform.  Methylene-blue  is  eliminated  in 
e  faeces  in  the  form  of  a  chromogen  different  from  those  occurring 
the  urine.  The  same  test  may  be  applied  to  the  detection  of  the 
romogens  of  thionin  and  Lauth's  violet  in  urine,  but  in  the  case  of 
ionin,  dilute  hydrochloric  acid  is  preferable  to  acetic  acid  as  a  hydro- 
lysing  agent,  and,  further,  ferric  chloride  solution  may  be  used  as  an 
idising  agent  in  place  of  hydrogen  peroxide  or  ammonium  per- 
Iphate.  The  test  is  not  applicable  to  the  urinary  chromogens  of 
iphenylmethane  dyes.  Fluorescein  is  eliminated  in  the  urine 
nchanged.  T.  A  H. 

Formation  of  Crystals  of  Haemin  by  means  of  Alkali 
Iodides  or  Bromides.  Georges  Gukrin  {J.  Pharm.  Chim.,  1909,  [vi], 
29,  377 — 378). — Fresh  defibrinated  blood  was  dialysed  until  it  no  longer 
contained  chlorides.     A  drop  of  this  preparation,  placed  on  a  micro- 
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scope  slide  and  evaporated  to  dryness,  gave  on  addition  of  a  dilute 
solution  of  an  alkali  bromide  or  iodide,  microscopic  crystals  identical 
in  form  with  those  of  hsemin  (haematin  hydrochloride)  produced  in 
Teichmann's  test  for  blood.  T.  A.  H. 

Tests  for  Pus  and  Blood.  Joseph  H.  Kastle  and  Norman 
RoBEKTS  (Froc.  Amer.  Soc.  Biol.  Chem.,  1908,  xlvi — xlvii;  J.  Biol. 
Chem.,  6). — Peroxydases  are  absent  from  normal  urine,  but  are 
present  in  active  inflammatory  conditions  of  the  genito-urinary  tract 
when  pus  appears  in  the  urine. 

Phenolphthalein  as  a  reagent  for  the  detection  of  blood  is  very 
sensitive ;  1  part  of  blood  in  80  million  parts  of  water  can  be 
detected.     Blood-stains  more  than  a  year  old  give  the  reaction. 

W.  D.  H. 

Animal  Faeces.  I.  Comparison  of  the  Analysis  of  Fresh 
and  Air-dried  Faeces.  A.  D.  Emmett  and  Harry  S.  Grindley 
{J.  Amer.  Chem.  Soc,  1909,  31,  569 — 579). — In  the  preparation  of 
faeces  for  analysis,  it  is  usual  to  dry  them  in  the  air,  and  afterwards 
reduce  them  to  powder.  It  is  desirable,  however,  to  determine  the 
composition  of  the  fresh,  undried  material,  since  a  loss  of  nitrogen 
usually  occurs  on  drying.  Moreover,  the  analysis  of  fresh  dung 
facilitates  the  study  of  the  nature  of  the  metabolic  and  undigested 
products. 

It  has  now  been  found  that  proteins,  fat,  moisture,  ash,  carbo- 
hydrates, and  phosphorus  can  be  easily  and  satisfactorily  estimated  in 
the  fresh  faeces  of  swine  and  cattle.  In  the  case  of  swine-dung,  it  is 
considered  that  the  losses  which  occur  on  drying  are  chiefly  due  to 
mechanical  errors  introduced  by  the  manipulation  of  the  material 
during  the  drying  process,  and  not  to  the  loss  of  any  particular 
constituent.  In  cases  in  which  there  is  any  danger  of  loss  of  nitrogen 
,or  the  products  of  fermentation,  the  analysis  of  the  fresh  material, 
preserved  with  thymol,  is  preferable  to  the  dry  method.  In  connexion 
with  the  analysis  of  fresh  faeces,  it  is  necessary  that  the  food-stuffs 
supplied  to  the  animals  should  be  ground  or  chopped  fairly  small, 
otherwise  the  dung  will  contain  coarse,  undigested  particles,  and  it 
will  consequently  be  difl&cult  to  obtain  an  average  sample.         E.  G. 

New  Reaction  of  Abrastol.  Ottorino  Carletti  (Boll.  Chim. 
Farm.,  1909,  6,  223— 224).— The  following  reaction  allows  of  the 
detection  of  0*00005  gram  of  abrastol  in  the  extract  prepared  from 
food  materials  in  the  manner  described  by  Vitali  (Abstr.,  1908,  ii,  642). 
After  removal  of  the  solvent  by  evaporation,  the  residue  is  treated 
with  2 — 3  c.c.  of  concentrated  sulphuric  acid  and  then  with  1  to 
2  drops  of  a  10%  aqueous  or  alcoholic  tartaric  acid  solution,  the 
capsule  being  then  cautiously  heated  by  means  of  a  small  flame.  In 
presence  of  abrastol,  emerald-green  striae  form  in  the  liquid,  which 
becomes  uniformly  green  on  shaking.  The  coloration  disappears  if  the 
solution  is  diluted  with  water.  This  reaction  has  the  advantage  over 
that  given  by  ferric  chloride,  that  it  is  not  influenced  by  the  pi*esence 
of  organic  acids.  T.  H.  P.  -''' 
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Measurement  of  the  Optical  Constanta  of  Certain  Liqaid 
Crystals.  Krnst  Doun  ami  Wilhelm  i^iiMANN  {Ann.  I'hysik, 
1909,  [iv],  29,  533— 565).— The  refractive  indices  of  the  isotropic  and 
the  two  anisotropic  forms  of  ethyl  ethoxybensylideneatnino-a-methyl- 
cinnamate  and  ethyl  ethozybenzylideneamino-a-ethylcinnamate  have 
been  dutcrminod.  Values  are  recorded  for  the  lithiam,  sodium,  and 
the  i^ruen  and  blue  mercury  lines. 

'J'lio  double  refractiuD  of  the  anisotropic  modifications  is  very  con- 
iderable,  being  about  twice  as  large  as  that  of  calospar.  With 
incrt!tuse  of  temperature,  the  refractive  index  of  the  isotropic  liquids 
iliuiiniHhe8,  whilst  that  of  the  cryxtalline  liquids  increases.  In  the 
iiiiHotropic  moditications  which  are  formed  at  lower  temperatares  both 
substances  behave  like  uniaxial  fiolid  crystals.  This  is  regarded  as 
evidence  against  the  emulsion  theory  of  crystalline  liquids. 

H.M.  D. 

Biaxial  Liquid  Crystals.  FHi^oiRio  Wallsjumt  {Con^  rtnd.t 
1909,  148,  1291  — 1292).— The  anisotropic  liquid  obtained  by  melting 
azoxyiinisolo  po.sse.sses  different  optical  properties  when  examined  in  a 
heaui  of  convergent  light  from  the  anisotropic  liquid  which  results 
when  isotropic  li(}uid  anisole  is  cooled  down.  This  is  strong  evidence 
in  favour  of  the  idea  that  such  anisotropic  licjuids  really  contain  liquid 
crystals,  the  orientation  of  the  crystals  depending  on  how  the  aniso- 
tropic liquid  has  been  obtained.  T.  S.  P. 

Magnetic  Dichroism  of  Different  Minerals.  CiKoiuiKs  .Mkslin 
{Vompt.  rend.,  1909,  148,  1179 — 1180). — From  an  examination  of 
thirty  different  minerals  immersed  in  nine  different  liquids,  it  is  shown 
that  the  magnetic  dichroism  of  the  mineral  runs  parallel  with  the  amount 
of  double  refraction  ;  for  example,  with  siderite,  where  the  difference 
between  the  indices  of  refraction  is  0'31,  the  magnetic  dichroism  is 
strong,  whereas  with  apatite,  where  the  difference  is  only  0*004,  there 
is  no  magnetic  dichroism.  Moreover,  when  there  is  a  change  in  sign 
in  the  dichroism,  it  occurs  when  the  mineral  is  immersed  in  a  liquid  of 
which  the  refractive  index  is  approximately  equal  to  the  mean  refractive 
index  of  the  mineral.  T.  S.  P. 

Secondary  Spectrum  of  Hydrogen.  A.  Dufoub  {PhU.  Mag., 
1909,  [vi],  17,  854— 855).— A  claim  for  priority  against  Hogley  (this 
vol.,  ii,  359).  The  stellar  and  secondary  spectra  were  always  obtained 
"  jgether  in  the  author's  experiments,  even  when  the  hydrogen  was  at 
itmospheric  pressure.  H.  M.  D. 

Arc  Spectrum  of  Yttrium.  G.  Eberhard  {Zeitsch.  wiss.  Photo- 
mph.  Photophysik.  Photochem.,  1909,  7,  245— 253).— The  wavelengths 
id  intensities  of  the  lines  in  the  arc  spectrum  of  yttrium  have  been 
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measured.  By  the  use  of  a  series  of  rare  earth  fractions,  obtained  by 
Urbain's  method  of  fractionation,  the  gi-adual  variation  in  the  intensity 
of  the  yttrium  lines  was  also  observed.  The  results  are  tabulated  and 
compared  with  previous  measurements  of  Kayser  and  of  Exner  and 
Haschek.  The  differences  in  the  recorded  intensities  of  many  lines 
are  attributed  to  the  different  times  of  exposure  of  the  plates. 

H.  M.  D. 

Quantitative  Spark  Spectra  of  Titanium,  Uranium,  and 
Vanadium.  James  H.  Pollok  (Sci.  Proa.  Roy.  Duhl.  Soc,  1909,  11, 
331 — 337). — Photographs  have  been  obtained  of  the  spark  spectra 
yielded  by  solutions  containing  10,  1,  O'l,  O'Ol,  and  0*001%  of  titanium, 
uranium,  and  vanadium.  The  wave-lengths,  intensities,  and  per- 
sistencies of  the  various  lines  are  recorded  in  tabular  form.  From  a 
comparison  of  the  spectra  given  by  the  fused  metals,  it  was  found  that 
in  all  three  cases  the  solutions  give  all  the  lines  exhibited  by  the 
free  metals.  H.  M.  D. 

An  Example  of  a  Longitudinal  Positive  Zeeman  Effect  in 
the  Emission  Spectra  of  Vapours.  A.  Dufour  {Compt.  rend., 
1909,  148,  1311— 1312).— An  investigation  of  the  action  of  a 
magnetic  field  of  28,000  units  on  the  band  X  =  5789"7  of  oxide  of  iron 
has  shown  that  the  Zeeman  effect  parallel  to  the  lines  of  force  is 
positive.  The  deviation  of  the  magnetic  doublet  is  about  five  times 
less  than  that  for  the  sodium  Z)-line,  and  the  circular  polarisation  of 
the  components  is  complete.  Observations  perpendicular  to  the  lines 
of  force  indicate  that  the  band  in  question  furnishes  an  ordinary 
triplet. 

No  general  relation  exists  between  the  occurrence  of  a  longitudinal 
positive  Zeeman  effect  and  the  incomplete  extinction  of  the  components 
of  the  magnetic  doublets  by  a  circular  analyser.  This  rule  only 
applies  to  certain  classes  of  compounds  ;  the  observed  facts  again  show 
that  different  band  spectra  possess  different  characteristics,  and 
that  the  Zeeman  effect  may  be  utilised  to  classify  them.         T.  S.  P. 

Emission  of  Light  in  Banded  Spectra.  Johannes  Stark 
{Ann.  Physik,  1909,  [iv],  29,  316 — 330). — -In  reference  to  the  view  of 
Lenard  and  Saeland  (this  vol.,  ii,  283)  that  the  phenomenon  of  phos- 
phorescence is  genetically  connected  with  the  photo-electric  effect,  the 
author  points  out  that  this  is  in  agreement  with  his  general  theory  of 
banded  spectra  (compare  Abstr.,  1907,  ii,  147,  417;  1908,  ii,  138, 
746,  911  ;  ia09,  ii,  106,  109).  According  to  this  theory  both  phos- 
phorescence and  fluorescence  are  dependent  on  the  absorption  of  light 
of  short  wave-lengths,  resulting  in  the  separation  of  valency  electrons ; 
the  emission  of  light  is  then  due  to  the  re-union  of  the  valency  electrons 
with  the  atomic  residues.  Whereas  in  a  fluorescing  substance  the 
valency  electrons  recombine  immediately  or  after  a  very  short  interval 
with  the  atomic  residues,  it  is  suppo.sed  that  the  special  characteristic 
of  phosphorescence  is  caused  by  a  combination  of  part  of  the  separated 
electrons  with  other  atoms,  energy  being  required  for  the  resolution  of 
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these  combinations  before  re-combination  of  the  electrons  with  the 
atomic  residues  can  take  place. 

The  author  maintains  the  correctness  of  his  previous  view,  that  the 
line  spectrum  of  an  element  is  due  to  positively  charged  atoms  of  the 
element,  and  throws  doubt  on  Lenard'a  theory,  that  the  chief  series  of 
lines  is  due  to  electrically  neutral  atoms,  and  the  secondary  series  to 
positively  charged  ions.  H.  M.  D. 

Influence  of  their  State  in  Solution  on  the  Absorption 
Spectra  of  Dissolved  Dyes.  Samuel  E.  Sheppard  {Proc.  Hoy.  6'oc., 
190'J,  82,  A,  256 — 270), — The  absorption  spectra  of  solutions  of  certain 
dyes  have  been  examined.  The  absorption  spectrum  of  the  Mocyanines, 
pinacyanols,  and  cyauiue  in  aqueous  solution  is  quite  different  from 
that  of  the  solutions  in  ethyl  alcohol  and  other  organic  solvents.  This 
difference  is  supposed  to  be  due  to  the  dye  being  present  partly  or 
wholly  as  a  colloid  in  the  aqueous  solution.  The  fact  that  the  aqueous 
solutions  are  coagulated  by  electrolysis  and  by  repeated  heating  and 
cooling,  and  that  they  show  the  T'yndall  effect,  affords  evidence  in 
support  of  this  view. 

Dyes  which  are  present  in  true  solution  show  the  smallest  changes 
in  the  absorption  spectrum  when  the  concentration  is  varied.  The 
absorption  maxima  are  not  displaced,  and  if  the  dyes  are  chemically 
stable,  Beer's  law  is  found  to  hold  good.  On  the  other  hand,  dyes 
which  are  wholly  or  partly  present  in  the  form  of  colloids  exhibit 
considerable  changes  when  the  concentration  alters  and  Beer's  l<iw 
does  not  hold.  In  solid  media,  like  collodion  and  gelatin,  similar 
relationships  are  found. 

From  his  observations  the  author  draws  the  conclusion  that  the 
process  of  dyeing  is  strictly  analogous  to  the  "solution  "of  dyes  in 
liquid  solvents,  in  that  corresponding  phases  or  grades  of  solution  are 
to  be  found  in  the  two  cases,  H.  M.  D. 

Absorption  Spectra  of  Solid  Tetramethylpicene  and  of  its 
Solutions.  John  E.  Purvis  and  Annik  Homer  {Proc.  Camb.  PhU. 
Soc,  lyOl),  15,  82-84,  Compare  Trans.,  1908,  93,  1319).— A 
comparison  of  the  absorption  spectra  of  the  solid  hydrocarbon  and  of 
its  ^/lOOO  solutions  in  benzene  and  ethyl  alcohol  has  been  made.  In 
all  cases  three  absorption  bauds  are  found,  but  the  relative  position 
of  these  varies.  In  the  benzene  solution  both  the  general  and  selec- 
tive absorption  are  shifted  towards  the  red  in  comparison  with  the 
alcoholic  solution,  and  there  is  a  further  shift  in  the  case  of  the  solid 
hydrocarbon.  The  phenomena  are  attributed  to  the  differences  in  the 
damping  effect  exerted  by  the  medium  on  the  vibrations  of  the  active 
molecules  of  the  solute.  H.  M.  D. 

Absorption  Spectra  of  Concentrated  and  Diluted  Solutions 
of  Chlorophyll.  John  E.  Purvis  {Proc.  Camh.  Phil.  Soc,  1909,  15, 
85 — 88). — A  comparison  of  the  absorption  spectra  of  chlorophyll  in 
concentrated  and  dilute  solutions  has  been  made.  Ethyl-alcoholic 
solutions,  the  concentrations  of  which  were  in  tlie  ratio  719'8  :  1, 
were  compared,  photographic  records  of  the  absorption   beiug  taken 
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after  the  solutions  had  been  allowed  to  remain  for  gradually  iucreasirjg 
intervals  of  time.  The  two  freshly  prepared  solutions  show  bands  at 
X  538  and  565,  and  the  general  absorption  in  both  begins  at  about 
X  510.  After  standing  for  several  days,  the'  strong  solution  shows 
well-marked  bands  at  X  538  and  508,  together  with  a  trace  of  the  band 
at  \  .365,  and  the  general  absorption  is  very  much  smaller  than  in  the 
freshly  prepared  solution.  In  the  dilute  solution  A  565  is  stronger,  and 
A  538  much  weaker,  than  in  the  corresponding  strong  solution,  and  no 
band  can  be  observed  at  A  508.  The  observed  gradual  changes  in  the 
spectra  are  supposed  to  be  due  to  enzyme  action.  H.  M.  D. 

Polarisation  by  Lateral  Diffusion.  Georges  Meslin  (Cornpt. 
rend.,  1909,  148,  1095—1097). — A  limpid  liquid  illuminated  by  a  ray 
of  light  and  viewed  from  the  side  diffuses  light,  which  is  partly 
polarised  in  the  plane  defined  by  the  incident  and  diffused  beams.  If 
crystalline  particles  are  suspended  in  the  liquid,  the  amount  of  diffused 
light  is  greater,  but  the  proportion  polarised  is  less,  although  in  the 
same  plane.  This  effect  was  found  in  more  than  1000  different  liquids. 
Boric  acid  suspended  in  liquids  of  refractive  index  greater  than  1'42, 
such  as  terebenthene,  benzene,  aniline,  etc.,  and  also  pyrogallol  under 
certain  conditions,  exhibits  the  abnormal  property  of  diffusing  light 
which  is  polarised  in  a  plane  perpendicular  to  the  plane  of  diffusion 
(negative  dichroism).  In  this  case  the  transmitted  ray  is  polarised 
in  the  plane  of  diffusion  (positive  dichroism).  In  all  other  cases  where 
the  transmitted  beam  exhibits  positive  dichroism  (such  as  potassium 
carbonate  suspended  in  light  petroleum),  the  diffused  (reflected)  beam 
is  polarised  in  the  same  plane. 

The  peculiar  spontaneous  dichroism  of  boric  acid  suspensions  is 
attributable  to  the  orientation  of  the  crystals  by  gravity.       R.  J.  C. 

An  Ammonium  Model.  Edgar  Wedekind  (Ber.,  1909,  42, 
2142 — 2147). — The  model  is  composed  of  two  concentric  circular 
hoops,  one  of  which  can  rotate  about  a  vertical  diameter  inside  the 
other  one ;  by  attaching  five  spheres  to  the  circumferences  of  the  two 
circles,  or  by  placing  one  in  the  centre  and  four  on  the  circumference, 
it  is  possible  to  explain  the  isomerism  and  mechanism  of  the  formation 
of  quaternary  ammonium  salts.  For  a  detailed  account  of  this  the 
original  paper  should  be  consulted.  P.  H. 

•  Calculations  in  Photochemical  Processes.  Fritz  Weigert 
{Ber.,  1909,  42,  1783— 1786).— Polemical.  Reply  to  Byk  (compare 
this  vol.,  ii,  454).  P.  H. 

Influence  of  Radium  on  Rate  of  Crystallisation.  Louis 
Fkischauer  {Compt.  rend.,  1909,  148,  1251— 1254  *).— Sulphur,  care- 
fully purified  by  successive  fractional  distillations,  was  sublimed  on  to 
a  microscope  slide,  where  it  appeared  in  detached  hemispherical  drops. 
Drops  with  a  diameter  less  than  30/x,  do  not  crystallise  spontaneously, 
whilst  those  of  diameter  more  than  180/i,  crystallise  in  a  few  minutes. 
Most  of  the  drops  were  from  54  to  90/u,  in  diameter,  about  65  being 

*  and  Le  Radium,  1909,  6,  161—164. 
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deposited  per  square  millimetre.  These  crystallised  spontaneously  at 
the  rate  of  about  one  per  day. 

A  8lide  was  partly  covered  with  lead  sheet  5  mm.  thick,  and  the 
remainder  was  exposed  to  the  radiation  from  25  xng.  of  radium  con- 
tained in  a  glass  bulb  09  mm.  thick.  The  exposed  part  crystallised 
spontaneously,  and  by  contact  from  drop  to  drop  at  such  a  rate  that  at 
the  end  of  four  days  about  3  to  5  times  as  much  was  crystallised  as  on  the 
protected  part  of  the  «\i6e.  The  remaining  drops  in  the  exposed  part 
all  crystallised  when  the  slide  was  heated  at  70"  for  six  hours,  whereas 
only  a  moderate  crystallisation  occurred  in  the  unexposed  portion. 

Solidification  of  superfused  sulphur  deposited  inside  a  tube  occurs 
spontaneously  where  radium  emanation  is  allowed  to  settle  down,  but 
most  of  the  rest  of  the  sulphur  remains  liquid. 

Kontgen  rays  are  without  effect  on  the  rate  of  crystallisation,  hence 
it  is  probable  that  radium  y-rays  are  also  without  effect.  Since  a-iays 
could  not  penetrate  the  glass  of  the  bulb  containing  the  radium,  it 
follows  that  the  crystallising  action  described  was  due  to  the  radium 
jS-rayp,  R.  J.  C. 

Radium  and  Uranium  in  Radioactive  Minerals.  Ellen 
Glkditscii  {Compt.  raid.,  1909,  148,  1451  — 1453  *).— It  is  generally 
accepted  from  the  experiments  of  Holtwootl,  McCoy,  Rutherford,  and 
Boltwood  and  Strutt  (compare  Abstr.,  1905,  ii,  295.  366,  568,  787) 
that  the  ratio  of  radium  to  uranium  in  all  rocks  is  constant.  The 
method  of  estimation  by  dissolving  the  mineral  in  acid  and 
measuring  the  activity  of  the  emanation  given  off  is  objected  to  by  the 
author  on  various  grounds,  principally  the  fact  that  if  the  mineral 
contains  sulphides,  these,  during  the  dissolution  in  nitric  acid,  give 
rise  to  barium  and  lead  sulphates,  which  would  carry  down  some 
radium  sulphate. 

The  author  estimates  the  radium  in  various  minerals  by  dissolving 
them  completely  in  suitable  solvents.  Alternate  additions  of  barium 
chloride  and  sulphuric  acid  aro  made  until  the  mother-liquors  are  no 
longer  radioactive.  The  active  precipitates  are  converted  into 
carbonates  by  boiling  with  sodium  hydroxide  and  sodium  carbonate, 
and  are  then  completely  dissolved  in  hydrochloric  acid.  The  radium  in 
the  solution  is  estimated  by  the  emanation  evolved.  The  ratio  of 
radium  to  uranium  is  not  constant  in  the  minerals  analysed. 
Joachirasthal  pitchblende  contains  radium  and  uranium  in  the  ratio 
given  by  Boltwood.  A  French  autunite  contains  relatively  less 
radium,  and  Ceylon  thorianite  more  radium,  than  pitchblende.  It 
might  be  supposed  that  since  autunite  is  a  secondary  mineral,  the 
original  ratio  may  have  become  modified,  as  certain  pyromorphites  con- 
taining radium  are  free  from  uranium  altogether.  The  discrepancy  in 
the  case  of  thorianite  is  more  difficult  to  understand.  R.  J.  C, 

Absorption  of  the  y-Rays  of  Radium  by  Lead.  Y.  Tuom- 
KosKi  [Physikal.  Zeitsch.,  1909,  10,  372— 374).— The  absorption  of  the 
y-rays  from  radium  emanation  by  lead  has  been  measured  for  different 
thicknesses  reaching  up  to  19  cm.  The  value  of  the  absorption 
coefficient  decreases  gradually  as  the  thickness  of  the  layer  of  lead 
•  and  Lc  Radium,  1909,  6,  165—166. 
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traversed  increases.  Between  1*5  and  12  cm.,  it  is,  however,  nearly 
constant,  the  value  of  X  being  0'52 — 0'50.  The  mean  value  of  \ 
between  12*0  and  15"8  cm.  is  0'39,  and  a  further  drop  in  the  absorp- 
tion coefficient  then  appears  to  take  place,  the  mean  value  between 
15-8  and  18  cm.  being  025.  H.  M.  D. 

Radium  Emanation.  Andr]^  Debierne  {Compt.  rend.,  1909,  148, 
1264—1267.  Compare  Rutherford,  Abstr.,  1908,  ii,  791  ;  Rutherford 
and  Royds,  this  vol.,  ii,  203). — The  emanation  from  a  solution  of 
0*2  gram  of  radium  was  purified  from  oxygen,  hydrogen,  and  carbon 
oxides  by  successive  treatment  with  heated  copper,  copper  oxide, 
phosphoric  oxide,  and  fused  potash.  Nitrogen  was  removed  by  slightly 
heated  metallic  lithium.  The  purified  emanation  was  liquefied  between 
-175°  and  —150°,  and  a  residue  consisting  of  helium  with  a  little 
emanation  was  pumped  off.  The  liquefied  emanation  was  free  from 
helium  and  neon. 

The  mean  volume  of  emanation  in  equilibrium  with  1  gram  of 
radium  was  found  to  be  0*58  cub,  mm.,  a  value  in  exact  agreement 
with  that  given  by  Rutherford  {loc.  cit.),  although  the  method  of 
isolation  was  quite  different.  The  actual  volumes  of  emanation 
determined  were  0'60,  0*52,  0'61,  0*59  after  three,  six,  nine,  and  thirty- 
two  days  accumulation  in  the  radium  solution  re.spectively.  The 
initial  contraction  of  the  emanation  and  the  final  development  of 
helium  noted  by  Rutherford  were  observed.  The  emanation  had  a 
half-period  of  3-81  days  (Rutherford  found  3-75),  but  the  small 
proportion  of  uncondensed  emanation  mixed  with  the  helium  appeared 
to  have  a  somewhat  longer  half-period.  The  emanation  at  atmospheric 
pressure  exhibits  spontaneous  electric  discharges,  particularly  if  the 
containing  tubes  are  of  fusible  lead  glass,  which,  moreover,  turns 
violet  under  the  influence  of  the  radiation.  The  phenomenon  is 
attributed  to  the  accumulation  of  electric  charges  from  a-  and  ^-particles 
when  the  glass  has  sufficient  insulating  power.  R.  J.  C 

Liberation  of  Heat  from  Radioactive  Substances,  William 
DuANE  {Compt.  rend.,  1909,  148,  1448 — 1451). — An  extremely 
sensitive  calorimeter  is  described,  consisting  of  two  bulbs  connected 
by  a  horizontal  capillary  tube  and  half  filled  with  ether.  The 
slightest  temperature  difference  gives  rise  to  a  difference  in  vapour 
pressures,  causing  the  ether  to  flow  from  the  warmer  to  the  cooler 
bulb  until  the  difference  in  level  in  the  two  bulbs  compensates 
the  difference  in  vapour  pressure.  The  bulbs  are  not  completely 
evacuated,  so  that  it  is  possible  to  get  a  small  air  bubble  in  the 
capillary  tube  to  act  as  an  index,  which  is  either  observed  tlirough  a 
telescope  or  pi-ojected  on  to  an  enlarged  scale.  The  whole  calorimeter 
is  supported  on  wax  inside  a  block  of  lead,  insulated  by  cotton  wool 
from  the  containing  zinc  box,  which  is  in  turn  placed  in  a  thermostat. 
The  apparatus,  which  is  suitable  for  many  physical,  chemical,  and 
l)iological  measurements,  is  so  sensitive  that  it  is  possible  to  detect 
with  certainty  in  a  few  minutes  a  development  of  heat  at  the  rate  of 
0*001  gram  calorie  per  hour. 

The  radioactive  substance  or  other  source  of  heat  to  be  examined  is 
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placed  in  a  tube,  which  is  fused  inside  one  of  the  bulbs,  so  that  it  bangs 
in  the  ether.  The  total  displacement  of  liquid  or  the  rate  of  displace- 
ment may  be  measured.  The  author  makes  use  of  the  Peltier  effect 
to  measure  the  actual  amount  of  heat  produced.  A  thermocouple  of 
nickel  and  iron  is  placed  in  the  tube  along  with  the  radioactive 
substance,  and  the  exact  current  is  passed  to  absorb  at  the  thermo- 
j unction  all  the  heat  given  out  by  the  radioactive  substance,  so  that  no 
motion  of  the  liquid  in  the  capillary  tube  is  apparent.  The  thermo- 
junction  is  previously  calibrated  in  the  same  apparatus  against  a 
second  electric  circuit  developing  a  known  amount  of  heat. 

A  .salt  containing  080  mg.  of  radium  chloride  developed  heat  at  the 
rate  of  0073  cal.  per  hour,  so  that  1  gram  of  radium  should  evolve 
120  cal.  per  hour  (previous  investigators  have  given  110,  117,  and 
118  cal.).  Kadiothorium  was  found  to  emit  heat,  an  actual  develop- 
ment of  0*025  cal.  per  hour  being  measured.  A  radium  salt  of  equal 
radioactivity  would  give  0089  cal.,  so  that  radiothorium  di.sengages 
a  quantity  of  heat  which  is  of  the  same  order  as  that  given  by 
radium. 

Polonium,  free  from  radium  and  radiothorium,  was  found  to  emit 
heat.  R.  J.  C. 

Secondary  Rontgen  Radiation  from  Air  and  Ethyl  Bromide. 
J.  Arnold  Ckuwthkk  {i'roc.  Camb.  Phil.  Soc.,  1909,  15,  101—105. 
Compare  Abstr.,  1907,  ii,  922). — The  relative  amounts  of  ionisation 
produced  in  ethyl  bromide  vapour  by  the  secondary  Rontgen  rays 
which  are  emitted  by  ethyl  bromide  and  air  have  been  measured. 
From  this  result,  and  the  extent  to  which  the  two  kinds  of  secondary 
rays  are  absorbed  by  ethyl  bromide,  it  is  found  that  the  intensity  of 
the  secondary  radiation  from  ethyl  bromide  is  105  times  that  from 
air. 

By  means  of  observations  on  the  absorption  of  the  two  kinds  of 
secondary  rays  by  filter  paper,  the  previous  measurements  of  the  ratio 
(loc.  cit.)  have  been  corrected,  and  the  intensity  ratio  obtained  in  this 
way  is  101.  The  two  values  obtained  from  measurements  made 
respectively  in  air  and  in  ethyl  bromide  are  thus  in  good  agreement. 

H.  M.  D. 

Absorption  Spectra  of  Mesitylene  and  Trichloromeaitylene. 
John  E.  Purvis  {Proc.  Camb.  Phil.  Soc,  1909,  15,  89— 90).— The 
author  has  compared  the  absorption  spectra  of  mesitylene  and 
trichloromesitylene  in  0"001  molar  ethyl-alcoholic  solution.  By  the 
introduction  of  the  three  chlorine  atoms  the  strong  absorption  band  is 
shifted  towards  the  red  from  X  269— A.  254  to  X  287— X  263.  The 
persistence  of  the  latter  is  very  much  greater  than  that  of  the 
mesitylene  band.  H.  M.  D. 

Condition  of  Electric  Charges  on  Particles  Suspended  in 
Gases ;  Charge  on  Chemical  Fumes.  Maurice  de  Broglie  and 
Brizard  {Compt.  rend.,  1909,  148,  1457 — 1458). — Smoke  is  examined 
by  the  ultramicro.scope  whilst  subjected  to  an  electric  field.  Ammonium 
chloride  fume  is  found  to  consist  of  particles  of  one  sign  travelling 
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with  a  relatively  high  velocity.  If  the  fume  is  first  exposed  to 
radium,  the  mobility  of  the  particles  when  in  the  electric  field  is  four 
to  five  times  less,  and  both  +  and  -  charges  are  observed.  It 
is  therefore  supposed  that  a  single  particle  can  hold  more  than  one 
charge.  After  exposure  to  radium,  the  particles  soon  return  to  their 
normal  state  of  mobility  and  charge. 

Generally  speaking,  fumes  which  are  produced  by  chemical  action 
unaccompanied  by  rise  in  temperature  have  no  electric  charge.  Such 
are  the  fumes  produced  by  moist  air  with  stannic  chloride,  silicon 
fluoride,  hydrogen  chloride,  nitric  acid,  Nordhausen  sulphuric  acid, 
phosphorus  pentachloride,  arsenic  chloride,  etc.  Sulphur  dust  distilled 
in  nitrogen  also  belongs  to  this  category.  These  substances  give 
particles  which  are  neutral,  but  transformable,  by  ionising  rays  into 
large  ions  of  both  signs. 

Products  of  violent  chemical  action  are  already  charged  and  of  both 
signs.  Such  are  the  fumes  produced  by  throwing  sodium,  sulphuric 
oxide,  phosphoric  oxide,  and  phosphorus  pentachloride  into  water. 
Products  formed  with  flame,  such  as  by  projecting  powdered  arsenic 
or  antimony  into  chlorine,  the  spontaneous  combustion  of  hydrogen 
phosphide,  etc.,  are  also  charged,  but  the  ionisation  in  this  case 
is  allied  to  the  well-known  ionisation  by  flames.  The  phosphorescence 
of  phosphorus  gives  rise  to  ionisation,  but  that  of  sulphur  does  not. 

R.  J.  C. 

Dielectric  Constants  of  Mixtures  of  Solids.  Ernst  Rudolfi 
[Zeitsch.  physikal.  Chem.,  1909,  66,  705— 732),— The  melting-point 
curves  and  dielectric  constants  of  a  number  of  binary  mixtures  con- 
sisting mainly  of  naphthalene,  anthracene,  and  their  derivatives  have 
been  determined.  The  dielectric  constants  were  measured  by  a 
modification  of  Drude's  method,  and  only  varied  between  2'6  and  32. 
The  equilibrium  data  are  as  follows  :  Naphthalene-broraocamphor, 
eutectic  point  40'5°  and  64%  by  weight  of  bromocamphor  ;  naphthalene- 
phenanthrene,  eutectic  point  47*5°  and  54%  by  weight  of  the  latter 
component;  naphtbalene-a-naphthylamine,  eutectic  point  27*5°  and 
74%  by  weight  of  the  latter  component;  naphthalene-jo-toluidine, 
eutectic  point  29°  and  73%  by  weight  of  the  latter  component; 
naphthalene-anthracene,  eutectic  point  77°  and  12%  anthracene  ;  mixed 
crystals  may  be  formed  between  0  and  12%  anthracene  ;  /3-naphthol- 
anthracene,  from  0 — 12%  of  anthracene  mixed  crystals  separate,  from 
12 — 100%  of  anthracene  this  substance  separates  primarily  from  the 
fused  mass ;  )8-naphthylamine-anthracene  behaves  exactly  like  the 
last  system  ;  naphthalene-^-naphthol  form  a  continuous  series  of  mixed 
crystals,  as  do  naphthalene  and  /8-naphthylamine.  In  the  latter  case, 
however,  the  melting  point  of  each  of  the  pure  components  is  lowered 
by  the  addition  of  the  other.  Finally,  the  system  naphthalene-picric 
acid  shows  two  eutectic  points  at  78-5°  and  8%  and  114°  and  94%  of 
picric  acid  respectively,  and  a  compound  containing  the  components 
in  molecular  proportions,  which  has  been  described  by  previous 
observers. 

The  dielectric  constant  of  binary  mixtures  can  be  calculated  from 
those  of  the  pure  components  by  means  of  a  formula  based  on  the 
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exprossion  ( ,J^-  1  )/(l,  where  d  is  the  density,  and  it  is  shown  that  this 
formula  applies  whether  the  components  exist  separately  or  as  mixed 
crystals.  It  Jilso  applies  to  the  compound  of  picric  acid  and  naphthalene, 
but  no  general  conclusion  can  he  drawn  from  a  single  example  of  this 
type.  G.  8. 

Physico  -  chemical  Interpretation  of  the  Differences  of 
Potential  Existing  in  Living  Tissues.  Pierrk  Gikakd  {Compl. 
rend.,  1909,  148, 1 186— 1189).— In  a  previous  paper  (this  vol.,  ii,  463) 
the  author  has  shown  that  when  a  membrane  is  placed  in  a  concentra- 
tion cell  which  is  slightly  acid  or  alkaline  the  polarif^ation  of  the  mem- 
brane is,  among  other  things,  inversely  proportional  to  the  coefficient 
of  viscosity  of  water.  The  alteration  of  E.M.F.  of  the  cell  with 
temperature  will  consequently  not  be  proportional  to  the  absolute 
temperature,  a.s  demanded  by  Nernst's  equation,  but  will  vary  more 
rapidly  in  accordance  with  the  variation  with  temperature  of  the 
viscosity  of  water.  If  the  K.M.F.  of  polarisation  is  of  opposite  sign 
to  that  of  the  concentration  cell,  rise  in  temperature  will  lower  the 
voltage  of  tho  cell  more  rapidly  than  corresponds  with  proportionality 
to  the  absolute  temperature,  whereas  when  the  F.M.F.'s  are  of  the 
same  sign,  the  effect  of  a  rise  in  temperature  is  to  increase  the  voltage 
more  rapidly  than  corresponds  with  proportionality  to  the  absolute 
temperature.  These  conclusions  liave  been  verified  by  experiments  on 
different  concentration  cells.  Since  the  cell  contents  of  living  tissues 
deviate  more  or  less  from  neutrality,  an  explanation  is  thus  afforded 
of  the  results  obtained  by  Lesser  and  others  in  experiments  on  the 
skin  of  a  frog.  T.  S.  P. 

Modified  Oxy-Hydrogen  Qas  Coulometer.  J.  W.  Tubrentine 
(/.  Physical  C/iem.,  1909,  13,  349 — 354). — A  modified  form  of  the 
Walter-Neumann  coulometer  is  described,  in  which  the  electrodes  are 
readily  detachable.  The  new  form  of  apparatus  is  much  less  liable  to 
breakage  than  the  old.  H.  M.  D. 

Conductivity  of  Non-luminous  Sodium  Vapour  and  the 
Relationship  between  the  lonisation  of  Gases  and  the  Absorp- 
tion of  their  Line  Spectra.  Christian  Vi'cutiiA.VER  {P/iysikal.  Zeitsch., 
1909,  10,  374 — 377).— An  experiment  is  described  which  indicates 
that  sodium  vapour  begins  to  conduct  electricity  at  about  200°.  It 
has  also  been  found  that  sodium  vapour  exposed  to  an  arc  light  shows 
the  characteristic  absorption  lines  when  the  temperature  reaches  190°. 
These  observations  support  the  view  that  sodium  ions  are  the  source 
of  the  lines  in  the  absorption  and  emission  spectrum.  The  other 
alkali  metals  also  absorb  the  lines  of  the  primary  spectrum  at  low 
temperatures,  and  it  is  therefore  probable  that  the  electro-positive 
metals  generally  have  a  tendency  to  ionise  in  the  form  of  vapour. 

H.  M.  D. 

Conduction  of  Electricity  in  Mixtures  of  Metals  and  their 
Salts.  A.  H.  W.  Aten  {Zeitsch.  physikal.  Chem.,  1909,  66,  041— 671). 
— The   electrical  conductivity   of   mixtures  of    bismuth  chloride   and 
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bismuth  in  different  proportions  has  been  determined  at  different 
temperatures  up  to  350".  The  measurements  were  made  in  an  atmos- 
phere of  carbon  dioxide,  and,  in  order  to  obtain  a  sufficiently  high 
resistance,  the  fused  salt  was  contained  in  a  capillary  tube. 

At  low  temperatures  (250 — 280°)  addition  of  bismuth  lowers  the 
conductivity  of  bismuth  chloride,  but  at  higher  temperatures  the 
conductivity  first  increases  and  then  diminishes  with  progressive 
increase  of  bismuth,  so  that  the  curves  obtained  by  plotting  the 
composition  as  abscissae  against  the  conductivity  as  ordinates  show 
very  distinct  maxima  at  the  higher  temperatures.  The  observations 
cannot  be  carried  much  beyond  40  mol.  %  of  bismuth,  owing  to  the 
limited  solubility  of  the  latter  in  the  chloride,  even  at  the  higher 
temperatures.  The  temperature-coefficient  of  the  conductivity  of 
bismuth  chloride  is  greater  at  high  than  at  low  temperatures,  but  that 
for  mixtures  containing  a  fair  proportion  of  bismuth  does  not  vary 
much  with  the  temperature. 

As  regards  mixtures  rich  in  bismuth,  it  was  only  possible  to  examine 
those  containing  98"9 — 100  mol.  %  of  the  metal,  owing  to  the  slight 
solubility  of  the  chloride  in  the  fused  metal.  Further,  satisfactory 
measurements  could  only  be  made  above  320°,  owing  probably  to 
crystallisation  of  salt  in  the  capillary  at  lower  temperatures.  Addi- 
tion of  bismuth  trichloride  causes  a  steady  diminution  in  the  conduc- 
tivity of  bismuth  at  all  temperatures.  The  solubility  of  the  trichloride 
in  fused  bismuth  is  smaller  than  the  values  given  by  Eggink  (Abstr., 
1908,  ii,  1043). 

The  viscosity  of  bismuth  trichloride  and  of  mixtures  of  the  salt 
and  bismuth  in  varying  proportions  has  been  determined  at  a  series  of 
temperatures  between  260°  and  320°  by  a  modified  form  of  the 
Ostwald  apparatus.  The  densities  of  the  mixtures  have  also  been 
determined  within  the  same  limits  of  temperature,  which  admits  of 
the  calculation  of  the  viscosity  in  absolute  measure.  For  a  mixture  of 
given  composition  the  viscosity,  rj,  diminishes  and  the  limiting  con- 
ductivity, X,  increases  with  temperature,  but  Xrj  is  not  constant,  nor 
does  there  appear  to  be  any  simple  relationship  between  \  and  rj. 

The  theoretical  bearing  of  the  results  is  discussed,  but  considerable 
uncertainty  is  introduced  owing  to  the  fact  that  the  proportion  of  the 
compound  BiCl  in  the  various  mixtures  is  not  known.  G.  S. 

Electrical  Conductivity  and  Dissociation  of  Sulphuric  Acid 
in  Aqueous  Solutions  at  High  Temperatures.  Yogoro  Kato 
{Mem.  Col.  Sci.  Eng.  Kyoto,  1908,  i,  332 — 351).— The  measurements 
were  made  in  Noyes's  laboratory  by  means  of  the  platinum-lined 
bomb  already  described  (Noyes  and  Coolidge,  Abstr.,  1904,  ii,  226), 
Observations  have  been  made  at  18°,  100°,  156°,  and  218°,  and  the 
equivalent  conductivity,  in  reciprocal  ohms,  of  solutions  containing 
05 — 12 -5  milli-equivalents  of  the  acid  per  litre  are  given  in  tabular 
form. 

The  ionisation  of  sulphuric  acid  takes  place  mainly  according  to 
the  equation  H2SO4  Tl  H" -J- HS04'(1)»  but  the  latter  ion  undergoes 
partial  ionization  in  dilute  solution  as  follows  :  11804'  Z^  H*  +  S04"(2). 
It  is  shown  that  the  ionisation  relations  can  be  calculated  from  the 
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conductivity  data  when  the  H*  ion  concentration  and  the  concentration 
of  the  unionised  acid  are  known,  but  the  latter  cannot  be  determined 
directly.  On  the  assumption  that  the  limiting  conductivity  for  the 
fl*-H80^'  dissociation  is  equal  to  that  for  acetic  acid,  the  degree  of 
dissociation,  according  to  equation  (1),  is  calculated,  and  is  shown 
to  correspond  fairly  closely  with  that  for  hydrochloric  acid,  especially 
at  higher  temperatures.  On  the  assumption  that  this  agreement 
holds  throughout,  the  concentration  of  the  unionised  part  of  the 
acid,  and  hence  the  complete  equilibrium  relations  at  different 
temperatures  and  concentrations,  have  been  calculated.  The  results 
are  tested  by  applying  van't  Hoff's  equation  connecting  displace- 
ment of  equilibrium  with  temperature  with  the  heat  of  reaction,  the 
results  being  moderately  satisfactory.  G.  S. 

Conductivity  of  Solutions  of  Lithium  Nitrate  in  Ternary 
Mixtures  of  Acetone,  Methyl  Alcohol,  Ethyl  Alcohol,  and 
Water.  Viscosity  and  Fluidity  of  the  Mixtures.  Harry  C. 
Jones  and  Edwakd  G.  Maoin  {Ainer.  Chem.  J.,  1909,  41,  433—442). 
— The  electrical  conductivity  of  ternary  mixtures  (containing  the 
components  in  varying  proportions)  of  water,  acetone,  methyl  and 
etliyl  alcohols  in  dilutions  of  10  to  1600  litres  has  been  determined 
at  0°  and  25°  and  the  results,  as  well  as  the  temperature-coefficients 
of  the  conductivity,  are  given  in  tabular  form.  The  viscosity  and 
fluidity  of  the  mixtures  at  0°  and  25°  are  also  given.  The  results  are 
very  briefly  discussed.  G.  S. 

Relation  between  Electrical  Conductivity  and  Thermo- 
electric Power  of  Alloys  of  Silver  with  Zinc.  Nicolai  A. 
PusHiN  and  M.  S.  jNfAXiMENKo  (J.  Russ.  Phya.  Clievi.  Soc.,  1909,  41, 
500—524). — The  authors'  measurements  of  the  speciflc  resistances, 
the  temperature-coefficients  of  the  latter,  and  the  thermo-electric 
forces  of  alloys  of  silver  and  zinc,  in  conjunction  with  the  results 
of  Pushin  (Abstr.,  1907,  ii,  618)  and  Petrenko  (Abstr.,  1906,  ii,  284), 
lead  to  the  following  conclusions. 

Silver  dissolves  in  zinc  to  a  small  extent,  forming  solid  solutions, 
and  silver  dissolves  zinc,  forming  solid  solutions  containing  not  less 
than  30  atom  %  of  zinc. 

The  results  also  indicate  the  presence  of  the  following  compounds 
of  the  two  metals  :  (1)  Zn,.Ag,  analogous  to  Hg^K,  HggCs,  HggRb, 
CdgNa,  and  Zn^Cu  (compare  Kurnakoff  and  Kusnetzoff,  Abstr.,  1907, 
ii,  171;  Kurnakoff  and  Schukowsky,  Abstr.,  1907,  ii,  345);  (2) 
Zn^Ag  (compare  Maey,  Abstr.,  1905,  ii,  146);  (:i)  ZugAg.,,  which 
exhibits  the  maximum  specific  resistance,  the  maximum  temperature- 
coefficient  of  the  latter,  and  the  maximum  absolute  thermo-electric 
voltage ;  (4)  ZnAg  ;  (5)  ZnAg2(?),  Zn._,Ag(?),  and  ZnjoAg(]),  which 
may  be  compounds  or  solid  solutions  of  definite  concentrations. 

Experimental  confirmation  is  obtained  of  the  view  of  Kurnakoff 
{loc.  cit.)  and  Guertler  (Abstr.,  1907,  ii,  65),  that  the  formation  of 
a  solid  solution  is  accompanied  by  considerable  increase  of  the  resis- 
tance of  the  alloy,  which  increases  also  with  the  concentration  of  the 
solid  solution. 
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Comparison  of  the  resistance  and  thermo-electric  force  curves 
demonstrates  for  silver-zinc  alloys  the  truth  of  the  view  expressed 
by  Thomson  and  by  Liebenoff  (Der  elektrische  Widerstand  der 
Metalle),  that  the  first  current  passing  through  an  alloy  usually 
produces  in  the  latter  a  thermo-current  which  acts  as  a  supplementary 
resistance.  T.  H.  P. 

Validity  of  Faraday's  Law  at  Low  Temperatures.  Wkndell 
G.  Wilcox  (J.  Physical  Chem.,  1909,  13,  383— 387).— The  electro- 
deposition  of  silver  from  pyridine  solutions  of  silver  nitrate  has- 
been  investigated  at  temperatures  between  0°  and  -55°.  As  the 
temperature  falls,  the  amount  of  silver  deposited  by  a  given  quantity 
of  electricity  gradually  diminishes ;  this  is  attributed  to  decomposition 
of  the  pyridine.  It  is  shown  that  the  difference  between  the  amount 
of  deposited  silver  and  that  required  by  Fai-aday's  law  increases 
with  increase  in  the  change  of  concentration  at  the  electrodes.  In 
spite  of  the  observed  discrepancies,  the  conclusion  is  drawn  that 
Faraday's  law  regulates  the  electro-deposition  at  the  temperatures  of 
the  experiments.  H.  M.  D. 

Oheraical  Changes  Produced  by  Different  Kinds  of  Rays. 
II.  Action  of  the  Direct  Electric  Current.  Carl  JSTeuberg 
{Bioc/iem.  Zeitsch.,  1909,  17,  270—292.  Compare  Abstr.,  1908,  ii, 
915). — Electrolysis  of  a  number  of  substances  was  carried  out  between 
platinum  electrodes  in  pure  aqueous  solution  in  closed  vessels  shielded 
from  the  light.  In  general,  oxidative  and  hydrolytic  changes  were 
brought  about.  The  multivalent  alcohols  give  corresponding  hydroxy- 
aldehydes  or  hydroxy-ketones.  The  carbohydrate  acids  with  unbranched 
carbon  chains  give  aldoses  containing  one  atom  of  carbon  less.  Mono- 
saccharides form  osones  and  carboxylic  acids  ;  di-  and  tri-saccharides  are 
hydrolysed,  and  undergo  further  changes  like  the  monosaccharides. 
Glucosides  and  paired  glycuronic  acid  derivatives  are  hydrolysed. 

Amino-acids  lose  ammonia,  and  are  converted  into  aldehydes  with 
an  atom  of  carbon  less.  Hydroxy-  and  diamino-acids  behave  similarly  ; 
Aminodicarboxylic  acids  form  aldehydic  acids.  Peptones  and  proteins 
are  hydrolysed,  and  in  part  converted  into  aldehydes  ;  phosphatides 
and  nucleic  acids  are  decomposed,  and  the  decomposition  products 
further  changed.  In  general,  the  electric  current,  like  the  enzymes, 
tends  to  form  carbonyl  componds  of  great  potential  activity  from 
indifferent  substances  ;  its  action  is  analogous  to  the  catalytic  action 
of  light.  E.  F.  A. 

Calculation  of  Ionic  Hydration  from  Transport  Numbers 
and  Ionic  Velocities.  Ernst  H.  Riesenfeld  and  B.  Eeiniiold 
(Zeitsch.  physikal.  C/iem.,  1909,  QQ,  672— 686).— On  the  basis  of 
Nernst's  theory  as  to  the  movement  of  water  with  the  ions  in 
transport  measurements,  the  authors  derive  the  formula  :nc  =  Wc-  ex  (1 ), 
where  Ug  is  the  experimental  transport  number  (referred  to  the  anion), 
Wc  is  the  true  transport  number,  c  is  the  concentration,  and  a;  is  a 
measure  of  the  hydration  of  the  anion.  A  number  of  curves  are  given 
in  which  the  observed   transport  number  is  plotted  against  the  con- 
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contrat'ion,  and  tlie  following  conclusions  are  drawn:  (1)  if  in  great 
dilution  the  anion  wandurs  more  rapidly  than  the  cation ;  the  latter 
is  in  general  more  highly  hydrated  than  the  former  ;  (2)  in  such  a  case 
the  transsport  number  increaseH  at  first  with  increasing  concentration  ; 
in  the  contrary  cise  it  diminishes. 

The  hydration  cannot  be  calculated  from  equation  (1)  alone,  but 
this  can  be  done  by  combining  the  latter  equation  with  another 
obtained  by  applying  Stokes'  law  regarding  the  motion  of  a  sphere  in 
a  medium  of  considerable  resistance  to  the  data  for  ionic  velocities, 
and  also  from  the  ionic  velocity  data  alone.  The  following  values  are 
thus  obtained  for  the  hydration  of  a  number  of  ions  at  infinite  dilution 
from  the  data  for  the  ionic  velocities,  and  very  similar  values  are 
ol)tained  from  the  alteration  of  the  tninsport  numbers  with  the 
toinporature.  The  numbers  denote  the  number  of  mols.  of  water  per 
mol.  of  ion,  and  are  presumably  valid  for  18°.  H'  =  0,  K*  =  22, 
Ma  =  71,  Li  =158,  Ag*  =  37,  iCd**-55,  iCu"  =  56,  0H'=  11,  Br' =  20, 
1'  -  20,  CI'  =  2 1 ,  NO3'  =  25,  OlOj'  -  36.     '  G*  S. 

Theory  of  Electrolytic  Ions.  II.  Electrolytic  Dissociation 
of  Water.  Kicuakd  Louknz  and  A.  BOhi  {ZeiUtch.  physikod.  Cft«m., 
lUOy,  eQ,  733—751.  Compare  Lorenz  and  Mohn,  Abstr.,  1907,  ii, 
838). — The  E.M.F.'s  of  a  number  of  cells  of  the  type 

H,(Pt)  I  HCl  I  OlKCl  I  KOH  |  H2(Pt) 
have  been  carefully  measured  at  temperatures  between  0°  and  90°,  and 
from  the  results  the  degree  of  dissociation  of  water  calculated  by 
Ostwald's  method.  The  acid  and  alkali  were  used  in  N,  ^V/IO,  and 
JV/iOO  solution,  but  the  most  trustworthy  results  were  obtained  for 
N/IO  solutions,  and  only  these  were  used  at  higher  temperatures.  The 
contact  differences  of  potential  were  corrected  for  by  Planck's  formula. 
The  necessary  data  for  calculating  the  degree  of  dissociation  were 
found  in  the  literature,  except  as  regards  the  conductivity  of  i\7lO 
potassium  hydroxide  at  high  temperatures,  which  was  determined 
directly. 

The  values  obtained  for  the  degree  of  dissociation  of  water  at 
different  temperatures  are  as  follows  : 

Temperature   0°  18°        25°         40°         60°         80""        90° 

Degree  of  dissociation   ...     0'37       0-85       I'lO       1-98       3-55       592       7-30x10- 

The  results  are  in  good  agreement  with  those  obtained  by  other 
methods,  and  the  values  for  the  heat  of  dissociation  calculated  by 
substituting  the  above  values  in  van't  Hoff's  formula  connecting 
disjilacement  of  equilibrium  with  temperature  agree  well  with  recent 
measurements  of  the  heat  of  neutralisation  of  strong  acids  and  bases. 

G.  S. 

Magnetic  Character  of  Compounds  Prepared  from  Non- 
magnetic Elements.  Edgar  Wedekind  {Zeitsch. physikal.  Chem.,  1 909, 
66,  614 — 632.  Compare  Abstr.,  1907,  ii,  353;  Biiiet  du  Jassonneix, 
Abstr.,  1906,  ii,  520). — The  magnetic  properties  of  the  following 
alloys  of  manganese,  a  boride,  MnB,  two  autimonides,  MnSb  and 
MugSb,  and  a  phosphide,  MnP,  have  been  investigated.     Some  experi- 
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ments  were  made  with  the  powdered  materials,  but  the  most  trust- 
worthy results  were  obtained  with  rods  about  3  cm.  long,  which 
were  obtained  with  considerable  difficulty  by  fusing  the  materials  in 
tubes  of  quartz  or  zirconium  oxide  in  absence  of  air.  The  measure- 
ments of  magnetic  induction,  etc.,  were  made  by  a  modification  of  the 
ordinary  method  in  which  a  ballistic  galvanometer  is  used. 

The  induction,  magnetic  permeability,  and  magnetic  intensity  for 
different  strengths  of  field  are  given  in  tabular  form,  with  similar 
observations  on  cobalt  and  wrought  iron  for  comparison.  They  are  also 
represented  graphically,  the  magnetic  induction  being  plotted  against 
the  field  strength.  The  results  are  confirmed  by  a  magnetometric 
method. 

Of  the  compounds  in  question,  the  antimonide,  MnSb,  shows 
the  greatest  temporary  magnetism  and  the  phosphide  the  least.  The 
compound  (or  end  member  of  a  series  of  mixed  crystals)  MnSb  is 
five  times  more  magnetic  than  the  phosphide,  and  is  only  two  and  a- 
half  dtimes  less  magnetic  than  incompletely  fused  cobalt.  A  satisfactory 
comparison  with  iron  is  not  practicable. 

The  weakly  magnetic  compounds  retain  their  magnetism  very 
strongly,  being  more  effective  than  cast  iron  in  this  respect ;  the 
retaining  power  of  the  boride  for  magnetism  is  four  times  greater  than 
that  of  the  antimonide.  The  permanent  magnetism  is,  however,  in 
all  cases  less  than  that  of  steel. 

The  polarity  of  the  boride  is  diminished  by  heating,  and  becomes 
zero  at  450°  G.  S. 

CoeflQcients  of  Expansion  of  Gases.  Anatole  Leduc  [Compt. 
rend.,  11)09,  148,  1173— 1176).— From  an  exact  knowledge  of  the 
molecular  volumes  of  different  gases  (Abstr.,  1909,  ii,  381)  and 
by  means  of  formulae  which  the  author  has  previously  developed,  the 
mean  and  true  coefficients  of  expansion  at  constant  pressure  and  the 
mean  and  true  coefficients  of  increase  in  pressure  at  constant  volume 
have  been  calculated  for  twenty  different  gases.  The  mean  coefficients 
hold  for  a  range  in  temperature  from  0°  to  100°,  and  the  true 
coelficients  for  0°.  The  errors  in  the  numbers  obtained  probably 
do  not  exceed  one  in  a  thousand.  In  all  cases,  including  that  of 
hydrogen,  the  coefficient  of  increase  in  pressure  at  constant  volume  is 
greater  than  that  usually  given  for  a  perfect  gas  :  3663  x  10  ~^. 

T.  S.  P. 

Specific  Heat  of  Hydrogen  Chloride  from  Explosion 
Experiments.  Mathias  Pier  [Zeitsch.  physikcd.  Chem.,  1909,  66, 
759 — 762.  Compare  Abstr.,  1908,  ii,  352). — It  is  shown  that  from 
the  results  of  the  explosion  experiments  described  in  the  earlier 
paper  the  specific  heat  of  hydrogen  chloride  at  constant  volume  can  be 
calculated.  The  results  are  in  fair  agreement  with  those  calculated  by 
means  of  the  general  formula  for  diatomic  gases  :  Cv  =  46000  +  O'OOOSf. 

G.  S. 

Specific  Heat  of  Ferromagnetic  Substances  :  Alloys  of  Iron 
and  Nickel.  Antoine  Dumas  {Arcli,  iSci.  phys.  nat.,  1909,  27, 
352 — 382,    453 — 478). — The   author  has  made  measurements  of  the 
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specific  heats  of  various  alloys  of  nickel  and  iron,  more  especially  in  the 
region  compri.sing  the  point  of  magnetic  transformation  (compare 
Weiss  and  Beck,  Abstr.,  1908,  ii,  659). 

The  curves  expressing  the  mean  specific  heat  as  a  function  of 
the  temperature  all  follow  similar  courses.  The  specific  heat  increases 
at  first  slowly,  then  more  and  more  rapidly  up  to  a  certain  point 
at  which  the  curve  becomes  horizontal ;  this  {>oint  corresponds  exactly 
with  the  point  of  magnetic  transformation.  Curves  connecting  the 
true  specific  heat  with  the  temperature  show  that  this  specific  heat  at 
first  exhibits  increasingly  rapid,  parabolic  augmentation,  then  a  sudden 
fall  to  a  lower  value,  and  subsequently  renewed  rapid  rise.  The 
absolute  value  of  the  discontinuity  of  the  true  specific  heat  at 
the  point  where  ferroraagnetism  disappears  is  propoitional  to  the 
square  of  the  absolute  temperature  of  this  transformation  point. 

The  positions  of  the  points  of  transformation  do  not  obey  the  law  of 
mixture.^',  but  vary  with  the  content  of  nickel  in  an  ill-defined  manner. 
Apparently,  the  other  ferromagnetic  properties  obey  a  law  similar  to 
that  determining  the  pot-itions  of  the  points  of  transformation. 

T.  H.  P. 

Thermo  -  endosmosis.  Aubert  {Compt.  rend.,  1909,  148, 
1254  —  1255.  Compare  Lippmann,  Abstr.,  1907,  ii,  668).— Two  films 
of  the  same  liquid,  each  04  mm.  thick,  separated  by  a  membrane,  were 
maintained  at  diffuront  temperatures,  and  the  direction  of  flow  through 
the  membrane  was  observed  by  means  of  capillary  tube  gauges.  The 
membranes  employed  were  gelatin,  pigs'  bladder,  parchment,  potato 
skin,  and  carrot  skin.  The  rate  of  flow  is  proportional  to  the  area  of 
the  membrane  and  to  the  temjjerature  difference,  and  does  not  alter 
with  time.  The  flow  was  always  from  the  cooler  to  the  warmer  side  of 
the  membrane,  whether  the  liquid  used  was  pure  water  or  a  solution  of 
acid,  base,  or  salt.  If  the  flow  was  obstructed,  a  pressure  wa^  developed 
which  in  some  cases  could  exceed  one  atmosphere.  K.  J.  C. 

Dissociation  of  a  Compound  in  a  State  of  Equilibrium. 
KuDOLK  lluER  {Z«ii8clt.  p/ii/sikal.  Cftem.,  1909,  68,  633— 636).— The 
author  points  out  that  van  Laar's  criticism  (this  vol.,  ii,  376)  of  his 
results  (Abstr.,  1908,  ii,  819)  is  based  on  a  misunderstanding.      G.  S. 

The  Sintering-point  Curve :  a  Simple  Means  of  Detecting 
Chemical  Compounds  between  Two  Components.  Alfred 
Stock  {Ber.,  1909,  42,  2059—2061). — The  position  of  the  maximum 
in  a  freezing-point  curve  corresponding  with  a  binary  compound  is  not 
always  easy  to  fix,  and  Tammann's  method  of  thermal  analysis  is  not 
applicable  to  fused  viscous  substances  of  low  conductivity.  The 
sintering  point  is  the  temperature  at  which  the  eutectic  begins  to 
melt,  and  is  readily  observed.  The  sintering-point  curve  of  a  series  of 
binary  mixtures  coincides  approximately  with  the  iolidus,  the  sintering 
temperatures  lying,  however,  slightly  above  the  true  eutectic  tem- 
peratures. The  curve  shows  a  sharp  cusp  directed  upwards  at  the 
composition  corresponding  with  a  compound.  C.  H.  D. 
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Methods  of  Preventing  Superheating.  A.  Kkonkh  {Zeitsch. 
physikal.  Ghem.,  1909,  QQ,  637 — 640). — The  superheating  in  a  Beck- 
man  n's  apparatus  may  be  to  a  great  extent  overcome  by  the  use  of 
small,  bell-shaped  bodies,  which  are  placed  mouth  downwards  on  the 
heated  surface,  or  may  be  suspended  in  the  boiling  liquid.  A  still 
better  effect  is  obtained  when  necessary  by  using  a  porous  sheet  of 
glass-wool  or  asbestos  pressed  against  the  heated  surface.  G.  S. 

A  Source  of  Error  but  little  Considered  in  the  Determina- 
tion of  Boiling  Points  Under  Diminished  Pressure.  C.  von 
liECHENBERG  {J.jtr.  Ghem.,  1909,  [ii],  79,  475 — 491). — In  the  ordinary 
apparatus  used  for  distillation  under  diminished  pressure  the  tempera- 
ture of  the  vapour  is  measured  in  the  distilling  flask  itself,  whereas 
the  pressure  manometer  is  connected  with  some  other  part  of  the 
apparatus  which  is  more  or  less  far  removed  from  the  distilling  flask. 
With  this  arrangement  it  is  assumed  that  the  pressure  in  the  distilling 
flask  is  the  same  as  that  given  by  the  manometer.  Strictly  speaking,  this 
assumption  is  never  true  ;  in  the  distilling  flask  there  is  a  flow  of 
vapour  from  higher  to  lower  pressures,  and  the  pressure  and  tempera- 
ture must  vary  at  different  heights  above  the  liquid.  These  variations 
will  only  be  noticeable  with  substances  having  a  high  boiling  point 
under  very  low  pressures,  and  the  author  shows  that  in  some  cases  the 
excess  of  pi'essure  in  the  distilling  flask  may  be  as  much  as  3 — 4  mm., 
which  in  the  case  of  a  liquid  boiling  above  200°  would  cause  an  error 
in  the  boiliug  point  of  3 — 5°  per  mm.  It  follows  that  in  all  cases  the 
manometer  should  be  directly  connected  with  the  distilling  flask. 

It  is  further  pointed  out  that  quantitative  conclusions  cannot  be 
drawn  from  the  results  obtained  by  Kraft't  and  others  in  their  work  on 
distillation  in  a  "  cathode  light  vacuum,"  since  the  pressure  in  the 
distilling  flask  must  have  been  much  greater  than  0*001  mm.  It  is, 
in  fact,  shown  that  if  the  pressure  were  really  0  001  mm.,  1  gram  of 
heneicosane  would  take  44*7  hours  to  distil,  and  the  amount  of  vapour 
present  at  any  time  would  not  be  enough  to  heat  the  glass  and 
mercury  of  the  thermometer  to  the  temperature  of  the  vapour. 

T.  S.  P. 

Dephlegmator  with  Heated  Jacket.  Michael  M.  Tichwinsky 
{J.  Rus8.  Phys.  Ghem.  Soc,  1909,  41,  386— 387).— When  500  grams 
of  caraway  oil  wei-e  distilled  with  a  five-bulbed  jacketed  dephlegmator, 
the  first  fraction  contained  3"66%  of  carvone,  the  constituent  with  the 
higher  boiling  point,  whilst  when  the  distillation  was  carried  out  with 
the  same  dephlegmator,  but  in  a  current  of  steam,  the  proportion  of 
carvone  in  the  first  fraction  was  3'21%.  These  results  compare 
favourably  with  those  obtained  by  Schimmel  &,  Co.  (Semi-annual  Report, 
April,  1908,  161 — 165)  on  distilling  large  quantities  of  the  oil 
(compare  also  Hardy  and  Richens,  Abstr.   1907,  ii,  531).       T.  H.  P. 

Evaporation  of  Aqueous  Solutions.  Pierre  Vaillant  {Gompl. 
rend.,  1909,  148,  1099—1102.  Compare  Abstr.,  1908,  ii,  460).— It 
has  been  shown  that  the  addition  of  sulphuric  acid  to  water  does  not 
alter   the    value    of   the    constant    B    in    the   evaporation    formula : 
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<t>  =  B.S(F-/)H,  where  <f)  is  the  weight  of  water  evaporated  in  unit 
time  from  surface  >S',  F  being  the  vapour  tension  of  the  liquid,  /  that 
of  the  air,  and  //  the  barometric  pressure.  The  rate  of  evaporation 
of  solutions  of  potassium  and  sodium  hydroxides,  phosphoric  acid, 
potassium  bromide  and  iodide,  sodium  chloride  and  nitrate,  lithium 
and  calcium  chlorides,  and  glycerol  has  now  been  measured  under 
exactly  similar  conditions  of  surface,  and  B  calculated  in  each  case 
with  the  aid  of  Dieterici's  values  of  the  vapour  tension  of  these 
solutions.  With  the  single  exception  of  potassium  hydroxide  solutions, 
the  value  of  B  is  remarkably  constant.  Thus  the  rate  of  evaporation 
does  not  depend  on  the  nature  of  the  solution,  but  only  on  its  vapour 
pressure  and  surface.  It  is  supjxjsed  that  a  layer  of  saturated  air  is 
formed  in  the  immediate  neighbourhood  of  the  surface,  and  that 
evaporation  is  regulated  solely  by  the  rate  of  diffusion  of  the  water 
vapour  out  of  this  layer.  R.  J.  C. 

Freezing  Points  of  Gafieous  Mixtures  at  very  Low  Tempera- 
tures. Geouges  Baume  {Compt.  rend.,  190'J,  148,  1322— 1324).— The 
author  has  investigated  the  freezing-point  curves  of  the  following 
binary  systems  :  methyl  ether-hydrogen  chloride,  methyl  ether-sulphur 
dioxide,  methyl  ether-methyl  chloride. 

The  curve  for  the  system  methyl  ether-hydrogen  chloride  has  two 
maxima,  the  one  (at  -  94°)  corresponding  with  Friedel's  compound 
OMojjHCl,  whereas  the  other,  at  -  102°,  corresponds  with  the  formula 
OMe2,4HCl.  The  greater  part  of  the  curve  lying  between  the  two 
maxima  could  not  be  investigated,  the  mixtures  forming  uncrystallisable 
glasses. 

Methyl  ether  and  sulphur  dioxide  form  one  compound  only 
OMea.SOg,  the  melting  point  of  which  is  -  91 '7°. 

The  results  for  the  system  methyl  ether-methyl  chloride  are  to  be 
published  later. 

Incidentally,  the  melting  points  of  the  pure  constituents  have  been 
determined  as  follows:  hydrogen  chloride,  —111°;  sulphur  dioxide, 
-  72-3°  ;  methyl  chloride,  -  915°  ;  methyl  ether,  -  138-5°. 

T.  S.  P. 

Freezing  of  Hydrogels.  H.  W.  Fischer  and  0.  Bobektao 
{Biochem.  Zeitsch.,  1909,  18,  58—94.  Compare  Abstr.,  1908,  ii,  1024; 
this  vol.,  ii,  303  ;  Lottermoser,  ibid.,  27). — Experiments  have  been 
made  by  comparing  the  thermal  effects  of  plunging  tubes  containing 
water  and  hydrogels  in  low  temperature  baths.  In  each  experiment  a 
tube  of  water  (with  a  cake  of  gelatin)  and  a  tube  containing  a  gelatin 
gel  were  used.  The  tubes  were  made  from  the  same  glass  and  were 
exactly  alike ;  they  were  placed  in  a  vessel  similar  to  a  Dewar  flask, 
and  then  immersed  in  a  good  freezing  mixture  and  allowed  to  freeze. 
Differences  of  temperature  in  the  two  tubes  were  measured  by  means 
of  a  thermo-electric  couple  and  a  millivoltmeter.  The  results  are 
expressed  in  curves,  where  the  times  are  plotted  against  the  readings 
of  the  voltmeter.  They  show  that  at  the  beginning  there  is  no 
difference  in  temperature,  then  for  a  few  minutes  there  is  a  slight 
difference,  but  ultimately  this  disappears.     Preliminary  experiments, 
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using  two  tubes  containing  benzene,  gave  no  temperature  differences. 
Analogous  experiments,  including  determination  of  both  cooling  and 
heating  curves,  have  been  made  with  myricyl  alcohol  gels. 

The  general  conclusion  drawn  is  that  the  view  that  the  forces  acting 
between  a  reversible  gel  and  a  liquid  are  enormous  is  quite  erroneous, 
and  this  conclusion  is  supported  by  Pauli's  experiments  on  the 
evaporation  of  water  from  gels,  and  by  the  authors'  experiments  on  the 
evaporation  of  chloroform  from  a  myricyl  alcohol  gel. 

It  is  also  pointed  out  that  the  presence  of  colloids  does  not  appear 
to  favour  under  cooling.  J.  J.  S. 

Phenomena  of  Condensation  for  Mixtures  of  Carbonic  Acid 
and  Urethane  in  Connexion  with  Double  Retrograde  Con- 
densation. Philipp  Kohnstamm  and  J.  Chr.  Eeeders  {Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1909,  11,  913 — 921). — The  pressures 
corresponding  with  the  co-existence  of  two  liquid  phases  in  the  system 
carbon  dioxide-urethane  have  been  determined  for  temperatures 
between  26"1°  and  37*3°.  The  phenomena  of  condensation  of  carbon 
dioxide  are  considerably  modified  by  a  very  small  quantity  of  urethane, 
for  a  mixture  containing  somewhat  less  than  0*4%  of  urethane  gives 
rise  to  the  three-phase  system  and  shows  a  very  pronounced  retrograde 
condensation.  H.  M.  D. 

The  Conditions  Necessary  for  Direct  Reactions,  and  the 
Direction  of  the  Electric  Current  Produced  when  Metals  are 
Attacked  by  Sulphur.  Albert  Colson  {Compt.  rend.,  1909,  148, 
1183 — 1186). — The  author  demonstrates  by  the  following  experiments 
that  if  two  substances  are  each  capable  of  combining  with  a  third,  the 
compound  formed  at  a  given  temperature  is  not  necessarily  that  with 
the  greater  heat  of  formation.  1.  Although  the  heat  of  formation  of 
aluminium  oxide  is  much  greater  than  that  of  copper  oxide,  when  a 
mixture  of  the  two  metals  is  heated  in  the  air,  the  copper  oxidises 
first.  2.  Copper  and  silver  are  readily  blackened  by  sulphur  when 
kept  together  in  a  vacuum,  whereas  aluminium  and  magnesium  arc  not 
affected,  although  the  heats  of  formation  of  the  sulphides  of  copper  and 
silver  are  less  than  those  of  aluminium  and  magnesium.  The  same  is 
true  if  the  metals  are  suspended  in  a  solution  of  sulphur  in  light 
petroleum.  3.  When  copper  and  aluminium  form  the  electrodes  in  a 
solution  of  yellow  ammonium  sulphide,  the  copper  is  attacked  ;  similarly, 
if  the  copper  is  replaced  by  silver.  4.  When  copper  is  brought  into 
contact  with  sulphur  vapour,  cupric  sulphide  is  formed,  although  the 
heat  of  formation  of  cuprous  sulphide  is  much  greater  than  that  of 
cupric. 

The  author  considers  that  reactions  are  conditioned  at  constant 
pressure  by  the  temperatures  at  which  a  compound  is  formed  or 
decomposed.  This  range  of  temperature  limits  the  "  zone  of  reaction  " 
(Abstr.,  1899,  ii,  205).  According  to  this  view  thermite  reactions  do 
not  take  place  by  reason  of  the  great  heat  of  formation  of  aluminium 
oxide,  but  because  this  oxide  is  not  dissociated  at  the  temperature  of 
reaction  (about  2000°),  whereas  the  oxide  to  be  reduced,  for  example, 
CrjOg,  is  dissociated.  Thus  in  non-reversible  reactions  temperature 
plays  a  much  more  important  part  than  heat  of  reaction.        T.  S.  P. 
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Thermochemical  Investigations  of  Organic  Compounds. 
III.  Nitrogen  Compounds.  W,  Svkntoslavskv  {J.  Ruts.  I'hys. 
Cliem.  Soc,  1909,  41,  387—429.  Compare  this  vol.,  ii,  23,  213).— 
In  this  paper  the  author  analyses  the  thermochemical  data  for 
nitriles,  amine?,  amides,  acotylamiuo-compounds,  nitro-compounds, 
nitrites,  and  nitrates.  From  the  available  numerical  data  the  following 
conclusions  are  drawn. 

All  the  linkiugs  of  nitrogen  with  oxygen  and  carbon  exhibit 
variable  thermochemical  functions,  their  heats  of  formation  increasing 
with  increase  of  the  molecular  weight  and  with  change  of  the  structure 
of  the  compound  in  tlie  direction  of  overloading  of  the  neighbouring 
spheres  surrounding  the  given  unsaturated  linking.  With  progressive 
increase  of  the  molecular  weight,  the  increases,  rf/S,  dfi,  etc.,  of  the  heat 
of  formation  of  the  unsaturated  atomic  linking  are  not  uniform,  but 
depend  on  the  loading  of  the  atoms  connected  by  the  unsaturated 
linking.  For  instance,  dfi  for  the  linking  C~N  increases  considerably 
if  the  remaining  atliniiies  of  the  nitro;^en  atom  are  satisfied  by 
hydrogen  atoms,  whilst  it  is  diminished  if  the  primary  amine  is  changed 
to  a  tertiary  one,  in  which  the  nitrogen  is  loaded  with  "  heavy " 
radicles. 

The  heat  of  neutralisation  of  the  amiuo-group  in  an  aliphatic  chain 
is  considerably  less  than  when  the  amino-group  is  attached  to  an 
aromatic  nucleus  ;  this  tact  the  author  regards  as  due  to  the  equili- 
brium of  the  carbon  liukings  of  the  nucleus  being  disturbed. 

The  law  of  change  of  the  heat  of  formation  of  atomic  linkings  is 
confirmed  by  studying  the  progressive  change  from  ammonia  to 
primary,  secondary,  and  tertiary  amines.     Further,  the  characteristics 

of  the  linkings  C:N  and  C'N'<Oi  indicate  that  change  from  one  class 

of  compounds  to  another  produces  some  variation  in  the  heats  of 
formation  of  the  atomic  linkings,  this  variation  being,  however, 
unimportant ;  such  variation  depends  on  the  dynamic  infiuence  of  the 
surrounding  spheres.  These  facts  indicate  the  use  of  the  general  law  of 
valency  of  the  elements,  but  also  show  that  this  law  is  valid  only  in  a 
qualitative  sense. 

Equations  are  given  expressing  the  thermochemical  characters  of 
the  linkings  C-C,  C-H,  C-N,  and  N-H,  and  combinations  of  these. 

The  heats  of  formation  of  the  linking  C— N*^>-.    increase    with    the 

molecular  weight,  the  formation  of  the  gi'ouping  N<^^  from  its  elements 

being  accompanied  by  development  of  heat.  Keplacement  of 
hydrogen  by  a  ladicle  causes  an  increase  in  the  heat  of  formation  of 

the  grouping  -Q-N'^,^.     The  formation  of  the  linking  N-0  from  the 

elements  is  accompanied  by  absorption  of  heat.  T.  H.  P. 

Relation  of  the  Surface  Tension  to  the  Internal  Pressure 
and  to  van  der  Waals'  Constants,  a  and  b.  Paul  Walden 
(Zeitsch.  physikal.  Cliem.,  1909,  66,  385 — 444.  Compare  this  vol.,  ii, 
119,     123). — According    to    Stefan,    the   work,  {K-p)V,  required  to 
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bring  particles  from  the  interior  to  the  surface  of  a  liquid  is  half 
that  required  to  vaporise  them  {K—  internal  pressure,  p=  vapour 
pressure  of  liquid,  F=  M/d=  volume  of  a  molecule  of  the  liquid). 
Neglecting  p  in  comparison  with  K,  the  formula  KV=  MX/2  is 
obtained,  where  \  is  latent  heat  of  vaporisation  of  the  liquid. 
Combining  this  with  the  equation  already  deduced  for  non-associated 
liquids  (loc.  cit.),  MX./V—3'Qiy^,  where  y^  is  the  surface  tension  at 
the  boiling  point,  the  equation  K=  l'82yo.  is  obtained;  otherwise 
expressed,  the  ratio  of  the  internal  pressure  and  the  surface  tension 
at  the  boiling  point  is  constant.  An  alternative  expression  for  the 
internal  pressure,  valid  through  a  wider  range  of  temperature,  is 
^=  196yo-/log2'o.,  which  gives  the  results  in  absolute  measure. 
Further,  according  to  van  der  Waals.  K=ajV^,  and  combining  this 
with  an  expression  for  a  in  terms  of  T^  and  V^,  a  third  expression, 
K=i'iiT„IV^,  is  obtained  for  K.  The  values  of  ^  are  calculated  by 
means  of  these  three  formulse  for  a  large  number  of  non -associated 
and  associated  liquids,  and  the  results  are  tabulated.  Only  for  non- 
associated  liquids  is  there  fair  agreement  in  the  values  obtained  by 
the  three  formulse,  as  is  to  be  anticipated  from  the  mode  of  deriving 
the  latter. 

As  regards  the  relationship  between  internal  pressure  and  chemical 
constitution  for  non-associated  liquids,  it  is  shown  that  in  any  one 
homologous  series  an  increase  of  CHj  always  produces  approximately 
the  same  diminution  in  the  internal  pressure,  but  the  magnitude  of 
the  diminution  is  not  the  same  for  different  homologous  series.  The 
halogens  and  halogen  acids  have  very  different  internal  pressures  ; 
the  values  for  the  elements,  in  atmospheres,  are  as  follows  :  F2=  1060, 
Cl2  =  2135,  Erg  =  2660,  13  =  2830.  On  the  other  hand,  the  halogens 
in  non-associated  organic  compounds  can  be  interchanged  without 
altering  the  internal  pressure.  The  transition  from  saturated  to 
unsaturated  carbon  compounds  is  accompanied  by  an  increase  in  the 
internal  pressure. 

The  nature  of  valency  and  residual  affinity  is  discussed  in  this 
connexion,  and  it  is  shown  that  the  greater  the  attractive  forces 
between  the  molecules  the  greater  is  the  internal  pressure  and  also 
the  tendency  to  association.  Further,  the  greater  the  internal 
pressure  of  the  solvent,  the  greater  is  its  effect  in  producing 
simplification  or  ionisation  of  the  solute.  Internal  pressure  and 
mutual  solubility  are  also  connected  ;  the  smaller  the  difference  of 
the  internal  pressures  of  two  media,  so  much  the  greater  is  their 
reciprocal  solubility. 

The  constant  a  of  van  der  Waals'  equation  at  the  boiling  point 
can  be  calcidated  in  absolute  measure  by  means  of  the  formula 
ao^  =  424F7V.  A  comparison  of  the  values  for  non-associated  liquids 
calculated  by  this  formula  with  the  values,  a^,  under  critical  con- 
ditions given  by  Guye  and  Friderich  (Abstr.,  1900,  ii,  709;  1902,  ii, 
599)  shows  that  aA;=r25a<^.  By  making  use  of  this  result,  the 
relationships  between  a^  and  the  surface  tension  and  heat  of 
evaporation  respectively  are  given  by  the  equations  afc  =  245yr7log^'<r 
and  ai;=25-83F7nX,  where  the  symbols  have  the  usual  significance. 
The  values  of  a„  thus  obtained  are  not  identical  with  those  calculated 
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from  van  der  Waals'  ef^uation,  but  the  relationship  a^fa^  approxi- 
mately holds,  where  a^  represents  the  values  of  van  der  Waals.  For 
associated  liquids,  akja^  is  greater  than  1*25. 

From  the  known  relationships  of  a  and  h  expressions  corresponding 
with  the  above  are  established  for  6,  and  are  compared  with  the 
values  obtained  by  other  methods.  For  non-associated  liquids,  the 
expres-sion  ii- =  l'26r,  holds,  but  for  associated  liquids  hkjV^  is 
greater  than  1'26.  The  critical  pressure,  ir,  can  be  calculated  by  means 
of  the  formula  r<,.7r/7'o.=  1246,  and  it  is  shown  that  the  observed  and 
calculated  values  are  in  good  agreement. 

A  number  of  relationships  between  the  surface  tension,  the  internal 
pressure,  and  the  critical  pressure  are  deduced  and  tested.  For  a 
wide  range  of  boiling  points,  the  critical  pressure,  tt,  can  be  calculated 
by  means  of  the  formula  tt  =  (6  Sy/logr,) -01027V.  Further,  the 
critical  pressure  is  proportional  both  to  the  internal  pressure  and  the 
surface  tension,  A'/tt  =  . 34*2  and  y/7r  =  0'45,  and  the  molecular  heat  of 
evaporation,  MX  =  irVa. 

The  critical  volume  is  2*675  times  the  specific  volume  at  the 
boiling  point.  The  relationship  r)k7r/7\'-21*8  is  also  deduced 
theoretically  ;  this  has  already  been  given  by  Young  and  Thomas, 
and  is  written  by  van't  Hoff  in  the  form  ri-7r/7t~22'0.  The 
experimental  data  show,  however,  that  this  formula  is  in  many  cases 
not  valid ;  it  holds  approximately  for  normal  liquids,  but  not  for 
associated  solvents  or  for  liquefied  gases,  A  modified  form : 
(Fi:7r)/7fc  =  53-5/log7jt  +  00047't,  represents  the  experimental  results 
more  accurately.  G.  S. 

An  Hypothesis  Relative  to  the  Internal  Pressure  in  Liquids. 
Emile  H.  Amaoat  (Compt.  rend.,  1909,  148,  1359— 1366).— In  a 
preceding  paper  {ibid,,  1135)  the  author  has  shown  that  the  total 
internal  pressure  of  a  liquid  may  be  considered  as  the  sum  of  two 
pressures,  ir  and  tt".  Further  investigation  of  the  value  of  ir"  shows 
that  it  is  always  negative  for  all  gases,  and  that  it  continually  increases 
(negatively)  as  the  volume  diminishes.  The  pressure  tt"  thus  acts 
in  opposition  to  the  molecular  attraction  and  the  internal  pressure  as 
if  it  were  a  perfect  fluid  (gas)  occupying  the  intermolecular  spaces. 
If  this  fluid  follows  Boyle's  Law,  then  at  constant  temperature : 
7r"(i>  —  e)  =  ir/X^i  -  c)  =  •  •  •»  "w^lis^e  «  is  the  volume  of  the  molecules, 
and  v  —  e,  Vj  -  €,  ...  etc.,  are  the  volumes  of  the  hypothetical  fluid 
at  pressures  tt",  tt/',  etc.  As  the  external  pressure  on  the  gas  increases, 
e  should  decrease  and  finally  attain  a  constant  value  ;  this  is  found  to 
be  the  case  for  nitrogen  at  0°.  For  pressures  above  1600  atmospheres, 
c  has  a  value  equal  to  0-001125.  This  limiting  value  is  called  the  co- 
volume  (  =  a),  and  is  independent  of  the  temperature.  For  pressures 
where  this  limiting  value  holds,  ^''/irj"  should  equal  (vj  -  a)/(v  -  a),  and 
this  is  demonstrated  to  be  true. 

Taking  into  account  the  variation  of  tt"  with  the  temperature, 
keeping  the  volume  constant,  and  assuming  that  the  hypothetical 
fluid  behaves  as  a  perfect  gas,  it  is  shown  that  I /273v  -dp/dt-^ 
l/273(«  -  a),  and  this  is  found  to  be  true  for  nitrogen  for  pressures 
where  c  has  its  limiting  value  (  =  a). 
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Similar  results  have  been  found  with  carbon  dioxide,  ethylene, 
oxygen,  air,  and  ether. 

Theory  shows  that  if  equal  volumes  of  different  gases  are  compared 
under  the  same  conditions  of  tempei-ature  and  (low)  pressure,  the 
internal  pressure  should  be  proportional  to  the  square  of  the  molecular 
weight  of  the  gas.  The  experimental  results,  however,  are  not  in 
accord  with  the  theory.  T.  S.  P. 

Internal  Pressure  of  a  Gas.  Anatole  Leduc  [Compt.  rend., 
1909,  148,  1391 — 1394). — Utilising  the  formulae  given  in  a  previous 
paper  {ibid.,  1174),  the  author  has  calculated  the  internal  pressures 
of  eighteen  different  gases  under  normal  conditions,  that  is,  for  ex- 
ternal pressures  less  than  three  atmospheres.  This  internal  pressure 
is  not  found  to  be  proportional  to  the  square  of  the  molecular  weight 
of  the  gas,  as  it  theoretically  should  be. 

A  comparison  at  15°  of  ammonia  and  the  methylamines  shows  that 
the  substitution  of  CHg  for  H  increases  the  internal  pressure  by 
21*l-thousandths  of  an  atmosphere. 

In  the  case  of  acetylene  ard  benzene  at  129'6°  and  atmospheric 
pressure,  the  ratio  of  the  internal  pressures  is  found  to  be  10"  1,  which 
is  approximately  equal  to  the  ratio  of  the  equare  of  the  molecular 
weights  of  these  substances.  The  deviation  is  probably  due  to  the 
different  complexities  of  the  molecules,  T.  S.  P. 

Van  der  Waals'  Equation  of  Condition  and  the  Solid  State. 
IsiDOR  Traube  (Ber.  Deut.  physikciL  Ges.,  1909,  231 — 236). — From  van 
der  Waals'  equation  the  author  deduces  that  the  product  of  the  internal 
pressure  and  the  square  root  of  the  atomic  (or  molecular)  compressi- 
bility should  be  approximately  constant.  As  in  a  previous  paper 
(Abstr.,  1903,  ii,  355),  the  equation  is  applied  to  the  solid  state,  and  by 
making  use  of  the  compressibility  values  given  by  Richards,  the  author 
finds  that  the  above  product  is  very  nearly  constant  for  fourteen  elements 
in  the  solid  state.  The  higher  value  obtained  in  the  case  of  iron  is 
attributed  to  the  great  influence  exerted  by  small  traces  of  foreign 
substances  on  the  internal  pressure.  H,  M.  D, 

Influence  of  Temperature  on  the  Change  of  Volume  on 
Neutralisation  for  Various  Salts  at  Different  Concentrations, 
Ida  Freund  {Zeitsch.  physikal.  Clmm.,  1909,  ^,  555— -613). — The 
measurements  were  made  by  Ostwald's  method,  a  special  form  of 
Sprengel  pyknometer,  which  proved  very  suitable  for  experiments 
extending  through  a  wide  range  of  temperature,  being  used  for 
the  density  measurements.  The  changes  of  volume  on  the  formation 
of  the  chlorides  and  nitrates  of  potassium  and  sodium,  of  ammonium 
chloride,  and  of  the  acetates  and  fluorides  of  potassium  and  ammonium, 
have  been  calculated  from  the  density  determinations  for  a  series  of 
temperatures  between  0°  and  100",  and  for  0-125  to  2^V^soIutions  (in 
the  case  of  the  ammonium  salts  only  u{>  to  0-25  normal  solution),  and 
the  results  are  expressed  graphically  and  in  the  form  of  tables.  In 
the  first  phice  the  measurements  were  expie.ssed  in  gram-equivaUnts 
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per  kilo,  of  .solution,  but  they  are  also  approximately  calculated  for  gram- 
equivalents  per  kilo,  of  solvent.  The  average  accuracy  is  3  in  100,000  ; 
above  TC^  the  experimental  difficultie.^  become  much  greater. 

In  agreement  with  the  results  of  previous  observers,  it  was  found 
that  Av/c  (where  A«  is  the  change  of  volume  and  c  is  the  concentration) 
increases  with  dilution,  and  approaches  a  limiting  value  independent  of 
the  nature  of  the  salt.  The  influence  of  temperature  is  greater  the 
more  dilute  the  solution.  For  the  chlorides  and  nitrates  of  potassium 
and  sodium,  Ar/c  diminishes  at  first  with  increase  of  temperature, 
attains  a  minimum  value,  which  in  the  most  dilute  solutions  lies  at  45°, 
and  beyond  that  point  increases  with  the  temperature.  On  the  other 
hand,  the  changes  of  volume  for  the  salts  of  weak  acids  and  the 
ammonium  salts  diminish  regularly  with  increase  of  temperature. 

The  theoretical  bearing  of  the  changes  of  volume  wir.h  the  concen- 
tration and  the  temperature  are  discussed,  mainly  with  reference 
to  Tammann's  views  as  to  the  connexion  of  these  factors  with  the 
internal  pressure  of  the  respective  solutions.  G.  S. 

Relation  between  the  Orthobaric  Densities  of  Homologues. 
G.  Ter  Gazartan  {J.  Chim.  Phys.,  1909,  7,  273— 28S.  Compare 
Abstr.,  1908,  ii,  666). — From  a  study  of  the  experimental  data  of 
Young  and  his  co-workers,  it  is  shown  that  for  the  members  of  a 
homologous  series  the  densities  corresponding  with  temperatures 
distant  the  same  number  of  degrees  from  the  ciitical  temperature 
differ  only  by  a  factor.  For  example,  if  d  is  the  density  of  pentane  at 
the  temperature  t,  the  density  d'  of  one  of  its  homologues  at  the 
temperature  t  +  d  (where  6  is  the  difference  in  the  critical  temperatures 
of  pentane  and  the  other  .substance)  is  given  by  the  formula  d'  =  d  -k- 
(d'e  -  dg)  -  at,  where  d'^  and  dg  are  the  critical  densities  of  pentane  and 
its  homologue, and  a  is  the  factor  referred  to  above;  a  varies  from  one 
natural  group  to  another,  and  in  some  cases  is  zero.  Its  value  increases 
with  the  molecular  weight  of  the  homologues. 

The  above  rule  is  tested  by  application  to  the  experimental  data  for 
certain  hydrocarbons  and  esters,  the  results  being  given  in  tabular 
form.     In  the  case  of  esters,  a  is  practically  zero. 

A  similar  rule  appears  to  hold  for  viscosities  ;  the  details  will  be 
given  in  a  later  paper.  G.  S. 

Adsorption  by  Clays.  Paul  Rohland  (Biochem.  Zeitsch.,  1909, 
17,  220 — 224.  Compare  this  vol.,  ii,  27  ;  Michaelis  and  Rona,  this 
vol.,  ii,  125).— Kaolin  (AI.,03,2SiO.^,2H20),  of  all  the  clays,  is  least 
suited  for  adsorption  experiments.  The  plasticity  is  very  small,  and 
likewise  the  tendency  to  form  colloidal  hydroxides,  which  in  reality 
bring  about  the  adsorption  of  proteins.  Better  suited  are  dark-coloured 
plastic  clays,  which  form  a  large  proportion  of  these  colloidal  hydroxides 
on  contact  with  water,  and  are  characterised  by  a  loss  of  1 2%  or  more 
on  ignition.  Such  clays  absorb  a  large  number  of  substances  possessing 
colloidal  cliaracters,  and  absorb  further  some  crystalloids,  in  particular, 
dyes  of  complicated  nature,  such  as  Prussian-  or  TurnbuU's-blue,  aniline, 
and  animal  dyes,  but  not  simple  substances  such  as  copper  sulphate  or 
potassium  dichromate.  They  further  absorb  carbonates,  and  to  some 
extent  phosphates,  but  allow  other  simple  salts  to  diffuse. 
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The  colloidal  hydroxides  of  silicon,  aluminium  and  iron,  and  the 
organic  colloids  of  the  clays,  are  regarded  as  forming  a  complicated 
network  of  cellular  structure,  and  presenting  a  very  large  number  of 
dividing  surfaces,  whereas  a  compact  crystalloid  substance  only  presents 
one  such  surface.  It  is  to  be  supposed  that  the  meshes  of  the 
coagulated  colloidal  network  swollen  with  water  molecules  are  too  fine 
to  allow  coarse  colloid  molecules  to  diffuse  through  them,  but  they  are 
large  enough  to  allow  the  passage  of  the  much  smaller  crystalloid 
molecules.  The  more  complicated  a  substance  is  the  more  readily  it 
will  be  adsorbed  ;  compounds  will  also  be  more  readily  adsorbed  from 
concentrated  solution  in  which  their  molecules  are  aggregated  to  com- 
plexes than  in  dilute  solution  in  which  they  are  probably  dissociated. 

E.  F.  A. 

Adsorption  by  Means  of  Clay.  Leonor  Michaelis  and  Peter 
RoNA  (Biochem.  Zeitsch.,  1909,  18,  207). — The  authors  point  out  that 
Rohland  (preceding  abstract)  had  misquoted  from  their  original  paper 
(compare  this  vol.,  ii,  125).  J.  J.  S. 

Relation  between  Density  and  Degree  of  Dissociation  of 
Aqueous  Solutions.  S.  Tereschin  {J.  Russ.  Phys.  Ghem.  Soc, 
1909,  41,  ii,  155—160;  Ber.  Deut.physihal.  Ges.,  1909,  211— 214).— It 
has  been  shown  by  Heydweiller  {Ber.  Deut.  physikal.  Ges.,  1909,  11, 
37)  that  for  a  large  number  of  salts  the  excess,  s-  1,  of  the  density 
of  the  solutions  over  that  of  water  at  the  same  temperature  may  be 
calculated  by  means  of  the  formula:  (s -l)/'m  =  Asi  +  Bs{l -i),  where 
m  represents  the  number  of  gram-mols.  per  litre,  i  the  degree  of 
dissociation,  and  Ag  and  Bg  constants  independent  of  the 
concentration. 

For  Heydweiller's  two  constants,  Ag  and  Bg,  the  author  derives  the 
equations:  -4g  =  7V^.(/i' - /x,'q)/1  000m  +  i\^.(yLt"  - /a"o)/1  000m  and  Bs  = 
]V.{fj.-  IXq)/ 1000m,  in  which  iV^  represents  the  number  of  gram-mols. 
of  a  binary  electrolyte  per  litre,  /Aq  the  mass  of  the  solvent  in  the 
volume  of  the  spheres  of  action  of  the  molecules,  and  fx  the  mass  of 
all  the  molecules  with  the  mass  of  the  layers  of  solvent  of  changing 
density  surrounding  them ;  /a'q  and  /x  represent  the  corresponding 
magnitudes  for  one  ion,  and  fx'^  and  fx"  for  the  other.  The  values  of 
Ag  and  Bg  calculated  in  this  way  for  a  large  number  of  salts  are  in 
good  agreement  with  the  experimental  values.  T.  H.  P. 

The  Diametral  Line  of  Acetylene.  Emile  Mathias  {Compt. 
rend.,  1909,  148,  1102 — 1105). — The  densities  of  liquid  acetylene  and 
ite  saturated  vapour  have  been  determined  with  an  accuracy  of 
1  in  5000  at  temperatures  ranging  from  -23-75°  to  -f  32-93°.  The 
mean  of  the  two  densities  at  each  temperature  obeys  the  Cailletet- 
Mathias  law,  its  graph  being  a  rectilinear  diameter  to  the  density 
curve.  In  spite  of  the  unsaturated  character  of  acetylene,  there 
is  little  sign  of  abnormally  high  density  at  low  temperatures,  such  as 
is  met  with  in  the  substituted  ammonias.  The  critical  temperature  of 
acetylene  was  found  by  Young's  method  to  be  -|- 37-05°  or  310-05° 
absolute  (  =  6).     The  critical  density  calculated  by  the  mean  density 


GENERAL   AND   PHYSICAL   CHEMISTRY.  553 

law  is  0*2346  (  =  A).     The  angular  coefficient  a  of  the  mean  density 
graph  is  0-000G4. 

If  the  law  of  corresponding  states  holds  for  the  density  curves  of 
all  substances,  the  constants  a(  —  a.^/A)  and  6(  =  -  o  JOj^)  should  be 
independent  of  the  nature  of  the  substance.  The  values  of  a  and  b 
in  the  case  of  acetylene  are  0"8605  and  0'0489,  whereas  carbon  dioxido 
gives  0-858  and  0  0493.  Thuc,  in  the  case  of  acetylene  and  carbon 
dioxide,  the  critical  temperatures  of  which  are  very  close  together,  the 
law  of  corresponding  states  holds,  in  spite  of  the  difference  in 
constitution  of  the  two  molecule-^.  R.  J.  C 

Theory  of  Organic  Bases  Based  on  the  Viscosity  of  their 
Solutions.  D.  E.  Tsakalotos  (Compl.  rend.,  1909,  148, 
1324 — 1326). — In  aqueous  solution  organic  bases  are  supposed  to 
combine  with  a  molecule  of  water,  the  resulting  compound,  or  aquo- 
base,  then  dissociating  to  a  greater  or  lesser  extent  with  the 
formation  of  hydroxidions.  From  mea-surements  of  other  ob.servers 
on  the  viscosities  of  aqueous  solutions  of  various  bases,  the  author 
deduces  that  combination  between  the  base  and  water  does  take  place, 
and  hence  support  is  given  to  the  theory  mentioned. 

Aqueous  solutions  of  triethylamine,  pyridine,  piperidine,  and 
nicotine  each  give  solutions  possessing  a  maximum  viscosity,  and  this 
maximum  viscosity  is  considered  to  point  to  the  formation  of  a  definite 
compound  between  the  water  and  the  base.  T.  S.  P. 

Contribution  to  the  Study  of  Capillarity.  Pietro  Palladino 
(Chem.  Zentr.,  1909,  i,  973;  from  Gioni.  Farm.  Chim.,  1909,  58, 
5 — 6). — The  rising  of  the  capillary  meniscus  when  a  solid  is  wetted  by 
a  liquid  indicates  a  pressure  between  the  solid  and  the  liquid  substance. 
A  solid  substance  inserted  in  two  liquids  remaining  in  layers  one  on 
the  other,  causes  the  under  liquid  to  form  a  convex  meniscus  at  the 
point  of  contact  of  the  two  liquids.  The  nature  of  the  solid  substances 
influences  the  meniscus  ;  methylene  dibromide  or  di-iodide  under  water 
gives  a  convex  meniscus  with  quartz,  glass,  mica,  magnesium,  aluminium, 
etc.,  and  concave  with  platinum,  gold,  lead,  zinc,  tin,  copper,  etc.  The 
same  solid  substance  may  give  a  different  meniscus  according  to  the 
nature  of  the  lower  liquid ;  thus,  methylene  dichloride  under  water 
gives  with  magnesium  or  aluminium  a  concave  meniscus.  When  the 
lower  liquid  is  made  up  of  two  miscible  components,  which  by  them- 
selves give  different  forms  of  meniscus,  according  as  one  or  the  other 
substance  predominates,  so  is  the  meniscus  changed.  Although  in 
saturated  solutions  the  meniscus  is  practically  reduced  to  nothing,  the 
presence  of  solid  or  gelatinous  substances  does  not  produce  a  reverse 
effect.  J.  V.  E. 

"  Dynamic "  Osmotic  Pressures.  Earl  of  Berkeley  and 
Ernald  G.  J.  Hartley  (Proc.  Roy.  Soc,  1909,  82,  A,  271—275).— 
The  rate  at  which  water  passes  through  a  copper  ferrocyanide  membrane 
into  solutions  of  sucrose  has  been  measured,  and  compared  with  the 
rate  at  which  known  hydrostatic  pressures  force  water  through  the 
membrane.     The  measurements  of  the  osmotic  flow  refer  to  the  initial 
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velocity,  for  it  is  found  that  this  diminishes  considerably  when 
the  membrane  is  allowed  to  remain  in  contact  with  the  solution.  In 
order  to  prevent  local  changes  of  concentration,  the  solutions  were 
efficiently  stirred. 

For  the  hydrostatic  flow  the  velocity  is  proportional  to  the  pressure. 
When  the  rates  of  osmotic  flow  are  divided  by  the  rate  of  hydrostatic 
flow  for  a  difference  of  pressure  of  one  atmosphere,  the  so-called 
dynamic  osmotic  pressures  of  the  various  sucrose  solutions  are  obtained. 
For  dilute  solutions,  these  pressures  agree  fairly  well  with  the 
equilibrium  osmotic  pressures,  but  for  the  more  concentrated  solutions 
the  dynamic  values  are  considerably  smaller  than  the  equilibrium 
values.  The  experiments  indicate  that  osmotic  phenomena  can  be 
measured  kinetically,  and  that  for  dilute  solutions  the  results  are 
the  same  as  when  measured  statically.  H.  M.  D. 

Osmotic  Pressures  of  Calcium  Perrocyanide  Solutions.  II. 
Weak  Solutions.  Earl  of  Berkeley,  Ernald  G.  J.  Hartley,  and 
J.  Stephenson  (Phil.  Trans.,  1909,  A,  209,  319—336.  Compare  this 
vol.,  ii,  126). — The  osmotic  pressures  at  0°  of  calcium  ferrocyanide 
solutions  of  from  7  to  21  "8%  strengths  were  measured  in  the  apparatus 
described  previously  with  addition  of  a  more  sensitive  pressure  gauge, 
since  the  pressures  measured  did  not  exceed  25  atmospheres. 

It  was  found  that  the  osmotic  pressure  of  7%  and  12*2%  solutions 
agree  very  well  with  those  calculated  on  the  assumption  that  the  gas 
laws  hold  for  solutions,  whereas  17"6%  and  21 '8%  solutions  give  values 
higher  than  the  calculated.  As  this  is  the  reverse  of  what  would  be 
expected  on  the  dissociation  hypothesis,  the  osmotic  pressures  of  dilute 
solutions  of  strontium  ferrocyanide  and  potassium  ferrocyanide  were 
also  measured.  Potassium  ferrocyanide  in  accordance  with  current 
theory  gives  osmotic  pressures  which  diverge  more  and  more  from  the 
calculated  as  the  solution  is  diluted,  until  at  1"5%  strength  the  salt 
appears  to  be  dissociated  into  three  ions  or  molecules.  On  the  other 
hand,  stiontium  ferrocyanide,  the  crystals  of  which  contain  HHgO, 
exhibits  the  same  anomaly  as  the  calcium  salt,  but  somewhat  more 
markedly,  the  osmotic  pressure  in  6' 18%  solution  being  actually  less 
than  the  calculated.  A  few  measurements  were  made  of  the  osmotic 
pressures  of  magnesium  camphorate,  potash  alum,  sodium  and  calcium 
naphthionates,  barium,  lead,  and  potassium  benzenesulphonates,  barium 
o-nitrobenzoate,  luteocobalt  chloride,  and  calcium  acetate,  all  of  which 
behave  normally,  giving  in  dilute  solution  osmotic  pressures  in  excess 
of  the  calculated. 

The  conductivities  of  calcium  and  strontium  ferrocyanide  solutions 
from  about  20%  strength  down  to  a  high  dilution  were  carefully 
measured  by  the  Fitzpatrick  and  Whetham  commutating  method  at  0° 
The  equivalent  conductivities  of  these  salt^  show  a  steady  increase, 
until  at  infinite  dilution  the  equivalent  conductivity  is  about  five  times 
that  of  a  20%  solution.  The  normal  electric  and  abnormal  osmotic 
properties  of  calcium  and  strontium  ferrocyanides  may  be  ex[»lained  as 
due  to  (1)  association  to  double  molecules  which  are  ioni?ed,  and  (2) 
ionisation  with  subsequent  association  of  the  ions  to  complexes.  On 
the  former  assumption,  allowing  for  ionisation,  the  calculated  psmptjc 
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pressures  are  in  equally  satisfactory  agreement  with  experiment  whether 
it  be  supposed  that  five  or  six  ions  are  formed  from  the  double 
molecule.  Erlenraeyer's  formula  (1865)  for  the  ferrocyanides  appearn 
best  to  express  the  constitution :  [Ca(GN)3],Fe  =  Fe[(CN)jCa]2,  the  ionH 

being  4Ca  and  2Fe(CN)o  or  4Ca  and  Fe2(CN),s. 

Erlenmeyer's  formula  in  the  case  of  potassium  ferrocynnide  requires 
nine  or  ten  ions,  and  leads  to  values  of  the  osmotic  pressure  which  are 
also  in  tolerable  agreement  with  the  experimental  ones.  Quantitative 
agreement  is  not  to  be  exj»ected  in  view  of  the  assumptions  made. 

The  evidence  is  held  to  prove  that  calcium  and  strontium  ferro- 
cyanides, at  least,  are  associated  in  solution,  although  tetraethyl 
ferrocyanide  is  known  to  have  the  single  molecule  Et^Fe(CN)j 
(compare  Buchbuck,  Abstr.,  1897,  i,  452).  R.  J.  C. 

The  Measurement  of  Osmotic  Pressure.  Josef  K(>Nia  and 
J.  Hasenbaumer  (Zeitsch.  angeto.  Chem.,  1909,  22,  1009 — 1018, 
1070—1074.  Compare  Abstr.,  1908,  ii,  888).— The  primary  object  of 
the  authors  was  the  measurement  of  the  osmotic  pressures  of  different 
soils,  but  the  present  paper  is  mainly  concerned  with  the  apparatus 
used  and  the  results  obtained  with  different  inorganic  and  organic 
compounds.  A  satisfactory  semi-permeable  membrane  was  formed  in 
the  walls  of  a  porous  pot.  according  to  a  modification  of  the  method 
used  by  Walden  (Abstr.,  1893,  ii,  203).  The  pot,  after  being  cleaned 
in  the  usual  manner  and  heated  in  a  drying  oven,  was  filled  with  a  hot 
6%  solution  of  gelatin  ;  as  soon  as  the  solution  had  penetrated  to  the 
outside,  the  pot  was  emptied,  washed  with  hot  water,  and  treated 
with  formaldehyde  vapour  in  order  to  harden  the  gelatin.  The  semi- 
permeable membrane  of  copper  ferrocyanide  was  then  deposited  in  the 
walls  of  the  pot  in  the  usual  manner,  full  particulars  being  given  in 
the  original  paper.  Pots  which  have  been  prepared  in  this  way  can  be 
used  over  and  over  again  for  osmotic  experiments  if  care  is  taken  to 
clean  them  by  repeated  treatment  with  water  between  each  set  of 
experiments,  any  gelatin  which  has  become  soluble  being  hardened  by 
fresh  treatment  with  formaldehyde. 

In  the  first  set  of  experiments  the  osmotic  cell  was  connected  with 
an  open  manometer  in  the  usual  manner,  and  measurements  were  made 
with  dilute  solutions  of  sodium  nitrate,  potassium  nitrate,  potassium 
chloride,  potassium  sulphate,  ammonium  sulphate,  magnesium  sulphate, 
and  sucrose  in  order  to  test  the  membrane.  The  experiments  were 
made  at  room  temperature,  and  the  results  were  in  good  agreement 
with  those  obtained  by  Pftffer  {Osmotische  Untersuchungen,  1877). 

For  experiments  with  soils  it  was  necessary  to  use  the  osmometer 
in  a  different  way.  In  place  of  the  open  manometer  was  a  U-tube  and 
goose-neck,  the  latter  containing  oil  of  known  density.  The  cell  and 
its  contents  were  placed  in  water,  and  the  quantity  of  water  entering 
the  cell  was  measured  by  weighing  the  oil  expelled  from  the  goose- 
neck, the  weighings  taking  place  every  twenty-four  hours.  The 
contents  of  the  cell  consisted  of  soil  saturated  with  water,  asbestos 
being  added  to  prevent  the  soil  caking  together.  Tests  on  six 
different  soils,  varying  in  nature  from  a  sandy  soil  to  a  shaly  one, 
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gave  fairly  concordant  results  for  the  "osmotic  water  absorption" 
in  twenty-four  hours. 

Further  experiments  were  made  with  different  inorganic  and  organic 
salts  and  organic  compounds  (chiefly  sugars)  in  order  to  test  the 
method  of  "  osmotic  water  absorption."  It  was  found  that  equi- 
molecular  solutions  show  the  same  osmotic  water  absorption,  allowance 
of  coarse  being  made  for  dissociation  in  the  case  of  salts.  The  salts 
of  the  fixed  alkalis,  such  as  potassium  sulphate,  diffuse  through  the 
membrane  to  a  much  greater  extent  than  ammonium  and  magnesium 
sulphates. 

In  the  last  part  of  the  paper  the  "  osmotic  water  absorption  "  is  used 
to  determine  the  molecular  weights  of  various  sugars  and  dextrins, 
either  dextrose  or  raffinose  being  taken  as  the  normal  substance. 
Good  results  could  only  be  obtained  when  the  temperature  was  kept 
constant  at  25°.  Stachyose  was  found  to  be  CjgHg^O^pjSHgO.  The 
following  multiples  of  CigHjoOio  were  found  for  the  dextrins  named  : 
Acid  achroodextrin  1  + J  achroodextrin  II,  5  ;  Erythrodextrin  Ila,  11  ; 
Erythrodextrin  (SreEnl'),  13;  diastatic  achroodextrin,  8. 

The  apparatus  can  also  be  conveniently  used  for  determining  the 
isotonic  coefficients  of  salts.  T.  S.  P. 

Velocity  of  Molecular  and  Ohemical  Reactions  in  Hetero- 
geneous Systems.  I.  Meyer  Wildermann  {Zeitsch.  physikal. 
Ghem.,  1909,  QQ,  445 — 495.  Compare  Nernst  and  Brunner,  Abstr., 
1904,  ii,  315;  Bruner  and  Tolloczko,  Abstr.,  1901,  ii,  10;  1902, 
ii,  62  ;  1903,  ii,  470). — An  adverse  criticism,  based  both  on  theoretical 
and  experimental  grounds,  of  Nernst's  diffusion  theory  of  reaction 
velocities  in  heterogeneous  systems.  Nernst's  equation  is  a  special 
form  of  the  author's  general  equation:  dt/dT  =  C'%T{tQ—t)  (compare 
Abstr.,  1900,  ii,  200  ;  1901,  ii,  544),  which  indicates  that  the  reaction 
velocity  at  the  time  t  is  proportional  to  the  distance  of  the  system 
from  equilibrium  (t^  - 1)  and  to  St?  the  total  surface  in  contact  of  the 
reacting  parts  of  the  heterogeneous  system,  but  the  interpretation  of 
the  factors  given  by  Nernst  is  not  justified. 

The  experimental  part  deals  mainly  with  the  rate  of  dissolution  in 
water  of  benzoic  acid  and  of  a  number  of  varieties  of  calcium  sulphate. 
The  materials  were  compressed  under  several  thousand  atmospheres' 
pressure,  and  were  then  found  to  dissolve  uniformly.  It  was,  how- 
ever, found  impossible  to  compress  pure  magnesium  hydroxide  so  as 
to  form  a  block  which  did  not  disintegrate  when  placed  in  water,  and 
the  author  considers  that  the  hydroxide  used  by  Nernst  and  Brunner 
was  contaminated  with  carbonate. 

The  measurements  were  made  in  a  large  beaker  containing  1500  e.c. 
of  water,  which  was  placed  in  a  bath  at  constant  temperature.  A 
double  stirrer  was  used,  and  the  block  of  material  was  fastened  to  the 
stirrers  and  rotated  with  them.  Great  precautions  were  taken  to 
secure  a  uniform  rate  of  stirring,  and  the  methods  employed  for  this 
purpose  are  fully  described.  In  the  case  of  benzoic  acid,  the  rate  of 
dissolution  was  measured  by  titrating  a  portion  of  the  solution  from 
time  to  time.  For  calcium  sulphate,  the  rate  of  change  of  the  con- 
ductivity of  the  solution  was  measured.  The  constants  were  calculated 
by  means  of  the  general  formula  given  above. 
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The  effect  of  temperature  on  the  rate  of  solution  of  benzoic  acid  has 
been  measured  between  1°  and  60°.  The  results  are  calculated  by 
means  of  the  formula :  log.^o  -  log.Aj  =  A{7\  -  T^)/Tq7\,  which  is  valid  for 
homogeneous  systems.  Between  15''  and  17*5°  A  increases  by  51%, 
and  between  40°  and  60°  by  3*64%  per  degree.  As  the  rate  of  increase 
of  diffusion  with  temperature  is  only  2  5%  per  degree,  this  is  regarded 
as  a  strong  argument  against  the  diffusion  theory.  The  rate  of  solution 
increases  proportionately  with  the  stirring  from  3  to  180  turns  per 
minute,  beyond  this  point  it  falls  off,  and  above  400  turns  attains  a 
maximum  value,  independent  of  further  increase  in  stirring.  The 
greater  the  solubility  the  more  rapidly  is  the  maximum  reached. 

The  rate  of  dissolution  of  three  varieties  of  calcium  sulphate, 
selenite,  fibrous  gypsum,  and  alabaster,  under  comparable  conditions 
are  in  the  ratio  1  :  35  :  54,  whereas  according  to  the  diffusion  theory 
they  should  be  identical.  Sections  of  selenite  cut  at  right  angles  to 
eacli  other  give  for  the  respective  rates  of  solution  3*376: 0  6378. 
Powdered  and  compressed  selenite  and  powdered  and  compressed 
gypsum  dissolve  at  the  same  rate. 

As  regards  the  theoretical  objections  to  the  diffusion  theory,  it  is 
pointed  out  that  Nernst's  assumption  of  "infinitely  great"  forces 
acting  at  surfaces  of  contact  is  untenable,  (1)  because  then  the  rate 
of  evaporation  of  a  liquid  should  be  very  rapid,  whereas  it  is  very 
slow  ;  (2)  molecules  in  contact,  such  as  those  of  aniline  and  acetic  acid, 
should  react  with  very  great  velocity,  which  is  contrary  to  fact.  The 
author  considers  that  the  "diffusion  layer"  in  contact  with  the  solid 
does  not  exist,  and  that  efficient  stirring  moves  the  solution  in  contact 
with  the  solid  up  to  molecular  distance  from  the  latter.  G.  S. 

Temperature-coeflacient  of  Chemical  Reaction  Velocities. 
II.  The  Physical  Meaning  of  the  Chemical  Reaction 
Velocity  in  Gases  and  its  Calculation  from  Purely  Thermal 
Data  Pertaining  to  the  Reacting  Substances.  Max  Tbautz 
{Zeitsch.  physikal.  Chem.,  1909,  66,  496—511.  Compare  Abstr.,  1908, 
ii,  824). — By  a  thermodynamical  method  a  very  complicated  ex- 
pression is  derived  for  the  temperature-coefficient  of  the  reaction 
velocity  in  terms  of  the  heat  of  formation  from  the  atoms,  vapour 
pressures,  and  molecular  heats  of  the  condensed  components,  and 
another  expression  is  given  for  the  velocity  constant  in  terms  of  the 
same  thermal  factors,  the  time,  and  an  unknown  integration  constant. 
The  available  data  are  not  sufficient  to  admit  of  the  formulje  being 
tested  by  application  to  special  cases,  but  it  is  shown  that  they  are 
in  general  agreement  with  the  experimental  results.  G.  S. 

Chemical  Action  in  Gaseous  Mixtures  Submitted  to  very 
High  Pressures.  E,  Briner  and  A.  Wroczynski  {Compt.  rend,  1909, 
148,  1518 — 1519  *). — In  highly  compressed  gaseous  mixtures  at 
relatively  low  temperatures,  since  the  atoms  are  very  close  together,  the 
conditions  are  those  where  chemical  attraction  will  exert  its  maximum 
effect  and  exothermic  actions  may  be  accelerated.  The  mixtures 
nitric  oxide-carbon  monoxide,  nitric  oxide-hydrogen  chloride,  and 
nitric  oxide-sulphur  dioxide  at  50  atmospheres  retain  their  normal 
*  aud  Zeitsch.  anorg.  Chem.,  1909,  63,  49 — 52. 
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character.  If,  however,  they  are  condensed  in  liquid  air  in  stout  glass 
tubes  which  are  two-thirds  filled  and  then  sealed  off,  a  pressure  of 
more  than  500  atmospheres  is  reached  when  the  liquids  are  allowed  to 
warm  up  beyond  their  critical  point  and  chemical  action  at  definite 
rates  takes  place.  The  mixture  nitric  oxide-hydrogen  chloride 
condenses  in  liquid  air  to  a  deep  reddish- violet  solid,  doubtless  an 
additive  compound.  At  the  ordinary  temperature,  the  highly  compressed 
mixture  is  a  colourless  gas,  which  after  a  time  deposits  two  liquids 
layers  gradually  increasing  from  day  to  day.  The  pale  red  layer  is 
nitrosyl  chloride,  and  the  pale  yellow  layer  is  water  containing 
dissolved  nitrosyl  chloride.  The  action  4N0  +  4HCi  — ^  2N0C1  + 
2H2O -f- Cl^-I-Ng  is  strongly  exothermic.  If  the  tube  contains  excess 
of  nitric  oxide,  the  two  liquid  layers  are  slowly  converted  into  one  deep 
green  liquid  of  unknown  composition. 

The  system  NO-t-SOg  gives  rise  under  high  pressure  to  a  pale  green 
solid,  which  is  stable  at  ordinary  pressures  and  apparently  consists  of 
nitric  oxide  dissolved  in  sulphur  trioxide,  formed  according  to  the 
exothermic  equation  2N0  +  2SO2  — >■  2SO3  +  Ng.  The  mixture  hydro- 
gen chloride-sulphur  dioxide  condenses  to  an  orange-yellow  additive 
compound  in  liquid  air.  The  beginnings  of  chemical  action  have  been 
observed  in  the  systems  hydrogen  chloride-sulphur  dioxide,  nitric 
oxide-methyl  chloride,  and  sulphur  dioxide-oxygen  at  high  pressures. 

R  J.  C. 

The  System  Water-Liquid  Ammonia.  Agreement  of  the 
Results  with  the  Existence  of  a  Hydrate  of  Ammonia.  E. 
Baud  and  L.  Gay  {Compt.  rend.,  1909,  148,  1327— 1329).— In  order 
to  determine  what  hydrates  exist  in  aqueous  solutions  of  ammonia,  the 
heat  developed  by  mixing  water  and  liquid  ammonia  in  different 
proportions  has  been  measured.  This  was  effected  by  measuring  the 
heats  of  dilution  of  the  various  mixtuies,  and  of  anhydroug  liquid 
ammonia,  in  a  large  excess  of  water. 

The  curve  showing  the  relation  between  the  heat  developed  and 
the  percentage  composition  of  the  mixture  shows  a  maximum  which 
corresponds  with  the  composition  NH3,l-109H2O. 

When  water  and  liquid  ammonia  are  mixed,  contraction  takes  place  ; 
the  maximum  contraction  occurs  with  the  mixture  of  composition 
NH3,0-9H2O. 

The  above  results  point  to  the  existence  of  a  hydrate,  NHg,H20. 

The  heat  of  solution  of  1  gram-molecule  of  liquid  ammonia  in  water 
at  12°  is  found  to  be  3-485  Cals.  T.  S.  P. 

Equilibrium  in  the  System  Ammonium  Sulphate,  Ammo- 
nium Chloride,  Ethyl  Alcohol,  and  Water.  J.  P.  Wibaut 
{Chein.  Weekblad,  1909,6,  401 -409).— The  author  has  examined  the 
system  ammonium  sulphate,  ammonium  chloride,  ethyl  alcohol,  and 
water.  His  results  are  expressed  by  Schreinemakers's  graphic  method, 
a  tetrahedron,  the  angles  representing  the  components. 

A.  J.  W. 

Ohemical  Affinity  in  Reversible  Systems.  H.  Golblum  {J. 
C/iim.    Fhya.,    1909,    7,    289— 336).— The   general   formula3   for  the 
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representation  of  chemical  affinity  are  tested  on  the  basis  of  an  experi- 
mental investigation  of  the  reversible  reaction  :  BaCrO^  +  KjCOj  ^ 
BaCOj^  +  K.^CrO^,  already  investigated  by  Guldberg  and  Waage.  It 
is  sliown  by  Berthelot's  rule  that  the  left-hand  sy:)tem  is  the  more 
stable,  as  its  heat  of  formation  exceeds  that  of  the  system  on  the  right 
hand  by  6*4  calories,  and  the  same  conclusion  is  reached  by  a  considera- 
tion of  solubilities,  the  solubility  product  of  the  substances  on  the 
left-hand  side  being  about  one-tenth  of  that  on  the  right. 

The  equilibrium  diagram  of  the  system  has  also  been  constructed. 
On  the  basis  of  the  phase  rule,  there  are  four  points  at  which  the 
system  is  uuivariant,  and  the  positions  of  these  points  have  been 
determined  by  solubility  measurements  in  the  usual  way.  The  points 
represent  solutions  saturated  with  reference  to  the  salts  as  follows  : 
(A)  potassium  and  barium  chromate ;  (B)  potassium  and  barium 
chroniate  and  potassium  carbonate ;  (C)  potassium  and  barium  car- 
bonate and  barium  chromate,  (D)  potassium  and  barium  carbonate. 
Measurements  were  made  at  25%  and  for  B  and  C  also  at  40°. 

Further,  solubility  determinations  have  been  cairied  out  in  which 
solutions  containing  different  molar  proportions  of  potassium  chromate 
in  water  have  been  shaken  with  barium  carbonate  until  equilibrium 
was  attained,  and  the  solutions  then  analysed  ;  similar  measurements 
were  made  with  solutions  of  potassium  carbonate  and  solid  barium 
chromate,  so  that  the  equilibrium  was  reached  from  both  sides.  From 
the  results,  the  equilibrium  constant  A''=[KjCOj,]/[K2C'rO^]  has  been 
calculated,  and  it  is  shown  that  K  is  not  constant ;  it  decreases  at 
first  with  the  concenti-ation,  reaches  a  minimum  value,  and  beyond 
that  point  increases.  The  deviation  from  the  simple  law  is  ascribed 
to  the  electrolytic  dissociation  of  the  salts,  and  the  modifications 
required  to  take  ionisatiou  into  account  are  considered. 

From  the  values  of  the  equilibrium  constant  at  25*^  and  40°,  the 
heat  of  the  reaction  is  calculated  by  van't  Hoff's  formula  ;  it  amounts 
to  5997  calories,  in  fair  agreement  with  the  value,  6400  calories, 
calculated  according  to  Hess's  law.  G.  S. 

Certain  Deductions  for  Quaternary  Systems.  Fuans  A.  H. 
SoHREiNEMAKKRs  {Zeitsch.  physikal.  Cfiem.,  1909,  66,  699 — 704). — A 
method  for  the  graphic  representation  of  quaternary  systems  is 
described,  and  illustrated  by  application  to  the  system : 

H20-CuS04,5H20-Li2SO^-(NHj2SCV  G.  S. 

Kinetics  of  the  Hydrolytic  Decomposition  of  Methyl 
Acetate  by  the  Catalytic  Action  of  Acetic  Acid.  Kozo  Ikawa 
{Mem.  Col.  Set.  Eng.  Kyoto,  1908,  i,  320— 324).— Ostwald  found  that 
the  "constants  "  for  the  hydrolytic  decomposition  of  methyl  acetate 
by  acetic  acid  diminished  somewhat  during  the  action,  a  result  which 
he  ascribed  to  vaporit^ation  of  the  ester  during  the  very  slow  reaction. 
The  author  has  carried  out  the  reaction  in  closed  vessels,  the  rate 
being  deduced  from  electrical  conductivity  measurements  made  at 
intervals  up  to  thirty-five  days  for  a  single  experiment,  and  obtains 
good  constants.  G.  S. 
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Kinetics  of  two  Simultaneous  Reactions  in  a  System.  Kozo 
Ikawa  {Mem.  Col.  Sci.  Eng.  Kyoto,  1908,  1,  375 — 385). — It  is  shown 
that  when  mixtures  of  methyl  and  ethyl  acetate,  and  of  ethyl  acetate 
and  butyrate,  undergo  hydrolysis  in  the  presence  of  hydrochloric  acid 
in  a  dilute  aqueous  solution,  the  reactions  exert  no  mutual  influence. 

G.  S. 

Catalysis  by  Moisture.  J.  Meynier  {Compt.  rend.,  1909,  148, 
1516 — 1517). — Langevin  demonstrated  that  the  atmosphere  contains 
ions  which  are  drops  of  liquid  water  of  the  order  1/100  of  a  micron  in 
diameter,  and  that  these  can  be  removed  by  filtration  through  cotton 
wool.  The  part  played  by  moisture  in  the  explosion  of  hydrogen  and 
oxygen,  the  oxidation  of  nitric  oxide,  etc.  (compare  Brereton  Baker, 
Trans.,  1902,  81,  400),  might  be  ascribed  to  these  ions.  The  author 
mixes  steady  streams  of  nitric  oxide  and  oxygen  in  equivalent 
proportions  by  means  of  a  Y-tube,  and  measures  their  speed  of 
combination  by  the  temperature  attained  at  a  fixed  point  further  along 
the  tube.  Neither  drying  the  gases  by  means  of  fused  potash  and 
phosphoric  oxide  nor  filtration  through  30  cm.  of  cotton  wool  have 
any  effect  on  the  rate  of  combination.  It  follows  that  gaseous  water 
alone  brings  about  the  action — the  speed  of  which,  however,  is  not  pro- 
portional to  the  amount  of  water,  but  attains  its  full  value  in  presence 
of  the  merest  trace.  R.  J.  C. 

Determination  of  Solubility  by  means  of  Pulfrich's  Refracto- 
meter.  II.  Yukichi  Osaka  {Mem.  Col.  Sci.  Eng.  Kyoto,  1908,  1, 
290 — 303). — The  results  of  further  solubility  determinations  by  the 
refractometer  method  already  described  (Abstr,,  1907,  ii,  934)  are 
given.  The  applicability  of  the  formula  ax  +  hx^  =  d-  d'  to  the 
observations  is  confirmed. 

The  solubility  of  certain  compounds  in  water  at  25°,  expressed  in 
grams  per  100  grams  of  water,  is  as  follows  :  mercuric  chloride,  7*42  ; 
sodium  chlorate,  101;  sucrose,  212;  disodium  hydrogen  phosphate 
(as  anhydrous  salt),  12'2  ;  borax  (as  anhydrous  salt),  3'33.  The 
following  results  are  expressed  in  grams  per  100  grams  of  solution: 
mercuric  chloride  in  99*2%  alcohol,  338  ;  coumarin  in  chloroform,  49*4  ; 
benzophenone  in  benzene,  78 '6  ;  mercuric  chloride  in  a  normal  aqueous 
solution  of  sodium  chloride,  25*08;  sodium  chloride  in  water,  26-5 
(36*0  in  100  grams  of  solvent) ;  potassium  sulphate  in  water,  10-72 
(12'0  in  100  grams  of  solvent).  The  agreement  of  the  observed  and 
calculated  values  of  x  for  mercuric  chloride  in  a  solution  of  sodium 
chloride  indicates  that  the  formula  holds  even  when  a  chemical 
reaction  occurs  in  solution.  A  method  is  described  by  which  the 
formula,  the  constants  of  which  have  been  determined  for  a  particular 
temperature,  may  be  used  for  observations  at  other  temperatures. 

G.  S. 

Relations  between  Density  and  Crystallographic  Constants 
in  Certain  Groups  of  Substances.  Luigi  Colomba  {Atti  li. 
Accad.  Sci.  Torino,  1909,  44,  399— 434).— If  the  molecule  M  of  any 
substance  is  composed  of  a  definite  number,  n,  of  groups  r,  r", . . .  r",  and 
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V  be  its  molecular  volume  and  v,  v", .  .  .  v"  the  molecular  volumes  of  the 
component  groups,  then,  if  there  is  no  modification  of  molecular 
volume  in  passing  from  the  components  to  the  molecule,  V=v'  + 
v"  +  ...  v"  =  2u".  If  V  is  less  or  greater  than  2w",  there  is  said  to  be 
positive  or  negative  deformation.  The  ratio  A  =  ^v"/V  is  termed  the 
index  of  deformation  of  volume. 

With  certain  groups  of  cubic  substances,  the  values  of  the  indices 
of  deformation  approximate  to  the  numbers  1  '60,  1  'OTS,  and  0"93.  Thus, 
foi-  the  series  CaS,  SrS,  HaS,  MgS,  LijS,  and  NiSe,  taking  v  to  be  the 
atomic  volume  of  the  sulphur  or  selenium  and  v"  that  of  the  metal,  and 
calculating  the  density  of  the  compound  on  the  assumption  that  the 
index  of  deformation  is  1*60,  numbers  are  obtained  in  good  agreement 
with  the  experimental  densities.  The  same  is  the  case  with  the  series 
galena,  argentite,  zinc  blende,  alabandite,  Cu._jS,  naumannite,  berze- 
lianite,  ZnSe,  and  MnSe,  in  which  the  index  of  deformation  is  equal 
to  1-075. 

A  group  in  which  the  deformation  is  negative  is  that  of  the  spinels, 
the  index  of  deformation  being  0'93.  With  these  substances  v  is 
taken  as  the  molecular  volume  of  the  sesquioxide,  Al^Oj,  etc.,  and  v"  as 
that  of  the  basic  oxide,  MgO,  etc.  Excepting  in  the  cases  of  jacobsite, 
which  always  contains  an  appreciable  proportion  of  magnesium,  and 
of  the  zinc  compounds,  ZnAl^O^  (gahnite),  ZnFe.^O^,  and  ZnCr.^O^,  with 
which  slight  discrepancies  occur,  the  calculated  and  observed  densities 
are  in  good  agreement. 

The  second  value  given  for  A,  1'075,  is  almost  exactly  two-thirds  of 
the  first,  rGr2,  whilst  the  third,  0*93,  is  the  reciprocal  of  the  second, 
1'075.  To  these  the  author  adds  a  fourth,  0'6l',  the  relations  between 
these  four  values  being  given  by  the  equations:  Jj  =  1*075; 
A.,  =  3AJ2  =  IQ\2;  Jg- 1/^1  =  0-930,  and  J^  =  2/3^1  =  0-620.  If  the 
cubic  system  is  taken  to  be  a  special  case  of  the  rhombohedral,  the 
value  of  the  angle  0001  :  1011  in  the  general  equation 

c  =  tan(0001:1011)V3/2  _ 
becomes  54°44',  and  the  value  of  c  becomes    ^3/2  or  1*2246.    Now, 
taking   cA-i    to    be  constant,   the  latter  will  have  the    value    1-316, 
which  will  also  be  the  value  of  Ajc,  c/A^,  and  l/cA^.     All  the  cases  in 
the  cubic  system  are  hence  referable  to  the  general  equation  : 

(7  =  const.  xf{R), 
in  which  G  is  made  equal  to  c,  and  the  values  found  for  the  indices 
of  deformation  are  substituted  ioT  J\R). 

These  principles  are  extended  to  other  groups  of  compounds 
crystallising  in  other  systems.  For  details  the  original  must^be 
consulted.  T.  H.  P 

New  Proof  of  the  Existence  of  Molecules.  >II.  The 
SvEDBERG  {Zeilsch.  physikal.  C/iem.,  1909,  66,  752— 758).— The 
measurements  described  in  tlie  previous  paper  (this  vol.,  ii,  277)  have 
now  been  extended  to  colloidal  solutions  of  ferric  hydroxide  and  of 
arsenious  sulphide,  and  the  results  confirm  the  conclusions  already 
given.     Some  further  experiments  with  colloidal  gold  are  described. 

G.  S 

VOL.  xcvi.  ii.  37 
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New  Atomic  Theory.  James  Moik  {/.  Chem.  Metal.  Min.  Soc. 
S.  Africa,  1909,  9,  334 — 341). — It  is  suggested  that  the  atoms  are  built 
up  of  different  arrangements  of  four  or  five  primary  materials,  and 
the  structural  formulae  are  so  selected  as  to  give  the  best  possible 
agreement  with  all  the  known  chemical  and  physical  properties  of  the 
atoms.  It  is  assumed  that  the  carbon  atom  is  made  up  of  four 
similar  sub-atoms  of  atomic  weight  3,  arranged  tetrahedrally,  and 
these  sub-atoms,  termed  zoikon  (symbol  z),  represent  one  of  the 
primary  materials.  The  second  sub-atom  is  hydrogen,  which  is 
assumed  to  possess  an  intrinsic,  repulsive  force,  and  the  third  is  a 
hypothetical  element  of  atomic  weight  2,  symbol  x,  univalent  like 
hydrogen,  yet  not  fully  saturating  another  element  when  joined  to  it. 
Helium  (at.  wt.  =  4*09)  and  neon  (at.  wt.  =  19"7)  complete  the  list  of 
primary  elements.  Further,  it  is  assumed  that  the  metals  contain 
hydrogen  as  the  cause  of  their  electro- positive  character,  and  that  the 
sub-atom  x  confers  an  electro-negative  character. 

It  is  shown  how  all  the  other  elements  can  be  built  up  from  these 
five  primary  materials,  and  many  of  the  formulae  are  illustrated 
graphically.  Nitrogen  is  z^x,  the  x  being  placed  differently  with 
reference  to  the  carbon  tetrahedron,  according  as  the  nitrogen  is 
bivalent  or  quinquevalent.  Oxygen  is  z^x^,  fluorine,  23*5.  and 
lithium,  m^xz.  The  theory  may  afford  satisfactory  explanations  of 
certain  isomeric  changes.  G.  S. 

Reform  of  Chemical  and  Physical  Calculations.  C.  J.  T. 
Hanssen  {Chem.  News,  1909,  99,  229). — The  author  states  that 
Hinrich's  discovery  of  the  atomic  weight  of  pantogen  has  enabled  him 
to  prove  that  the  atomic  weights  of  the  elements  are  exact  multiples 
of  the  atomic  weight  H=l,  and  that  the  proportion  H  =  l  :0=16  is 
absolutely  correct.  J.  V.  E. 

Mathematically  Harmonising  the  Elements.  F.  H.  Loring 
{Chem.  News,  1909,  99,  241—242.  Compare  this  vol.,  ii,  392).— The 
present  communication  deals  with  certain  interesting  chemical 
regularities  amongst  the  elements  when  classified  by  the  author's 
method.  Acidic  and  peroxide  regularities,  a  specific  heat  sequence, 
and  also  the  position  of  the  magnetic  elements  are  considered.  The 
theory  of  satellites  is  found  to  be  too  hypothetical  to  be  seriously 
entertained  without  the  support  of  experimental  evidence,  and  the 
figure  0'2684  previously  given  {loc.  cit.)  must  be  only  regarded  as 
roughly  approximate.  J.  V.  E. 

Chance  Identity  of  Numbers  with  Atomic  Weights  and 
Approximate  Agreement  with  Mendel6ej0f's  Series.  Pietro 
Palladino  {Chem.  Zentr.,  1909,  i,  970 — 971 ;  from  Giorn.  Farm. 
Chim.,  1909,  58).-^The  author  explains  the  existence  of  definite 
simple  forms  of  aggregations  of  material  particles  by  the 
assemblage  of  spheres.  Four  spheres  closely  packed  give  a 
tetrahedron,  the  addition  of  six  mote  gives  another  teti-ahedron, 
etc.,  leading  to  a  series  of  tetrahedra.  In  addition  to  this  simple 
form,  several  others  are  given,  namely,  octahedron,  regular  tetra- 
hedron    with     truncated     edges,     six-faced     double     pyramid     with 
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triangular  base,  the  pyramid  having  truncated  edges ;  from  com- 
binations of  these  fundamental  forms  all  others  may  be  derived.  The 
number  of  spheres  in  the  simplest  aggregation  is  called  the  absolute 
weight,  and  by  dividing  this  number  for  every  series  of  different  forms 
by  1/16  of  that  aggregation  which  corresponds  with  oxygen 
(0  :  16  =  3274625  =  M),  numbers  are  obtained  which  agree  with  the 
atomic  weights,  and  the  order  followed  is  approximatelv  thut  of 
Mendel^ff.  J.  V.  E. 

True  Atomic  Weights.  Stas'  Determinations.  Louis 
DuBUEUiL  {Bull.  Soc.  chim.,  190y,  [iv],  6,  604—610,  610—613. 
Compare  this  vol.,  ii,  475). — In  these  two  papers  the  method  of 
calculating  atomic  weights  already  outlined  (Abstr.,  1908,  ii,  936), 
based  on  that  of  Hinrich's  (Abstr.,  1907,  ii,  945),  is  applied  to  the 
data  obtained  by  Stas  in  ascertaining  the  ratio  between  (a)  potassium 
chloride  and  potassium  nitrate,  and  (6)  sodium  chloride  and  sodium 
nitrate.  The  tirst  paper  deals  with  the  first  of  these  ratios,  and  in  it 
the  following  corrected  atomic  weights  are  deduced :  potassium, 
38-9985  ;  chlorine,  35*4941  ;  oxygen,  16013,  and  nitrogen,  140043. 

The  second  paper  deals  with  the  second  ratio,  and  in  it  the  following 
corrected  atomic  weights  are  arrived  at :  sodium,  22*9965  ;  chlorine, 
35-4889  ;  oxygen,  160229  ;  nitrogen,  140076.  T.  A.  H. 

Permeability  of  Glass  for  Gas.  Alfred  Stock  and  Hans 
Hkynemann  (Ber,,  1909,  42,  1800 — 1801.  Compare  Zengelis,  this 
vol.,  ii,  134). — A  piece  of  silver  foil  was  placed  in  a  small  glass  flask, 
which  was  completely  evacuated  and  sealed.  It  was  placed  inside  a 
larger  vessel  containing  iodine,  which  was  likewise  closed.  After 
three  months  there  was  not  the  slightest  indication  of  any  iodine 
having  passed  through  the  glass.  This  is  contrary  to  the  observations 
of  Zengelis  (this  vol.,  ii,  134),  whose  results  are  explained  as  being 
due  to  his  having  sealed  his  vessels  with  paraffin.  £.  F.  A. 

A  Useful  Oil-bath.  Louis  \V.  Bosaht,  jun.  {J.  Amer.  Cliem.  Soc, 
1909,  31,  724). — A  mixture  of  10  parts  of  refined  cotton-seed  oil  and 
one  part  of  beeswax  makes  a  very  satisfactory  oil-bath.  It  emits 
very  little  fume  below  250°,  and  can  be  safely  used  almost  throughout 
the  range  of  the  ordinary  mercury  thermometer,  having  a  flash  point 
above  300°  when  heated  in  an  open  cup.  The  mixture  is  solid  at 
tho  ordinary  temperature  ;  it  melts  quickly,  and  can  be  used  almost 
immediately  after  heat  is  applied.  T.  S.  P. 

Extraction  Apparatus  for  Plant  Products.  Samuel  J.  M. 
AuLD  and  Samuel  S.  Pickles  {Chem.  News,  1909,  09,  242).— The 
apparatus  described  and  figured  consists  of  an  arrangement  of  two 
flasks  so  connected  that  the  boiling  saturated '  solution  is  syphoned 
into  a  second  flask  placed  at  a  lower  level,  from  which  it  is  simul- 
taneously distilled  back  again  into  the  first  flask.  The  extract  thus 
accumulates  in  the  lower  flask,  while  the  distilled  solvent  extracts 
still  further  the  substance  placed  in  the  first  flask.  With  this 
apparatus  large  quantities  of  material  can  be  readily  and  rapidly 
dealt  with.  J.  V.  E. 
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New  Condenser  for  Extraction  Apparatus.  Caklo  Fkaschina 
{Chem.  Zentr.,  1909,  i,  1633;  from  Giorn.  Farm.  Chim.,  1909,  58, 
111 — 112). — The  apparatus  described  (annexed  figure)  is 
arianged  for  use  with  a  Soxhlet  extraction  apparatus,  and 
is  so  constructed  that  when  the  extraction  is  complete, 
by  opening  tap  a  and  closing  tap  h,  the  solvent  may  be 
collected  in  reservoir  c.  J.  V.  E. 


[Lecture  Experiments.]  Quantitative  Volu- 
metric Gas  Analysis  and  Synthesis.  P.  Kischbieth 
{Chem.  Zentr.,  1909,  i,  1224;  from  Zeitsch.  phys.  chem. 
Unter.,  1909,  22,  19 — 29). — A  number  of  quantitative 
experiments  are  described  which  are  easily  and  rapidly 
carried  out  with  a  modified  form  of  Bunte's  gas  burette, 
namely,  the  synthesis  of  water,  analysis  of  atmospheric 
ail',  of  marsh  gas,  ethylene,  and  acetylene,  the  volu- 
metric analysis  of  nitric  oxide,  the  oxidation  of  nitric 
oxide  by  oxygen,  and  the  volumetric  analysis  of  nitrous 
oxide.  J.  V.  E. 


Lecture  Experiments.  [Oxides  of  Copper.] 
WiLLEM  P.  JoRissEN  and  H.  FiLiPPO,  jun.  {Chem. 
Weekblad,  1909,  6,  377— 380).— Two  lecture  experi- 
ments are  described.  One  illustrates  the  formation 
of  cuprous  oxide  when  copper  is  heated  in  a  limited 
supply  of  air ;  there  is,  in  the  paper,  a  sketch  of  the 
apparatus  employed.  The  other  demonstrates  the  partial  decomposi- 
tion of  cupric  oxide,  with  evolution  of  oxygen,  at  a  high  temperature. 

A.  J.  W. 


Inorganic    Chemistry. 


Apparatus  for  the  Purification  of  Gaseous  Hydrogen  by 
means  of  Liquid  Hydrogen.  H.  Kameulingh  Onnes  {Froc.  K. 
Akad.  Wetensch.  Amsterdam,  1909,  11,  883 — 886). — An  apparatus  for 
the  purification  of  hydrogen  by  liquefaction  and  subsequent  evapora- 
tion is  described.  When  impure  commercial  hydrogen  is  employed,  a 
preliminary  purification  is  effected  by  freezing  out  the  admixed  gases. 

H.  M.  D. 


The  Precipitation  of  Metals  from  Aqueous  Solutions  of  their 
Salts  by  Hydrogen  at  High  Temperatures  and  Pressures.  Wlad- 
iMiK  N.  Ipatieff  and  W.  Werchowsky  {Ber.,  1909,  42,  2078—2088). 
—  Experiments  on  the  reduction  of  dissolved  salts  to  the  metallic  state  by 
hydrogen  under  pressure  liave  given  negative  results  in  many  cases  (com- 
pare Nernst  and  Tammann,  Abstr.,  1892,  561).     By  employing  the 
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apparatus  used  for  organic  reductions  under  high  pressure  (Abstr., 
1908,  i,  330),  pressures  up  to  600  atm.  may  be  obtiined.  Under 
200  atm.,  silver  and  mercury  are  precipitated  oven  from  i\710  solution 
at  the  ordinary  temperature.  Copper  is  not  precipitated  even  under 
500  atm. 

At  60 — 70°  cupric  salts  deposit  cuprous  oxide  in  the  form  of 
carmine-red  crystals,  above  90'^  the  product  is  a  mixture  of  cuprous 
oxide  and  copper,  and  above  120^  it  consists  of  pure  copper  in  branched 
crystals.  A  pressure  of  100  atm.  is  sufficient,  but  precipitation  does 
not  occur  under  atmospheric  pressure. 

Nickel,  cobalt,  lead,  and  bismuth  are  similarly  precipitated  at  a  high 
temperature.  Nickel  is  completely  precipitated  at  200°  under 
180  atm. 

Iron  salts  have  been  examined  at  350°  under  230  atm.  Ferric 
acetate  then  deposits  the  whole  of  its  iron  as  anhydrous  red  ferric 
oxide,  .soluble  in  hydrochloric  acid.  At  400°  under  420  atm.  a  small 
quantity  of  metallic  iron  was  also  found,  but  each  experiment  only 
lasted  a  few  minutes,  owing  to  the  bursting  of  the  steel  tubes. 

If  Nernst's  hypothesis  is  accepted,  the  electrolytic  solution  tension 
must  be  regarded  as  a  variable,  depending  on  the  pressure,  tempera- 
ture, and  ionic  concentration.  It  is  suggested  that  hydrolysis  first 
takes  place,  the  metallic  hydroxide  being  then  reduced  to  metal  by  the 
hydrogen.  Against  this,  however,  is  the  fact  that  the  addition  of 
sulphuric  acid  to  copper  sulphate,  although  reducing  the  hydrolysis, 
does  not  hinder  precipitation.  Preliminary  experiments  also  indicate 
that  oxides  or  hydroxides  under  a  layer  of  water  are  only  reduced 
with  difficulty  by  hydrogen.  C.  H.  D. 

Composition  of  Atmospheric  Air.  Georges  Claude  (Compt. 
rend.,  1909,  148,  1454 — 1456). — The  continiious  apparatus  described 
previously  for  separating  nitrogen  and  oxygen  from  air  (Abstr.,  1906, 
ii,  16)  and  obtaining  a  residue  of  the  rare  gnses  has  been  subjected 
to  a  prolonged  test,  which  shows  that  the  separation  of  neon,  helium, 
and  hydrogen  is  of  a  sufficiently  quantitative  nature  to  lead  to  an 
estimate  of  these  gases  in  air.  The  mixture  of  gases  obtained  was 
passed  over  magnesium  to  remove  traces  of  nitrogen,  and  then  over 
cupric  oxide  to  remove  hydrogen,  which  was  weighed  as  water.  The 
residual  mixture  of  neon  and  helium  had  an  extremely  constant  density, 
0*53  to  0"57  (air  =  1),  corresponding  with  a  ratio  of  neon  to  helium 
of  412  :  143.  The  proportion  of  the  gases  obtained  from  air  was  also 
fairly  constant,  360  cubic  metres  of  air  yielding  7"25  litres.  The  pro- 
portion of  hydrogen  in  air  was  found  to  vary  considerably,  the  purest 
air  obtainable  containing  less  than  one  part  in  a  million.  The  varia- 
tion was  found  to  be  largely  due  to  a  leaky  gas  producer  in  the  same 
building  as  the  air  compressor.  With  a  view  to  showing  the  delicacy 
of  the  apparatus  and  method,  one  millionth  of  its  volume  of  hydrogen 
was  added  to  180  cubic  metres  of  air,  and  the  mixture  passed  through 
the  machine.  About  half  the  hydrogen  wjxs  recovered  as  water  (69 
milligrams)  in  thirty  minutes. 

One  million  volumes  of  air  contain  15  volumes  of  neon,  5  volumes  of 
helium,  and  less  than  1  volume  of  hydrogen.  R.  J.  C. 
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Method  for  the  Preparation  of  Colloidal  Sulphur.  Alfred 
HiMMELBAUER  (Zeitsch.  Cliem.  Ind.  Kolloide,  1909,  4,  307—308). — If 
pieces  of  gelatin  or  agar-agar  are  placed  in  a  solution  of  ammonium 
polysulphide,  they  begin  to  opalesce  at  the  end  of  a  few  hours,  and 
finally  become  white  and  non-transparent.  A  similar  effect  is  obtained 
with  a  solution  of  hydrogen  sulphide.  In  the  separation  of  the 
colloidal  sulphur  from  the  aqueous  solutions,  the  gelatin  and  agar-agar 
appear  to  act  as  catalysts  and  accelerate  the  process.  H.  M.  D. 

Action  of  Pyrosulphuryl  Chloride,  S2O5CI2,  on  Sulphur, 
Selenium,  and  Tellurium.  Wilhelm  Prandtl  and  Paul  Borinski 
{Zeitsch.  anorg.  Chem.,  1909,  62,  237 — 249.  Compare  this  vol.,  ii, 
310). — Pyrosulphuryl  chloride  is  without  action  on  sulphur  in  the  cold; 
on  warming,  sulphur  chloride  distils.  The  oxy tetrachloride,  S0O3CI4, 
if  formed,  decomposes  at  once. 

When  selenium  is  heated  with  excess  of  pyrosulphuryl  chloride  at 
120 — 140°  until  dissolved,  and  the  excess  of  solvent  driven  off  under 
reduced  pressure,  white  crystals  of  sulphur  selenium  oxytetrachloride, 
SOgSeCl^,  m.  p.  165°,  b.  p.  185°,  are  obtained.  Constitutional  formulae 
have  been  assigned  to  this  compound  by  Rose  {Ann.  Phys.  Ghent.,  1838, 
[i],  44,  315)  and  Clausnizer  (Abstr.,  1879,  201),  but  the  authors  regard 
it  as  an  additive  compound  analogous  to  such  double  halides  as 
SeCl4,PCl5.  In  confirmation  of  this,  it  is  found  that  selenium  tetra- 
chloride reacts  with  an  excess  of  sulphur  trioxide  to  form  the  compound, 
2SeCl4,3S03,  white  crystals,  m.  p.  145°.  When  heated  above  its  melting 
point,  this  substance  loses  sulphur  trioxide  and  yields  the  compound 
SeCl^jSOg,  identical  with  that  described  above.  Ammonia  forms 
selenium  nitride,  SeN. 

Selenium  tetrabromide  and  sulphur  trioxide  yield  bright  yellow 
needles  of  a  compound,  SeBr4,2S03,  which  sinters  without  melting,  and 
at  170°  forms  the  yellow  compound,  SeOBrg.SOg. 

Tellurium  and  pyrosulphuryl  chloride  form  the  compound,  TeCl^.SOg, 
which  crystallises  in  glistening  cubes,  or,  if  allowed  to  separate  slowly, 
in  crystals  up  to  1  cm.  in  length,  which  change  into  a  second  modifica- 
tion. It  melts  at  180°  without  decomposition.  Dry  ammonia  forms 
a  complex  product  containing  tellurium  nitride. 

Tellurium  tetrachloride  and  sulphur  trioxide  form  white  crystals  of 
a  compound,  TeCl4,2SOg,  m.  p.  85°,  which  decompose  at  120°,  yielding 
the  compound  described  above. 

Tellurium  tetrabromide  and  sulphur  trioxide  form  a  yellowish-brown, 
crystalline  compound,  TeOBr2,2S03. 

Sulphuryl  chloride  is  without  action  on  selenium  or  tellurium  in  the 
cold ;  the  tetrachlorides  are  formed  on  heating  ;  chlorosul phonic  acid 
forms  coloured,  unstable  solutions  containing  the  compounds  SeSOg 
and  TeSOg.  C.  H.  D. 

Caro's  Acid.  Richard  Willstatter  and  Emil  Hauenstein  {Ber., 
1909,  42,  1839— 1850).— The  methods  hitherto  adopted  have  been 
insufficient  to  decide  between  the  two  formulje  for  Caro's  acid,  1128^)5 
(Baeyer  and  Villiger,  Abstr.,  1901,  ii,  380)  and   HgSgOg  (Armstrong 


INORGANIC   CHEMISTRY.  567 

and  Lovvry,  Abstr.,  1902,  ii,  558).  The  analysis  of  salts  is  inconclusive, 
since  a  salt,  MHSO^,  is  indistinguishable  from  MjSjOgiH^O. 

The  ncyl  derivatives,  however,  are  monobasic  acids,  and  behave  as 
mixed  peroxides  of  persulphuric  acid  and  acyl  peroxides,  confirming  the 
formula  HjSO-  for  Caro's  acid.  The  benzoyl  derivative  is  thus  decom- 
posed by  alkalis  into  Caro's  salt  and  benzoate  :  COPh'O'O'SOjH  + 
H20  =  OH'0'S03EI  + Ph'COjH,  and  by  acids  into  sulphuric  acid  and 
benzoyl  hydrogen  peroxide:  C0Ph-0-0-S03H  +  HjO  -  H-0-O-COPh  + 
H^SO,. 

Caro's  reagent  is  better  prepared  from  Fodium  or  ammonium  per- 
sulphate than  from  the  less  soluble  potassium  salt ;  it  crystallises  in 
hard  prisms. 

In  the  analysis  of  Caro's  reagent,  the  three  estimations,  of  hydrogen 
peroxide,  sulphonyl  hydrogen  peroxide,  and  persulphuric  acid,  may  be 
carried  out  with  one  solution.  Twenty-five  c.c.  of  a  solution  containing 
40  grams  of  Mohr's  salt  and  150  c.c.  of  sulphuric  acid  per  litre, 
standai'dised  with  permanganate,  are  diluted  with  300  c.c.  of  water  and 
cooled  to  0°.  The  Caro's  solution  is  diluted  ten  times,  and  10 — 20  c.c. 
added  to  the  mixture  of  titrating  solution  and  ice.  After  stirring,  the 
solution  is  at  once  titrated  with  permanganate.  This  gives  the  Caro's 
acid  ;  reduction  of  the  warm  solution  gives  the  Caro's  acid  +  per- 
sulphuric acid. 

Caro's  reagent  decomposes  rapidly  when  alkali  carbonate  or  a  small 
quantity  of  alkali  hydroxide  is  added.  It  is  much  more  stable  in 
presence  of  a  large  excess  of  alkali  hydroxide. 

Caro's  acid  may  be  prepared  from  hydrogen  peroxide.  On  adding 
ammonium  sulphate-hydrogen  peroxide  (Abstr.,  1903,  ii,  537)  to  con- 
centrated sulphuric  acid  at  -  10°,  and  adding  ice  after  all  has  become 
liquid,  the  product  is  found  to  consist  of  Caro's  acid  with  a  little  per- 
sulphuric acid. 

Benzoyl  chloride  reacts  with  neutral  Caro's  reagent  at  0°,  and 
crystals  of  the  sparingly  soluble  potassium  benzoylperoxysulphonate, 
CgH5'CO*0'0'S03K,H20,  separate.  The  salt  Is  neutral,  and  may  be 
recrystallised  from  water  below  50°.  The  water  of  crystallisation  is 
lost  in  a  vacuum  over  sulphuric  acid.  The  salt  may  also  be  obtained 
anhydrous  by  crystallisation  from  alcohol.  The  active  oxygen  is 
estimated  by  titration  with  iodine. 

The  anhydrous  salt  explodes  on  rubbing,  and  the  hydrated  on  contact 
with  sulphuric  acid  or  on  warming  to  70 — 80°.  Ferrous  sulphate  gives 
a  violet  coloration  even  in  iV/2000  solution  ;  ferric  chloride  gives  the 
same  coloration  on  heating.  The  acid  is  stable  in  acid  solution,  but 
is  hydrolysed  by  alkalis  to  Caro's  salt  and  benzoate.  The  hydrolysis 
to  sulphuric  acid  and  benzoyl  hydrogen  peroxide  is  accomplished  by 
the  action  of  ethereal  sulphuric  acid. 

A  dilute  solution  of  Caro's  acid  reacts  with  benzenesulphonyl  chloride 
at  8 — 12°,  but  not  at  lower  temperatures,  to  form  potassium  benzene- 
svlphonylperoxysulphonate,  C.-H^-SOg-O-O'SOgK,  which  crystallises  from 
water  below  40°  in  glistening  prisms,  and  explodes  on  rubbing  or 
warming. 

In  order  to  show  that  derivatives  of  hydrogen  peroxide  arise  from 

TT.rj.TT 

H'O'O'H,  and  not  from        • .     '  ethyl  peroxide  and  benzoyl  peroxide 
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have  been  reduced  with  platinum  and  hydrogen  in  the  cold.  Ethyl 
alcohol  was  obtained  in  the  first,  and  benzoic  acid  in  the  second,  case. 
Benzoyl  peroxide  must  thus  have  the  formula  (I),  as  (II)  would  give 

nse  to  benzoic  anhydride:  (I.)  c^H^.cQ-i'  ^"•)  CeH:.CO>^-^- 

C.  H.  D. 

Molecular  Weight  of  Selenium.  F.  Olivari  {Atli  E.  Accad. 
Lincei,  1909,  [v],  18,  i,:,465 — 468), — A  reply  to  Paterno's  criticism  (this 
vol.,  ii,  118)  of  the  author's  work  on  this  subject  (this  vol.,  ii,  39). 

T.  H.  P. 

Selenium  and  Iodine.  Giovanni  Pellini  {Atti.  R.  Accad.  Lincei, 
1909,  [v],  18,  i,  463— 465).— A  reply  to  the  criticisms  of  Patern5 
(this  vol.,  ii,  118)  on  the  work  of  Pellini  and  Pedrina  (Abstr.,  1908,  ii, 
833).  T.  H.  P. 

Nitrosyl  Perchlorate,  the  Anhydride  of  Nitrous  and  Per- 
chloric Acids.  Karl  A.  Hofmann  and  (Graf)  Armin  Zedtwitz  {Ber., 
1909,  42,  2031 — 2034). — When  mixed  oxides  of  nitrogen,  prepared  from 
sodium  nitrite  and  68%  nitr-ic  acid,  are  passed  into  concentrated  per- 
chloric acid  (a  mixture  of  dihydrate  and  monohydrate),  colourless,  doubly 
refracting  leaflets  separate  ;  when  these  are  drained  and  dried  over 
phosphoric  oxide  in  an  atmosphere  of  nitrogen  oxides,  and  finally  in  a 
vacuum,  a  20 — 30%  yield  of  nitrosTjl  perchlorate,  NO'O'ClOgiHgO,  is 
obtained.  By  evaporating  the  mother  liquor  at  140°,  and  again  passing 
nitrogen  oxides,  a  further  yield  is  obtained.  For  analysis,  the  nitrogen 
is  estimated  in  the  nitrometer,  the  substance  being  soluble  in  con- 
centrated sulphuric  acid  without  evolution  of  gas.  The  perchloric 
acid  is  estimated  by  saturating  with  alkali,  igniting,  and  estimating 
the  chloride,  the  hydrogen  by  passing  the  vapour  over  lead  peroxide 
and  a  copper  spiral,  and  the  nitrous  acid  by  titration  with 
permanganate. 

Nitrosyl  perchlorate  only  absorbs  moisture  from  the  air  very  slowly. 
A  little  water  decomposes  it,  forming  a  green  solution.  Methyl 
alcohol  forms  methyl  nitrite,  and  ethyl  alcohol,  acetone,  or  ether  ignite 
with  explosion.  Violent  explosions  occur  with  primary  aromatic 
amines,  probably  owing  to  the  formation  of  diazonium  perchlorates. 
Phenols  give  the  colorations  of  the  Liebermann  reaction.       C.  H.  D. 

Revision  of  the  Atomic  Weight  of  Phosphorus  ;  Density  of 
Hydrogen  Phosphide.  G.  Ter  Gazabian  {Compt.  rend.,  1909,  148, 
1397 — 1399). — Hydrogen  phosphide  was  prepared  by  the  action  of  water 
on  calcium  phosphide,  and  was  purified  by  repeated  liquefaction  and 
fractional  distillation.  The  density  was  determined  by  direct  weighing, 
and  was  found  to  be  1-1829  compared  with  air.  One  litre  of  the  gas 
under  normal  conditions  weighs  1'5293  grams.  After  correcting  for 
deviations  from  the  gas  laws,  the  molecular  weight  of  hydrogen  phos- 
phide is  found  to  be  33*930,  which  is  accurate  to  one  part  in  3000,  and 
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hence  the  atomic  weight  of  phosphorus  is  30*906,  or  in  round  numbers, 
30-91.  T.  S.  P. 

The  Compounds  of  Sulphur  and  Phosphorus.  IV.  The 
Existence  of  Phosphorus  Bisulphide,  P3S,..  Alfred  Stock  [with 
H.  VON  Bkzold,  B.  HKRS90VIC1,  and  M.  Rudolph]  {Ber.,  1909,  42, 
2062 — ^2075). — The  literature  of  the  phosphorus  sulphides  is  reviewed. 
Mixtures  of  the  two  phosphorus  sulphides,  P4S,  and  PjSj,  in  different 
proportions  have  been  examined  in  sealed,  exhausted  glass  tubes. 
Three  temperatures  have  been  determined  for  each  mixture,  that  at 
which  the  substance  becomes  moist,  that  at  which  sintering  takes  place, 
and  the  melting  point.  The  melting-point  curve  has  only  a  single 
maximum  at  310°,  corresponding  with  the  formula  P4S7,  and  eutectic 
points  at  47-5%  S  and  127°  and  69^^  S  and  248°  respectively.  The 
sintering-point  curve  (this  vol.,  ii,  543)  also  clearly  indicates  the  com- 
pound P4S-,  and  there  is  no  indication  of  PgS^. 

The  same  results  are  obtained  whether  mixtures  of  the  sulphides 
or  mixtures  of  sulphur  and  phosphorus  are  used  for  the  experi- 
ments, provided  that  the  mixtures  are  heated  to  300°  in  an  atmos- 
phere of  carbon  dioxide  to  ensure  combination.  Giran's  results  (Abstr., 
1906,  ii,  226)  are  explained  by  imperfect  equilibrium,  his  mixtures 
only  having  been  heated  to  200". 

The  sulphide  P^S^  may  be  purified  by  repeated  recrystallisation  from 
cai'bon  disulphide,  or  by  careful  fractional  distillation.  It  is  also 
obtained  when  a  solution  of  P4SJ  and  P2S5  in  carbon  disulphide  is 
heated  above  100°. 

There  is  no  evidence  of  the  existence  of  a  phosphorus  disulphide, 
PS2  or  PgSj,.  All  the  substances  previously  described  as  such  are 
mixtures  of  P4S3  and  P.S,..  C.  H.  D. 

Compounds  of  Boron  with  Certain  Metals.  Armand  Binet  du 
Jassonneix  {Ann.  Chim.  Fhys.,  1909,  [viii],  17,  145— 216).— A 
resumd  of  work  already  published  (compare  Abstr.,  1907,  ii,  30,  95, 
691,  692,  779).  G.  S. 

The  Coking  Test.  O.  Binder  {Zeitsch.  anal.  Gliam.,  1909,  48, 
372 — 375). — The  well-known  method  of  estimating  the  amount  of 
coke  yielded  by  heating  a  known  weight  of  coal  iu  a  covered  platinum 
crucible  until  no  more  gases  are  evolved  has  been  applied  by  the 
author  to  some  other  substances  having  the  same  elementary  com- 
position (gum,  starch,  cellulose,  and  dextrin),  and,  no  doubt,  owing  to 
a  different  structure,  the  amount  of  coke  yielded  is  very  different. 
Gum  gave  17-73%  (ash-free)  of  coke;  starch,  9-9<^ ;  ceJlulose, 
6'71%  (according  to  Muck),  whilst  dextrin  gave  only  4-40%.  The 
coke  from  gum  is  very  solid,  that  of  starch  loose  and  covered  with 
soot,  and  that  of  dextrin  very  porous,  hollow,  and  lustrous. 

Sucrose  yielded  7-79%;  lactose,  5-71%,  and  catechol,  36-55%,  of 
coke.  Sucrose-coke  is  lustrous,  highly  fused,  and  hollow,  that  of 
lactose,  also  fused  and  brown,  with  a  tinge  of  blue.  The  coke  from 
catechol  is  very  similar  to  that  yielded  by  soft  coals. 

A  number  of  illustrations  are  given,  showing  the  characteristic 
appearance  of  the  various  cokes.  L.  dk  K. 
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Constitution  of  Wood  Charcoal.     Ossian  Aschan  (Chem.  Zeit , 

1909,  33,  561). — The  annexed  representation  of  the  molecule  of  wood 

______  charcoal  as  two  concentric  benzene  nuclei  (Dewar, 

y\ >/\         Chem.  News,  1908,  97,  16)  does  not  harmonise  with 

y     /     \     \     the  tension  theory,  for  whilst  wood  charcoal   is  an 

"^ y^    "^     exceedingly  stable  substance,  the  strain  in  such  a 

molecule  must  be  greater  even  than  that  in  a  mole- 
cule of  an  explosive  substance,  such  as  acetylene. 
The  representation  of  the  molecule  of  wood  charcoal  must,  according 
to  the  author's  views,  explain  its  great  stability,  its  intense  colour, 
the  formation  of  mellitic  acid  by  oxidation,  and  the  presence  of  a 
small  quantity  of  hydrogen,  oxygen,  and  possibly  nitrogen.  These 
two  (or  three)  elements  are  probably  essential  constituents  of  wood 
charcoal,  which  may  be  possibly  a  highly  carbonaceous  organic 
substance.  The  analysis  of  wood  charcoal  prepared  above  1500°  gives 
numbers  almost  identical  with  those  required  by  the  formula 
(Cj3QHjQ)a;  or  (CjggH^QO)^;.  The  author  suggests 
that  an  unstrained  arrangement  of  benzene 
nuclei,  such  as  that  figured,  satisfies  these  re- 
quirements.    The  colour  may  be  attributed  to 

I! 


\/\^\/\/ 


the  group  '  |        |_,  and  the  addition  of  hydro- 


-./ 


^     Y     Y        1  g6ii  ^i^d  oxygen  may  take  place  at  the  outer- 

"         '         '  most    carbon    atoms ;    moreover,  the    web-like 

structure  may  account  for  the  great  absorptive  power  of  charcoal,  whilst 
its  property  of  retaining  dyes  and  other  coloured  substances  may  be 
due  to  the  formation  of  loose  additive  compounds  with  the  serried 
benzene  nuclei.  Bone  charcoal  contains  about  1%  of  nitrogen,  and 
Stoll6  has  observed  that  the  proportion  of  carbon  to  nitrogen  is  about 
10  :  1.  This  fact  is  brought  into  agreement  with  the  preceding  repre- 
sentation by  assuming  that  one  or  more  of  the  bounding  CH  groups  is 
replaced  by  N.  C.  S. 

Liberation  of  Helium  from  Radioactive  Minerals  by 
Grinding.  J.  A.  Gray  {Proc.  Roy.  Soc,  1909,  82,  A,  301—306).— 
The  author  has  determined  the  amount  of  helium  which  is  liberated 
when  thorianite  is  reduced  by  grinding  to  a  more  or  less  finely 
divided  state.  After  grinding  in  an  agate  mortar,  the  mineral  was 
shaken  up  with  water,  and,  after  the  particles  had  been  allowed  to 
settle  out  for  a  definite  time,  the  upper  part  of  the  water  was 
syphoned  off.  The  mineral  suspended  in  this  was  left  to  settle  out, 
and  a  weighed  portion  of  the  dry  substance  was  then  heated  with 
nitric  acid  in  an  exhausted  tube,  the  helium  being  afterwards  pumped 
off  and  its  volume  determined.  From  a  microscopic  examination  of 
the  different  samples  of  mineral,  an  estimate  of  the  size  of  the  particles 
was  obtained. 

In  general,  the  amount  of  helium  liberated  increases  with  the 
fineness  of  the  particles.  When  the  diameter  of  the  particles  exceeds 
10/Li,  very  little  helium  is  liberated.     On  the  other  hand,  a  temporary 
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limit  to  the  amount  of  helium  liberated  is  reached  when  the  mineral  i« 
reduced  to  particles  of  a  diameter  of  about  3/x.  This  limit  corresponds 
with  the  liberation  of  about  28%  of  the  contained  helium.  The 
conclusion  is  drawn  that  part  at  least  of  the  helium  in  thorianite  is 
retained  in  a  structuro  which  is  very  large  compared  with  the 
molecular  structure.  H.  M.  D. 

Molecular  and  Some  Other  Constants  of  the  Inactive 
Gases.  Georgk  Rudohf  {Phil.  Mag.,  1909,  [vi],  17,  795—813*).— 
The  velocities,  mean  free  paths,  and  diameters  of  the  molecules  of  the 
inert  gases  have  been  calculated.  The  molecular  velocities  calculated 
from  the  mean  kinetic  energy  are  respectively:  helium  13'11,  neon 
5*845,  argon  4*13,  krypton  2*86,  and  xenon  2*28  x  10*  cm.  per 
second.  The  mean  free  paths  are  for  helium,  2*85,  and  for  argon, 
1-006  X  10-»  cm. 

The  calculation  of  the  molecular  diameters  was  made  by  three 
different  methods,  involving  respectively  the  mean  free  path,  the 
number  of  molecules  in  unit  volume  of  gas,  and  the  viscosity  coefficient. 
In  the  case  of  the  first  two  methods,  the  required  value  of  the  volume 
occupied  by  the  molecules  themselves  in  unit  gas  volume  was  obtained 
in  four  different  ways  :  (a)  from  the  density  of  the  liquid  (as  an  upper 
limit),  (h)  from  the  coefficient  b  of  van  der  Waals*  equation,  (c)  from 
the  dielectric  constant,  and  (d)  from  the  refraction.  The  separate 
values  thus  obtained  for  the  molecular  diameters  vary  very  considerably, 
and  indicate  that  even  in  the  case  of  the  simple  monatomic  gases,  the 
kinetic  theory  is  far  from  satisfactory.  In  the  case  of  helium,  for 
example,  the  numbers  vary  from  0'426  to  28*5  x  10"*  cm. 

The  number  of  molecules  contained  in  unit  volume  of  helium  and 
argon  has  also  been  calculated  in  different  ways,  and  in  this  case,  also, 
the  numbers  show  considerable  discrepancy. 

By  making  use  of  the  formula  of  Lorentz  and  Lorenz,  the  following 
values  were  obtained  for  the  refractive  index  of  the  inactive  elements 
in  the  form  of  liquid:  helium  r03,  argon  1*23,  krypton  1*26,  and 
xenon  1*46.  These  numbers  are  for  infinitely  long  waves.  In  the 
absence  of  a  value  for  the  density  of  liquid  neon,  its  refractive  index 
could  not  be  calculated,  but  it  is  shown  that  this  density  is  probably  1  •24. 

Attention  is  directed  to  an  error  in  the  estimation  of  the  molecular 
mean  free  paths  and  diameters  of  certain  gases  by  Lord  Kelvin 
(Abstr.,  1902,  ii,  649).  H.  M.  D. 

The  Occurrence  of  Ammonia  and  Nitrate  in  Deposits  of 
Potash  Salts.  Wilhelm  Biltz  and  E.  Marcus  (Zeitsch.  anorg. 
C/iem.,  1909,  62,  183 — 202). — Small  quantities  of  ammonium  salts 
have  been  previously  detected  in  salt  deposits,  but  nitrates  and  nitrites 
have  not  been  observed. 

Systematic  profiles  have  been  taken  through  the  Stassfurt  and  the 
Yienenburg  deposits.  The  ammonia  was  estimated  colorimetrically 
with  Nessler's  solution,  special  precautions  having  to  be  taken  on 
account  of  its  small  quantity.  Potassium  was  estimated  as  perchlorate, 
and  chlorine  by  titration. 

*  and  .47171.  Physik.,  1909,  [iv],  29,  751—779. 
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The  Stassfurt  results  show  that  the  quantity  of  ammonia  follows 
that  of  the  carnallito,  being  practically  zero  in  the  rock-salt  and 
anhydrite  regions.  It  is  independent  of  the  total  potassium.  The 
distribution  of  bromine  in  the  deposits  is  very  similar  (Boeke,  Abstr., 
1908,  ii,  505),  and  it  is  probable  that  the  two  substances  are  present 
entirely  as  ammonium  carnallite  and  bromo-carnallite  respectively. 
The  Vienenburg  deposits  give  similar  results.  The  younger  carnallites 
are  legs  rich  in  ammonia  than  the  older.  A  sea-water  obtained  from 
these  salts  would  contain  0-056  mg.  NHg  per  litre,  whilst  a  modern 
sea-water  contains  0*2  mg.  These  figures  confirm  Erdmann's  view 
Zeitsch,  angew.  Chem.,  1908,  21,  1685),  that  these  salt  deposits  were  not 
formed  by  the  direct  evaporation  of  sea-water. 

Nitrites  were  not  detected  in  any  of  the  deposits.  Nitrates  were 
only  found  in  the  salt  clays,  which  are  also  the  only  strata  of  the 
series  in  which  organic  remains  are  found.  C.  H.  D. 

Formation  of  Potassium  Nitrate  from  Sodium  Nitrate 
and  Potassium  Carbonate  from  the  Standpoint  of  the  Phase 
Rule.  Robert  Kremann  and  A.  Zitek  [Monatsh.,  1909,  30, 
311 — 340). — The  system  represented  by  the  equation  2NaN03-f 
KgCO,  ZZ  NagCO,  +  2KNO3  ^^^  ^QQ^  investigated,  solubility  deter- 
minations having  been  made  at  10°  and  24*2°.  Complete  diagrams 
are  given. 

The  mutual  solubilities  of  the  four  salt  pairs  were  determined  with 
the  following  results  :  (1)  Sodium  nitrate  and  potassium  nitrate  do 
not  form  a  double  salt,  although  the  solubility  of  each  is  increased 
by  the  addition  of  the  other.  (2)  Sodium  carbonate  and  potassium 
carbonate  form  the  double  salt,  Na2C03,K2C03,6H20.  (3)  At  24-2° 
the  addition  of  sodium  uitrate  to  solutions  saturated  with  respect  to 
sodium  carbonate  changes  the  solid  phase  from  Na2CO3,10H2O  to 
NagCOgjTHgO  at  a  definite  concentration.  At  10°  the  solid  phase 
under  such  conditions  is  always  Na2CO3,10H2O,  there  being  no  transi- 
tion point.  (4)  With  the  exception  of  the  case  just  mentioned  the 
relations  at  10°  are  similar  to  those  at  24*2°. 

The  solubility  relations  of  the  single  salts  showed  that  the  systems 
containing  three  solid  phases  were  the  following  :  potassium  nitrate- 
sodium  carbonate-sodium  nitrate ;  potassium  nitrate-sodium 
carbonate-double  salt ;  potassium  nitrate-double  salt-potassium 
carbonate.  The  compositions  of  the  solutions  corresponding  with 
these  three  systems  were  determined,  and  the  results  present  the 
following  points  of  interest:  (1)  In  solutions  saturated  with  respect 
to  sodium  carbonate  and  potassium  nitrate,  which  also  contain 
sodium  nitrate,  the  carbonate  is  present  as  NagCOg.HgO  in  the  solid 
phase  at  ■24-2°;  at  10°  it  is  Na2CO8,10H2O.  (2)  When  potassium 
nitrate  is  added  to  the  solution  saturated  with  respect  to  sodium 
carbonate  and  double  salt,  the  latter  is  almost  completely  precipitated. 

In  the  last  part  of  the  paper  the  results  obtained  are  applied  to 
show  how  potassium  nitrate  and  sodium  carbonate  can  be  technically 
prepared  from  .sodium  nitrate  and  potassium  carbonate.  Experiments 
on  a  small  scale  gave  very  satisfactory  results.  T.  S.  P. 
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Bxietence  of  Isomeric  Double  Sulphites  of  Potassium  and 
Sodium.  Alkxandkr  E.  Akhusdff  {J.  Ru^s.  Phys.  Cheiii.  Soc,  1909, 
41,  447 — 451). — Tho  double  sulphites  obtained  by  neutralising  (1) 
potassium  hydrogen  sulphite  by  means  of  sodium  carbonate,  and  (2) 
.sodium  hydrogen  sulphite  by  means  of  potassium  carbonate,  give  with 
methyl  iodide  at  the  ordinary  temperature  the  same  compound, 

Me-SOgK, 
the  methyl  group  replacing  the  sodium  atom  in  each  case.     If,  there- 
fore, two  isomeric  double  sulphites  having  the  constitutions 

0^c.^--OK  .  O^^y^ONa 

0^^<Na  ''''^  O^^^K 

are  capable  of  existing,  the  form  in  which  the  potas.«ium  atom  is 
united  with  sulphur  is  unstable,  and  changes  readily  into  the 
other   isomeride   (compare   Godby,    Proc.,   1907,  23,  241). 

T.  H.  P. 


Solubility  of  Disodium  Hydrogen  Phosphate  in  Water. 
TsuTOMU  SiiiOMi  {Mem.  Col.  Set.  Eng.  Kyoto,  1908,  i.  406 — 413). — The 
solubility  of  disodium  hydrogen  phosphate  in  water  has  been 
determined  by  a  direct  method  at  a  number  of  temperatures  between 
0^  and  100*^.  Some  of  tho  results,  in  grams  of  anhydrous  salt  in 
100  grams  of  water,  are  as  follows:  355  at  1026°;  12-02  at 
251.^)'^;  54-88  at  4029°;  83-00  at  6023^  ;  10215  at  9977°.  There 
are  three  breaks  in  the  curve,  at  36-45°.  48°,  and  95-2°.  The  first 
corresponds  with  the  transition  from  dodecahydrate  to  heptahydrate, 
and  the  second  and  third  probably  represent  the  transitions  from 
heptahydrate  to  diliydrate  and  dihydrate  to  anhydrous  salt  respec- 
tively.   The  investigation  of  the  latter  points  is,  however,  not  complete. 

G.  S. 


Sub-oxides  of  Caesium.  Etiennb  Rengade  (Comp^  reitd.,  1909, 
148,  1199 — 1202). — When  an  alkali  metal  is  burned  in  an  insufficient 
supply  of  air  (or  oxygen),  it  is  difficult  to  tell  by  ordinary  metliods 
whether  the  substance  produced  is  a  definite  sub-oxide  or  a  mixture 
of  metal  and  protoxide.  The  author  has  made  use  of  the  fact  that 
the  protoxides  of  the  alkali  metals  dissolve  in  the  metals  themselves, 
and  in  the  case  of  cajsium  the  fusion  curves  of  the  system  csesium- 
ca3sium  monoxide  have  been  studied.  The  curves  show  the  existence 
of  four  oxides  other  than  the  protoxide,  namely :  Cs^O,  Cs^O, 
CsyOg,  and  CsgO.  Only  Cs^O  gives  a  maximum  in  the  curve,  the 
other  three  oxides  ti-ausforming  one  into  the  other,  and  finally  into 
Cs^O  as  the  percentage  of  oxygen  increases.  Besides  the  stable 
eutectics  consisting  of  Ct-CsyO  and  Cs^O-Cs^O,  there  is  a  meta- 
stable  eutectic  consisting  of  CS7O-CS7O.2.  Pure  crystals  of  the 
oxide  CsyOg  have  been  obtained;  they  resemble  those  of  potassium 
permanganate  both  in  shape  and  colour.  The  sub-oxides  of  caesium, 
which  have  thus  been  proved  to  exist,  do  not  possess  formuIa3  in 
accoi-dance  with  the  univalent  character  of  the  alkali  metals. 

T.  S.  P. 
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Rubidium  Peroxide  Hydrate  and  Rubidium  Percarbonate. 
Erich  Peltner  {Ber.,  1909,  42,  1777—1782). — Rubidium  peroxide 
hydrate,  RbO'OHjHgOg,  is  obtained  as  an  oily  precipitate  which,  on 
cooling,  solidiBes  to  a  mass  of  white  crystals,  on  mixing  molecular 
proportions  of  rubidium  hydroxide  and  of  30%  hydrogen  peroxide,  both 
dissolved  in  alcohol ;  the  substance  is  a  snow-white,  deliquescent  solid, 
which  is  fairly  stable  below  0°,  and  when  freshly  prepared  dissolves 
in  water  without  decomposition ;  at  the  ordinary  temperature,  how- 
ever, it  undergoes  violent  decomposition,  and  evolves  oxygen  with  a 
considerable  rise  of  temperature.  After  the  reaction  has  subsided,  a 
hard,  yellow  solid  remains,  which  dissolves  in  water  with  evolution 
of  oxygen.  From  a  determination  of  the  available  oxygen  in  this 
substance  it  appears  to  be  a  hydrated  form  of  the  oxide,  RbgO^. 

Rubidium  percarbonates  of  the  composition  J:lb2C04,2£[202,H20, 
Rb2C04,H202,2H20,  and  Rb2C04,2|-H20  are  obtained  by  dissolving 
one  molecular  proportion  of  rubidium  carbonate  in  one,  two,  or  three 
molecular  proportions  of  30%  hydrogen  peroxide  solution,  and 
sufficient  water  to  obtain  a  clear  solution ;  on  adding  alcohol  to  the 
cooled  solution  these  substances  are  precipitated  in  the  form  of  white, 
crystalline  solids  ;  they  are  all  very  hygroscopic,  and  evolve  oxygen 
on  being  dried  in  a  vacuum,  but  if  kept"  dry  they  do  not  turn  yellow. 
The  dried  substances  evolve  more  oxygen  on  moistening  with  water. 

P.  H. 

Conditions  of  Solubility  of  Silver  Iodide  in  Sodium  Iodide 
Solutions.  W.  S.  Krym  (/.  Russ.  Rhys.  Chem.  /Soc,  1909,  41, 
382 — 385). — The  author  has  determined  the  solubility  of  silver 
iodide  in  sodium  iodide  solutions  of  various  concentrations.  The  curve 
giving  mols.  of  sodium  iodide  as  abscissae  and  mols.  of  silver  iodide  as 
ordinates  for  the  temperature  25°  consists  of  three  branches,  the 
corresponding  solid  phases  being  silver  iodide,  double  salt, 
AgI,NaI,3'5H20,  and  sodium  iodide  respectively.  The  solubility  of 
silver  iodide  increases  continuously  when  the  solid  phase  is  silver 
iodide,  and  decreases  continuously  when  this  phase  is  double  salt 
or  sodium  iodide.  T.  H.  P. 

Hydrates  of  the  Halogen  Salts  of  Calcium.  P.  I.  Kusnetzoff 
(/.  Russ.  Rhys.  Chem.  Sue,  1909,  41,  367— 379).— The  author's 
results  confirm  the  existence  of  two  forms  of  tetraliydrated  calcium 
chloride,  one  stable  (a-form)  and  the  other  unstable  (/8-form). 

The  following  hydrates  have  also  been  prepared  :  CaBr2,4H20,  with 
transition  temperature  about  -h55°  ;  Oal2,4H20,  with  transition 
temperature  about  +  65° ;  Cal2,7H20,  decomposing  between  + 1° 
and  -  2°.  T.  H.  P. 

Red  Lead.  Jaroslav  Milbauer  {Chem.  Zeit.,  1909,  33,  513 — 514, 
522 — 523). — The  temperature  at  which  red  lead  is  technically  produced 
being  uncertain,  the  author  has  experimentally  studied  the  tempera- 
ture-limits of  its  formation  and  the  reversibility  of  the  reaction.  A 
special  form  of  gas  furnace  is  described,  capable  of  maintaining  a 
temperature  constant  within    ±2°,  the  gas   supply  being  regulated 
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by  an  electro-magnetic  regulator,  actuated  by  the  pressure  of  carbon 
dioxide  contained  in  a  Kpiral  tube  of  silvered  copper  placed  in  the 
furnace.  The  temperature  was  measured  by  means  of  a  thermo- 
couple. 

The  substance  was  contained  in  a  horizontal  tube  of  Jena  glass,  one 
end  of  which  was  carried  by  a  slowly  rotating  spindle,  the  other  being 
conically  ground  and  fitted  into  the  conical  end  of  the  gas  delivery 
tube,  the  joint  being  lubricated  with  gold-leaf,  thus  maintaining  & 
gas-tight  joint  during  rotation.  The  air  or  oxygen  supplied  was 
heated  before  entering  by  passing  through  a  tube  containing 
porcelain  and  copper  oxide  in  the  upper  part  of  the  furnace,  and 
was  passed  through  at  constant  velocity  by  means  of  a  special 
gasometer  (Abstr.,  1907,  ii,  252). 

The  lead  oxide  used  was  prepared  by  twice  precipitating  from 
purified  lead  nitrate  and  drying  in  a  vacuum  at  130°  until  free  from 
water.  The  red  lead  formed  was  estimated  by  titration  (Topf,  Abstr., 
1887,  997). 

The  formation  of  red  lead  proceeds  faster  at  first,  then  more  slowly, 
approaching  a  state  of  equilibrium.  The  velocity  of  the  air  or  oxygen 
is  without  influence,  provided  that  sufficient  oxygen  is  present. 
Measurable  oxidation  occurs  even  at  240"^,  the  yield  increasiug  up 
to  450^*,  and  altering  little  beyond  that.  A  fuller  study  of  the 
influence  of  temperature  is  in  progress.  Below  450'-"  the  product  is 
always  brown,  true  red  lead  only  being  obttiined  from  450°  upwards 
(compare  Liebig,  Zeitsch.  angew.  C/ievi.,  1904,  11,  1G7). 

The  yield  increases  exponentially  with  the  partial  pressure  of  the 
oxygen,  and  is  practically  independent  of  the  amount  of  moistiire 
present  in  the  gas.  C.  H.  D. 

Solubility  of  Lead  Sulphate.  J.  Sehnal  {Compt.  rend.,  1909, 
148,  1394 — 1396). — Owing  to  the  discrepancies  in  the  literature,  the 
author  has  redetermined  the  solubility  of  lead  sulphate  in  water.  At 
the  ordinary  temperature,  forty-eight  hours  are  necessary  for  saturation 
to  be  attained.  0*0824  Gram  of  lead  sulphate  dissolves  in  1000  c.c. 
of  water,  or  1  part  in  12,135  parts  of  water;  moreover,  the  solubility 
is  the  same  at  100°  as  at  the  ordinary  temperature  (18°).  The  discrep- 
ancies in  the  results  of  previous  observers  are  ascribed  to  impurities 
in  the  lead  sulphate,  it  being  shown  that  a  ti-ace  of  sulphuric  acid  has 
a  considerable  effect  on  the  solubility. 

The  fact  that  lead  sulphate  dissolves  in  water  is  ascribed  to 
hydrolysis,  and  in  support  of  this  it  is  shown  that  the  solubility  of 
hydrated  oxide  of  lead  (PbO.HgO)  in  dilute  sulphuric  acid  is  the  same 
as  the  solubility  of  lead  sulphate  in  water.  T.  S.  P. 

A  New  Type  of  Sesquioxides.  Selenite  of  Lead  Sesqui- 
oxlde  and  Thallic  Selenite.  Luigi  Marino  (Zeitsch.  anorg.  Chem., 
1909,  62,  173 — 182). — Lead  sesquioxide,  prepared  either  by  the  action 
of  sodium  hypochlorite  ou  an  ice-cooled  solution  of  sodium  plumbite,  or 
by  decomposing  the  selenite,  Pb^ScgO-,  with  sodium  hydroxide,  reacts 
with  a  warm  concentrated  solution  of  selenious  acid,  forming  Pb.^SegO-. 
After   the  reaction  is  over,  the  whole  is  heated  to  boiling,  filtered, 
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digested  with  cold  7%  nitric  acid,  and  washed.  The  product  is  identical 
with  that  formerly  described  (Abstr.,  1908,  ii,  833).  Only  traces  of 
selenate  are  formed,  showing  that  there  is  not  an  intermediate 
production  of  lead  dioxide. 

A  selenite  of  this  type  differs  from  those  obtained  from  other 
sesquioxides,  such  as  those  of  iron,  aluminium,  or  yttrium,  in  not 
forming  acid  or  basic  salts  under  any  conditions.  Thallium  behaves 
like  lead,  the  sesquioxide  reacting  with  selenious  acid  to  form  a  white, 
crystalline  selenite,  Tl2(Se03)3.  Experiments  with  tin  are  difficult 
to  perform,  owing  to  the  difficulty  of  preparing  a  pure  tin  sesqui- 
oxide. 

When  a  sesquioxide  reacts  with  sulphurous  acid  to  form  a  dithionate, 
its  constitution  is  most  probably  : 

0=M=M<^,    and  not   0-M M-0. 

Lead  sesquioxide,  on  the  other  hand,  probably  has  the  constitution 
indicated  by  its  reaction  with  selenious  acid : 

Pb=0  Pb-0-SeOo  Pb-O-SeO 


2Se02   =    O 


I  1 

0  o 

1  I 


Pb=0  Pb-O'SeOg  Pb-O-SeOg 

This    leads   to    the    assumption   that    lead    dioxide    can    exist    in 

single   and  in  double  molecules   (I   and  II).     The  double  molecules 

pV)=r=  Q     exist    at    low    temperatures    and    high    concen- 

-p^O  •  .      tration,   reacting    with    selenious    acid    to    form 

^Q  ^^<*  O  ^  O     p^Se207,    whilst   in  dilute  solution  the  single 

Pb=:  O     molecules  react,  forming  the  ordinary  selenite, 

(I.)  (II.)       PbSeOg. 

The  constitution  of  lead  metaplumbate  is  also  discussed. 

C.  H.  D. 

Dyeing  Properties  of  Lead  Ohromate.  L:^o  Vignon  {Compt. 
rmd.,  1909,  148,  1329—1331;  Bull.  Soc.  chim.,  1909,  [iv],  5, 
675 — 678). — Fabrics  are  usually  dyed  with  lead  chromate  by  passing 
the  material  through  the  aqueous  solution  of  a  soluble  lead  salt  and 
then  through  a  solution  of  potassium  or  sodium  chromate.  The  author 
finds  that  dyeing  also  occurs  if  the  material  is  agitated  in  a  suspension 
of  precipitated  lead  chromate  in  water  ;  equally  good  results  are 
obtained  with  silk,  wool,  or  cotton.  The  lead  chromate  does  not 
combine  chemically  with  the  material  dyed. 

Dyeing  also  takes  place  if  the  lead  chromate  is  suspended  in  alcohol 
or  benzene,  but  the  resulting  colours  are  not  so  deep  as  those  obtained 
when  water  is  the  medium  of  suspension.  T.  S.  P. 

Some  New  Compounds  and  Double  Compounds  of  Tervalent 
Thallium.  Julius  Gkwecke  {Annalen,  1909,  366,  217 — 236). — An 
investigation  on  the  preparation  and  properties  of  several  halogen 
derivatives  of  tervalent  thallium.  It  is  shown  that  the  suppo.sed 
thallic  lluoride  of  Willra  {Ann.  Chim.  I'hys.,  1865,  [iv],  5,  5)  is  in 
reality  thallic  oxyiiuoride,  TiOF.    Attempts  to  prepare  thallic  fluoride 


INORGANIC   CHEMISTRY.  577 

were  unsuccessful,  owing  to  the  great  tendency  of  this  substance  to 
hydrolyse ;  further,  the  only  double  salt  of  thallic  fluoride  which  could 
be  isolated  was  the  potassium  salt,  2T1F3,KP,  which  is  likewise  unstable, 
being  decomposed  by  atmospheric  moisture  with  evolution  of  hydrogen 
fluoride. 

The  following  salts  of  the  types  2TlCl3,M''Cl,,6HjO  and 
2TlCl3,M"Cl2,8H20,  analogous  to  the  corresponding  gold  double  salts, 
were  obtained  by  allowing  a  solution  of  the  components  in  water 
acidifled  with  hydrochloric  acid  to  evaporate  in  a  vacuum  over  sulphuric 
acid.  Thallic  nickel  chloride  (8H2O),  bright  green  crystals.  Thallic 
cobalt  chloi-ide  (SHoO),  hygroscopic,  red  crystals.  Thallic  calcium 
chloride  (6H0O),  large,  colourless,  transparent  crystals.  Thallic 
strontium  chloride  (GHjO)  was  also  prepared  ;  the  corresponding 
barium  salt  could  not  be  obtained  in  a  pure  state.  I'hallie  ttiagiiesiuin 
chloride  (GHjO),  large,  transparent,  colourless  cryistals.  Thallic  zinc 
chloride  (GHjO),  colourless  prisms. 

Thallic  manganese  chloride  (6H3O),  long,  silky,  pale  pink  needles, 
and  thallic  copper  chloride  (6HjO),  large,  pale  blue  crystals,  are 
obtained  only  from  neutral  aqueous  solutions. 

Tfuillic  oxyjluoride,  TIOF,  obtained  by  the  action  of  dilute  hydro- 
fluoric acid  ou  thallic  hydroxide  at  the  ordinary  temperature,  is  a  dark 
olive-green  powder. 

Potassium  thallic Jluoride,  2TlFj,KF,  is  prepared  by  fusing  potassium 
hydrogen  fluoride  with  thallic  fluoride  and  treating  the  product  with 
auliydrous  hydrofluoric  acid  ;  it  is  obtained  as  a  white  mass. 

Thallic  Jluorochloride,  TlFClj,3HjO,  prepared  by  passing  chlorine 
into  a  solution  of  thallous  fluoride  in  40%  hydrofluoric  acid,  crystallises 
in  colourless  needles.  It  yields  the  anhydrous  salt,  a  white,  crystalline 
powder,  when  kept  in  a  vacuum  over  phosphoric  oxide.  Thallic 
fluorocfdoride  potassium  chloride,  2T1FC12,KC1,  forms  colourless  crystals. 
The  anhydrous  fluorochloride  combines  with  ammonia,  forming  the  salt, 
TIFCl2,4NH3,  a  white  substance,  and  with  pyridine,  forming  the  salt, 
TlFCl2,2C^H5N,  crystallising  in  slender,  white  needles.  TImIUc  Jluoro- 
bromide,  TlFBrg,  a  pale  yellow,  crystalline  substance,  is  more  stable 
than  the  analogous  chloride  ;  thallic  Jluorohromide  ammonia, 

TlFBr2,4NH3, 
is  a  yellowish-white  powder.  "  W.  H.  G. 


Theory  of  the    Fusion    of    Copper    in    Cupola    Furnaces. 

N.  JuscHKEviTscH  (/.  Russ.  Phys.  CheiH.  Soc,  1909,  41,  469—472).— 
The  author  has  studied  the  reactions  occurring  in  an  atmosphere  of 
dry  nitrogen  in  an  electric  furnace  between  the  following  pairs  of 
compounds,  finely  powdered  and  well  mixed,  taken  in  the  proportions 
indicated. 

(1)  CugO  +  FeS. — These  substances  begin  to  react  according  to  the 
equation:  CujO  +  FeS  =  Cu^S  +  FeO  at  280— 285'",  the  velocity  of  the 
reaction  increasing  as  the  temperature  is  raised.  At  700°,  after  two 
hours'  heating,  it  was  found  that  95  65%  of  the  sulphur  had  passed 
from  the  iron  to  the  copper. 

(2)  2CuO  +  FeS. — Evolution  of  sulphur  dioxide  in  this  reaction  is 
VOL.  XCVI.  ii.  36 
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very  slow,  a  large  proportion  of  the  sulphur  remaining  in  the  mixture 
passing  from  the  iron  to  the  copper. 

(3)  CugS  +  Fe. — The  formation  of  ferrous  sulphide  when  this  mixture 
is  heated  at  600°  is  very  slight,  only  5%  of  the  sulphur  passing  from  the 
copper  to  the  iron  after  six  hours'  heating. 

(4)  2Cu  +  FeS. — The  reaction  20u  + FeS  =  Ou^S  +  Fe  proceeds  con- 
siderably more  slowly  than  the  change  :  CugO  +  FeS  =  CugS  +  FeO,  six 
houi-s'  heating  at  600°  only  resulting  in  26'1%  of  the  sulphur  passing 
from  the  iron  to  the  copper. 

By  fusing  CuO  and  FeS  in  presence  of  silica,  coarse  metals  were 
obtained  containing  (1)  74-7%  Cu,  3-45%  Fe,  and  20-75%  S  ;  and  (2), 
72-64%  Cu,  4-48%  Fe,  and  21-28%  S.  T.  H.  P. 

Influence  of  Small  Quantities  of  Arsenic  and  Antimony  on 
Copper.  Arthur  H.  Higrns  and  S.  Lamb  {J.  Soc.  Chem.  Ind.,  1909, 
28,  451 — 457). — Alloys  were  prepared  by  melting  a  rich  copper- 
arsenic  alloy  with  copper.  The  electrical  conductivity  falls  rapidly 
with  the  increase  of  arsenic.  Alloys  containing  up  to  2-5%  As  are 
quite  ductile,  and  can  be  rolled  cold.  Copper-antimony  alloys  are  less 
malleable. 

Both  series  of  alloys  are  found  to  consist  of  solid  solutions,  which 
only  attain  equilibrium  after  prolonged  heating.  Traces  of  a  blue 
arsenide,  probably  CugAs,  appear  above  0-21%  As.  The  compound 
CugSb  also  appears  in  small  quantity  on  slow  cooling.  C.  H.  D. 

Reduction  of  Copper  Sulphate  with  Hydroxylamine. 
Maxwell  Adams  and  Eliza  Overman  (/.  Amer.  Chem.  Soc,  1909,  31, 
637 — 640). — When  solutions  of  hydroxylamine  and  anhydrous  copper 
sulphate  in  methyl  alcohol  are  mixed  at  — 10°,  pale  green  crystals  of 
the  compound  CuS04,NH2'OH  are  formed  if  the  copper  sulphate  is 
in  excesis,  whereas  deep  green  crystals  having  the  composition 
CuS04,2NH2*OH  are  obtained  when  the  hydroxylamine  is  in  excess. 
These  salts  are  stable  when  dry,  but  ai-e  changed  into  cuprous  oxide 
when  warmed  with  water  to  which  a  drop  of  alkali  has  been  added  ; 
when  left  in  contact  with  excess  of  hydroxylamine  in  methyl  alcoholic 
solution,  they  become  violet  in  colour,  hydroxylamine  being  absorbed. 
By  treating  a  saturated  solution  of  copper  sulphate  in  methyl  alcohol 
with  a  large  excess  of  pure  hydroxylamine,  violet  crystals  were 
obtained,  which  could  not  be  dried  without  partial  decomposition. 
Analysis  indicated  the  formula  :  CuSO^jSNHg'OH. 

A  cold  aqueous  solution  of  hydroxylamine  acts  on  the  compound 
CuS04,2NH2'OH  with  the  formation  of  a  bright  green,  non-crystalline 
compound,  Cu20S04,2NH2'OH  ;  this  compound  also  results  from  the 
interaction  of  cupric  hydroxide  and  a  solution  of  hydi-oxylamine 
sulphate. 

All  the  above  compounds,  with  the  exception  of  the  one  containing 
SNilg'OH,  are  stable  in  alcohol  or  ether,  or  water  at  zero.  In  water, 
decomposition  begins  at  15°,  and  proceeds  rapidly  with  rise  in  tempera- 
ture ;  a  drop  of  alkali  solution  changes  them  into  cuprous  oxide. 

When  a  salt  of  hydroxylamine  is  added  to  a  solution  of  copper 
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Hulphiite,  the  further  addition  of  8odium  hydroxide  is  supposed  to 
give  rise  to  the  following  compounds  in  succession  :  CuSO^,NHo*OH, 
CuS04,2NIl2-OH,  CuSO,,5NH2-OH,  Cu20SO,,2NH,-OH.  The"  last 
compound  is  then  decomposed  by  the  alkali  with  evolution  of  nitrogen 
and  formation  of  cuprous  oxide ;  in  the  presence  of  excess  of  hydroxyl- 
amine  the  cuprous  oxide  is  reduced  to  copper.  T.  8.  P. 

Cuprous  Sulphate.  Albert  Recoura  {Compt.  rend.,  1909,  148, 
1105 — 1108). — Cuprous  sulphate  is  not  known  in  the  free  state, 
although  the  compounds  Cu2SO^(CO)2,H,0  and  CujSO^.iNHg  have 
been  described.  The  author  shows  that  by  operating  in  absence  of 
water,  methyl  sulphate  and  cuprous  oxide  may  be  made  to  yield 
cuprous  sulphate,  CujSO^  :  CujO  +  Me.^SO^  — >■  Cu.,SO^  +  OMcj.  Ethyl 
sulphate  will  react  in  the  same  way,  the  corresponding  ether  being 
evolved.  The  reaction  is  carried  out  by  heating  2  grams  of  powdered 
cuprous  oxide  with  20  c.c.  of  methyl  sulphate  at  160''  until  methyl 
ether  ceases  to  be  evolved  (about  a  quarter  of  an  hour).  The  cuprous 
sulphate  is  obtained  as  a  greyish  white  powder,  which  is  washed  with 
ether,  carefully  excluding  air,  and  finally  dried  in  a  vacu-um.  When 
dry,  cuprous  sulphate  is  stable  in  dry  air,  but  is  immediately  decom- 
posed by  water  with  development  of  heat : 

Cu2S04(solid)  +  Aq  =  OuSO^(dissolved)  +  Cu(precipitate)  +  21  cals. 
The  development  of  heat  in  this  decomposition  is  contrary  to  the 
behaviour  of  other  cuprous  salts,  and  explains  why  cuprous  sulphate 
cannot  be  prepared  in  aqueous  solution.  Freshly  prepared  cuprous 
sulphate  if  allowed  to  oxidise  before  drying  is  converted  into  a  soot- 
black  powder,  from  which  cupric  sulphate  is  dissolved  by  water,  leaving 
an  oxide  with  all  the  properties  of  Rose's  oxide,  Cu^O.  Dry  CujSO^, 
oxidised  at  200°,  yields  the  basic  salt,  CuO.CuSO^. 

Cuprous  sulphate  is  soluble  in  concentrated  hydrochloric  acid,  in 
ammonia,  and  in  glacial  acetic  acid,  the  last  giving  an  intensely  violet 
solution.  R.  J.  C. 

Copper  Complexes  in  Ammoniacal  Solution.  Arthur 
Hantzscii  and  Puilip  Wilfred  Robertson  {Bei'.,  1909,  42, 
2135 — 2137.  Compare  this  vol.,  ii,  44). — Polemical.  A  reply  to 
Dawson  (this  vol.,  ii,  316).  W.  H.  G. 

Action  between  Metals  and  Acids  and  the  Conditions  under 
which  Mercury  Causes  Evolution  of  Hydrogen.  Samuel  VV.  J. 
Smith  (Phil.  Mag.,  1909,  [vi],  17,  833— 848).— Pure  mercury  displaces 
hydrogen  from  solutions  of  hydrochloric  and  sulphuric  acid  in  the 
same  way  as  the  more  strongly  electropositive  metals.  The  reaction 
ceases  before  a  perceptible  quantity  of  hydrogen  has  been  evolved, 
because  of  the  inhibiting  influence  of  a  very  small  quantity  of  mercury 
salt.  An  arrangement  is  described  by  means  of  which  the  reaction  is 
made  continuous.  In  this,  mercury  is  allowed  to  escape  from  a  con- 
taining tube  in  the  form  of  a  very  fine  jet,  which  impinges  on  the 
solution  of  acid.  When  this  jet  of  mercury  is  in  direct  communication 
with  a  mercury  surface  at  rest  in  the  same  solution,  the  concentration 

38—2 
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of  the  mercury  salt  at  this  surface  is  prevented  from  becoming  or 
remaining  large  enough  to  stop  the  evolution  of  hydrogen,  and  this  is 
evolved  continuously.  The  amount  of  mercury  salt  which  is  sufficient 
to  stop  the  action  at  the  still  surface  diminishes  with  the  concentra- 
tion of  the  acid  solution,  and,  as  a  consequence,  it  is  impossible  to 
decompose  the  acid  by  means  of  the  action  of  the  jet  when  the  con- 
centration of  the  acids  fall  below  a  certain  limit.  For  both  hydrochloric 
and  sulphuric  acid,  the  limiting  concentration  was  found  to  be  about 
6  gram-equivalents  per  litre.  In  addition  to  the  simple  displacement  of 
hydrogen,  secondary  effects  resulting  in  the  production  of  hydrogen 
sulphide  and  free  sulphur  have  also  been  observed  in  the  action  of  pure 
mercury  on  sulphuric  acid  solutions.  These  coi'respond  with  the 
equations :  4Hg2  +  SHgSO^  =  4Hg2S04  +  HgS  +  4H2O  and  SHgg  + 
4H2SO4  =  SHggSO^  +  8  +  4H2O  respectively.  H.  M.  D. 

New  Process  for  the  Preparation  of  Aluminium  Nitride. 
Ath.  J.  SoFiANOPOULOs  {Bull.  Soc.  chim.,  1909,  [iv],  5,  614 — 616). — 
Aluminium  powder,  contained  in  a  porcelain  tube,  is  heated  to  a 
temperature  somewhat  below  its  melting  point,  and  then  subjected  to 
the  action  of  a  stream  of  dry  ammonia,  until  the  latter  passes  over 
unchanged.  The  resulting  nitride,  AlgNg,  is  an  amorphous,  grey, 
spongy  product,  which  is  quite  stable  when  dry,  and  decomposes  water 
slowly  at  the  ordinary  temperature  and  rapidly  at  100°,  yielding 
ammonia  and  aluminium  hydroxide.  The  nitride  is  not  affected  by 
oxygen  even  when  warmed  in  an  atmosphere  of  this  gas,  but  is  readily 
attacked  by  halogens,  yielding  nitrogen  and  the  corresponding  salt  of 
aluminium.  With  solutions  of  alkali  hydroxides,  it  yields  ammonia 
and  alkali  aluminates.  The  nitride  can  also  be  prepared  by  using  the 
vapour  of  hydrazine  or  azoimide  in  place  of  ammonia. 

T.  A.  H. 

The  "Weathering  of  Clays.  II.  Jakob  M.  van  Bemmelen 
{Zeitsch.  anorg.  Chem.,  1909,  62,  221—236.  Compare  Abstr.,  1905, 
ii,  89). — The  white  efflorescence  on  the  surface  of  many  volcanic  clays 
in  Java  consists  mainly  of  silica  (diatoms),  and  not  of  calcium  sulphate. 
Extraction  with  sodium  hydroxide  and  hydrochloric  acid  of  different 
strengths  shows  that  the  volcanic  clay  of  Pasoeroean  contains  silica  (as 
diatoms  and  as  opal),  a  readily  decomposable  silicate,  AljO^jSSiOg,  and 
a  stable  silicate,  kaolinite,  A]203,2Si02.  The  latter  compound  occurs 
in  larger  quantity  in  the  loess  and  alluvial  clays.  Clays  of  the  laterite 
type  contain  silicates  in  which  the  ratio  of  silica  to  alumina  falls  below 
2.  The  kaolinite  is  probably  microcrystalline,  the  lower  silicates 
representing  a  further  stage  in  the  weathering. 

It  is  impossible  to  determine  how  much  of  the  ferric  oxide, 
magnesia,  lime,  and  alkalis  is  present  as  microcrystalline  silicates,  and 
how  much  as  adsorption  compounds  of  the  hydrogels  of  silica,  alumina, 
and  ferric  oxide.     Ci-ystalline  pseudomorphs  are  certainly  present. 

C.  H.  D. 

Labile  Forms  of  Tetrahydrated  Manganese  Bromide  and 
Chloride.  P.  I.  Kusnetzobm-'  (/.  Russ.  I'hys.  Chen.  Soc,  1909,  41, 
353 — 367). — Tetrahydrated  manganese  bromide  exists  in  two  forms  : 
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(1)  the  ordinary  stable  a-modification,  which  has  a  pale  red  colour  and 
crystallises  in  large,  monoclinic  prisms,  six-sided  plates,  or  drusy  or 
rosette-like  masses,  and  (2)  the  less  stable  /3-form,  which  separates  in 
thin,  almost  colourless  plates.  As  is  the  case  with  other  unstable 
forms  (compare  Lehmann,  Molekularphysik,  I,  194),  the  ^-tetrahydrate 
exhibits  a  lower  decomposition  temperature  and  a  greater  solubility 
than  the  a-form.  The  )3-modification  changes  into  the  red  form  at 
57—58°. 

Two  similar  modifications  of  the  tetrahydrate  of  manganese  chloride 
have  been  prepared.  T.  H.  P. 

Nature  of  the  Cast  Irons.  George  B.  Upton  {J.  Physical  C hem. ^ 
1901),  13,  388 — 416). — The  properties  of  iron  carbon  alloys  are 
examined  from  the  point  of  view  of  a  modified  Roozeboom  diagram 
which  the  author  has  given  in  a  previous  paper  (Abstr.,  1908,  ii,  1042). 
It  is  shown  that  this  is  in  much  better  agreement  with  ob.served  facts 
than  the  metastable  equilibrium  diagrams  which  have  been  put 
forward  by  various  observers. 

In  regard  to  the  metallogr.iphic  nature  of  the  cast  irons,  the  author 
arrives  at  the  conclusion  that  grey  cast  iron  contains  crystalline 
graphite  mechanically  mixed  with  a  metallic  matrix,  which  is  a  solution 
of  silicon  and  carbon  in  y-iron.  White  cast  iron  is  a  supersaturated 
solution  of  carbon  and  silicon  in  y-iron.  Malleable  cast  iron  contains 
temper  graphite  mechanically  mixed  with  a  metallic  matrix,  which  is 
a-iron,  ferrite,  and  a  larger  or  smaller  quantity  of  pearlite. 

H.  M.  D. 

Iron  Sulphide.  III.  Hans  Malfatti  (Zeitsch.  anal.  Chem.,  1909, 
48,  352 — 356.  Compare  Abstr.,  1908,  ii,^  192). — Double  compounds 
are  described  containing  iron,  sulphur,  and  potassium  or  calcium, 
formed  by  precipitating  ferric  chloride  with  excess  of  potassium  or 
calcium  sulphide.  Ammonium  sulphide  also  yields  a  precipitate 
containing  ammonium. 

These  precipitates,  which  may  be  considered  as  thioferrites,  ai'e  not 
very  stable,  and  suffer  decomposition  to  a  large  extent  when  treated 
witli  water.  L.  de  K. 

The  Fusion  of  Ferric  Oxide.  Ernst  J.  Kohlmeyer  {Metallurgies 
1909,  6,  323 — 325). — Ferric  oxide  may  be  melted  by  introducing  it 
into  a  platinum  crucible  previously  heated  to  1600°.  The  platinum 
crucible  is  enclosed  in  an  outer  crucible  of  spinel  (2MgO,Alo03)  and 
heated  by  a  granular  carbon  resistance.  A  current  of  oxygen  is  led 
through  the  furnace  during  the  operation.  After  heating  to  1600°, 
the  crucible  is  allowed  to  cool,  and  a  cooling  curve  taken.  The 
freezing  point  of  ferric  oxide  is  found  to  be  1562 — 1565°.  On  cooling, 
there  is  a  slight  development  of  heat  at  1350 — 1250°,  and  a  more 
marked  one  at  about  1030°.  In  spite  of  the  presence  of  an  atmosphere 
of  oxygen,  some  loss  of  oxygen  takes  place,  but  this  does  not  largely 
affect  the  freezing  point.  Pure  ferrosoferric  oxide,  FeoO.,  freezes  at 
1527°. 

Ferric  oxide  crystallises  in  tabular,  rhombohedral  scales  with 
steely  lustre.  The  edges  are  transparent,  and  ruby-red  in  colour: 
D  5187—5193.  C.  H.  D. 
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Artificial  Preparation  of  Rinneite  on  the  Basis  of  its 
Solubility  Diagram.  H.  E.  Boeke  (Sitzungsber.  K.  Akad.  Berlin., 
1909,  24,  632—638.  Compare  this  vol.,  ii,  153).— The  relationship 
between  rinneite  (FeClgjSKCIjNaCl)  and  its  comp6nent  salts  has  been 
investigated. 

A-Ccording  to  dilatometric  observations,  FeCl2,4H20  is  transformed 
into  FeCl2,2H20  at  72-6°.  The  double  salt,  FeCl2,2KCl,2H20 
(douglasite),  is  formed  from  FeCl2,4H20  and  KCl  at  38'3'';  it  is  stable 
up  to  85°.  FeCl2,4H20  and  NaCl  do  not  yield  a  double  salt,  but  in 
presence  of  sodium  chloride  the  temperature  at  which  FeCl2,4H20  is 
transformed  into  FeCl2,2H20  is  lowered  to  69*6°. 

Observations  with  a  dilatometer  containing  a  mixture  of  the 
composition  3K01,lNaCl,lFeCl2,4H20  showed  that  rinneite  is  formed 
from  its  components  at  26"4°.  Solubility  data  obtained  at  38°  are 
recorded,  and  from  these  a  diagram  showing  the  relationships  between 
rinneite  and  its  components  has  been  constructed.  For  the  artificial 
preparation  of  the  triple  salt,  a  solution,  obtained  by  dissolving 
5"96  grams  of  sodium  chloride,  20'9  grams  of  potassium  chloride,  and 
123 '4  grams  of  ferrous  chloride  (FeCl2,4H20)  in  55 '4  grams  of  water, 
should  be  isothermally  evaporated  at  38°  with  the  addition  of  a 
crystal  of  rinneite.  H.  M.  D. 

The  Hydrosol  of  Chromium  Oxide.  H.  W.  Woudstka  [Chem. 
Weekblad,  1909,  6,  375 — 377  *). — The  author  has  prepared  a  hydrosol 
of  chromium  oxide  by  precipitating  the  nitrate  with  potassium 
hydroxide,  dissolving  the  precipitated  oxide  in  acetic  acid,  evaporating 
to  dryness,  and  dialysing.  The  colloidal  solution  is  reddish-brown  by 
transmitted  light,  and  green  by  reflected  light.  It  is  quite  different 
from  that  described  by  Biltz  (Abstr.,  1903,  ii,  153).  A.  J.  W. 

Chromyl  Subchloride.  P.  Pascal  (Compt.  rend.,  1909,  148, 
1463 — 1465). — When  pure  dry  nitric  oxide  is  passed  into  chromyl 
chloride,  which  is  kept  cool  in  a  bath  of  water,  nitrosyl  chloride  and  a 
new  chromyl  subchloride  are  produced  : 

SCrOgClg  +  4N0  -^  (Cr02)5Cl6  +  4N0CI. 
The  liquid  chromyl  chloride  is  transformed  with  development  of  heat 
into  a  crystalline  paste,  which,  when  the  remaining  chromyl  chloride  is 
removed  in  a  vacuum  at  100°,  yields  chromyl  subchloride  as  a  brown, 
crystalline  powder  of  density  2 '51.  Carbon  monoxide  aided  by  sun- 
light can  effect  the  same  reduction  as  nitric  oxide. 

Chromyl  subchloride,  unlike  chromyl  chloride,  is  strongly  magnetic, 
so  that  the  functions  of  chromium  in  chromyl,  GrO'g,  and  in  the  com- 
pound radicle,  (Cr02)'5,  appear  to  be  different.  In  fact,  chlorine,  which 
only  acts  above  150°,  converts  the  subchloride  back  to  chromyl  chloride 
but  very  slowly. 

Chromyl  subchloride  is  deliquescent,  and  readily  dissolves  in  water 
to  a  dark  brown  solution  with  an  odour  of  chlorine  and  the  reactions 
of  chromium  salts,  chromic  acid,  and  hydrochloric  acid.  If  slowly 
heated  to  150°,  chromyl  chloride  is  evolved,  and  if  quickly  heated, 
chlorine  only,  the  solid  product  in  both  cases  being  Thorpe's  chloride, 
(Cr02)3Cl2.  Above  180°  oxygen  is  evolved,  leaving  an  insoluble 
*  and  Zeilsch.  Chem.  Ind.  KoUoide,  1909,  5,  33. 
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brownish-black  residue  of  Cr^Of^Cl^.  Towards  hydrogen,  liydrogen 
sulphide,  etc.,  chromyl  subchloride  acts  as  a  chlorinating  agent  at 
low  temperatures,  wliilst  above  200°  its  action  is  generally  an 
oxidising  as  well  as  chlorinating  one.  Moist  gaseous  ammonia  acts 
very  violently,  the  products  being  ammonium  chloride,  oxygen,  and 
the  oxides  CrOg  and  CrgOg.  Generally  speaking,  however,  chromyl 
subchloride  is  less  reactive  than  chromyl  chloride. 

When  chromyl  subchloride  is  suspended  in  dry  ether,  and  a  current 
of  slightly  moist  ammonia  is  passed  through,  nitrogen  is  evolved,  and 
ammonium  chloride  and  a  brown,  amorphous  precipitate  remain. 
Ammonium  chromate  and  chromium  chromate  are  removed  from  the 
precipitate  by  washing,  and  the  pale  brown,  insoluble  residue  when 
dried  at  90°  has  the  composition  (Cr02)5(NH^O)g.  This  compound  is 
explosive.  R.  J.  C. 

Complex  Tungstates  :  Borotungstates  and  Metatungstates. 
HIPPOLYTE  CoPAUX  {Ann.  Chim.  Pht/s.,  1909,  [viii],  17,  217— 267).— A 
resume  of  workalready  published  (compare  this  vol.,  ii,  1 48, 3 1 8).    G.  S. 

Oxides  of  Uranium.  William  Oechsner  de  Coninck  (Compt.  rend., 
1909,  148,  1462). — Uranic  sulphate  solution,  when  treated  with  an 
equivalent  of  barium  nitrate,  filtered,  and  evaporated  almost  to  dryness 
on  the  water-bath,  yields  a  mixture  of  the  hydroxide,  U03,2H.,0  (pale 
yellow)  with  a  little  UOg.HoO  (orange-yellow),  but  not  uranic  nitrate. 
The  two  hydrates  can  be  separated  by  hand.  A  mixture  of  uranons 
and  uranic  sulphates  similarly  treated  gives  a  mixture  of  hydroxides, 
UO3,2Il20  and  UOo.HoO  (reddish-brown).  The  latter  is  in  a  form 
spontaneously  oxidisable  by  air  to  the  orange-yellow  hydroxide, 
U03,H20.  R.  J.  C. 

Anhydrous  Compounds  of  Thorium  Chloride  \^th  Alkali 
Chlorides.  Eduard  Chauvenet  {Compt.  rend.,  1909,  148, 
1267 — 1270). — Although  hydrated  compounds  of  thorium  chloride 
(ThCl^)  with  potassium,  ammonium,  and  cesium  chlorides  are  known, 
they  invariably  yield  oxychlorides  on  attempting  to  remove  the  water 
by  heat.  The  author  prepares  amorphous  anhydrous  double  chlorides 
by  fusing  anhydrous  thorium  chloride  and  alkali  chloride  together  in 
the  exact  proportions.  The  heat  of  solution  of  the  mass  in  water, 
where  differing  from  the  total  heat  of  solution  of  its  con.stituents,  is 
held  to  indicate  the  formation  of  a  compound.  The  following  were 
prepared  :  ThCl4,2LiCl  (heat  of  formation,  4-67  Gal.) ;  ThCl4,2NaCl 
(4-3  Gal.);  ThGl„2KGl  (9-14  Gal.);  ThGl,,2RbGl  (19-3  Gal); 
ThCl4,2GsCl  (14-9  Gal.);  ThGl4,4RbGl  (26-3  Gal.);  ThGl4,4GsGl 
(18-11  Gal.)  ;  ThCl^.NH^Gl  (13  12  Gal.).  These  appear  to  be  all  the  pos- 
sible anhydrous  compounds  of  thorium  chloride  with  alkali  chlorides. 

The  compound  ThGl^jNH^Gl  is  not  prepared  by  fusion  as  the 
others  are,  but  by  heating  the  hydrate  ThCl4,2NH4GI,10H2O  at  150°, 
when  water  and  ammonium  chloride  are  given  off.  At  500°  the 
remaining  molecule  of  ammonium  chloride  is  also  lost ;  thus  it  is 
possible  to  dehydrate  thorium  chloride,  like  magnesium  chloride, 
through  the  intermediation  of  its  ammonium  chloride  compound. 

R.  J.  G. 
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Hydrated  Compounds  of  Thorium  Chloride  with  Alkali 
Chlorides.  Eduard  Ghauvenet  {Compt.  rend.,  1909,  148, 
1519 — 1522.  Compare  preceding  abstract). — The  following  com- 
pounds have  been  prepared  by  evaporating  solutions  of  thorium 
chloride  with  three  equivalents  of  alkali  chloride  :  ThCl4,LiCl,8H20 ; 
ThCl4,NaCl,10H2O  ;  ThCl4,KCl,9H20  ;  ThCl4,2RbCl,9H20 ; 

ThCl4,2CsCl,8H20 ; 
ThCl4,2NH4Cl,10H2O.  Since  the  anhydrous  compounds  of  Li,  E,b,  and 
Cs  are  known,  it  is  possible  to  determine  the  heats  of  addition  of  each 
molecule  of  solid  water  to  the  hydrate.  These  are  3*27,  1"55,  and  2*30 
Cal.  respectively.  The  heat  of  hydration  in  the  case  of  KGl  and 
NaCl  compounds  is  estimated  from  thermal  data  for  the  known 
compounds  ThCl4,2ISraCl  and  ThCl4,2KCl  to  be  of  the  same  order  as 
that  of  the  lithium  compound. 

On  heating  these  hydrates  in  a  current  of  dry  hydrogen  chloride  at 
150°,  the  rubidium  and  cajsium  compounds  with  low  heats  of  hydration 
are  dehydrated,  whereas  the  lithium,  sodium,  and  potassium  compounds 
are  converted  into  anhydrous  oxychlorides  of  the  type  ThOClg,MCl. 

ThCl4,LiCl,8H20  at  200°  gives  ThOCl3,LiCl,  which  at  400°  yields 
ThOCl2,LiCl.  At  800°  thorium  tetrachloride  and  lithium  chloride 
volatilise,  leaving  a  residue  of  thorium  dioxide. 

The  metallic  thorium  of  Berzelius  and  Nilson  was  doubtless  con- 
taminated with  thorium  oxide,  as  it  was  prepared  from  the  chloride, 
ThCl4,KCl,9H20.  The  same  applies  to  the  metallic  thorium  of 
Moissan,as  the  mixture  he  employed  (ThCl^jMCl,  and  M)  is  hygroscopic. 
It  should,  however,  be  possible  to  prepare  pure  thorium  from  its 
double  chloride  with  rubidium  or  caesium.  R.  J.  C. 

Fusibility  of  Mixtures  of  Gold  and  Tellurium.  Henri 
P^LABON  {Compt.  rend.,  1909,  148,  1176— 1177).— On  heating  a 
mixture  of  gold  and  tellurium  in  a  vacuous  sealed  tube,  the  gold 
readily  dissolves  in  the  tellurium  as  soon  as  the  melting  point  of  the 
latter  element  has  been  attained.  If  the  proportion  of  gold  is  more 
than  60%,  it  is  necessary  to  raise  the  temperature  above  the  melting 
point  of  tellurium  in  order  to  dissolve  the  metal,  and  the  mixtures 
become  more  and  more  pasty  as  the  percentage  of  gold  increases. 

The  fusion  curve  of  such  mixtures  consists  of  a  rectilinear  portion  ex- 
tending from  the  melting  point  of  tellurium  (45  2°) to  the  eutectic  tempera- 
ture, 415°  (16"5%  Au).  It  then  rises  to  a  maximum  at  472°,  correspond- 
ing with  41 — 45%  Au,  namely,  with  the  compound  AugTe^,  which  occurs 
naturally  as  calaverite.  Mixtures  containing  more  than  56%  Au  always 
show  only  one  arrest  at  452°,  the  melting  point  of  tellurium  ;  they  are 
pasty  masses,  which  solidify  to  heterogeneous  solids  in  which  gold  and 
tellurium  can  be  readily  distinguished.  The  fusion  curve  gives  no 
evidence  of  the  existence  of  a  compound  AujTe.  T.  S.  P. 

Melting  Point  of  Platinum.  Charles  W,  Waidner  and  George 
H.  Burgess  {Compt.  rend.,  1909,  148,  1177— 1179).— The  authors 
(Abstr.,  1907,  ii,  882)  have  previously  found  temperatures  varying 
from    1706°   to   1753°  for  the  melting  point  of   platinum,  and    Fury 
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and  Chdneveau  (Abstr.,  1909,  ii,  321)  have  attributed  the  dis- 
crepancies to  the  influence  of  the  gaseous  atmosphere  in  which  the 
platinum  was  melted,  since  they  found  that  the  temperature,  as 
measured  by  the  optical  pyrometer,  varied  as  much  as  30°  to  50°, 
according  as  the  metal  was  melted  in  the  electric  furnace  or  by  means  of 
a  flame.  The  authors  do  not  agree  with  this  explanation,  and  incline 
to  the  view  that  the  discrepancies  are  due  to  the  fact  that  the  constant 
Cg  in  Wien's  eqiiation  :  I'*'Ci\~^e~^^^^  is  not  known  with  sufficient 
accuracy.  They  also  point  out  that,  although  the  empirical  equation  : 
^=z  -a  +  bt  +  ci^,  which  is  used  to  calibrate  a  platinum  platinum- 
iridiuni  thern)ocouple,  holds  between  300^  and  1100*^,  there  is  no  proof 
that  it  holds  up  to  1 800°,  that  is,  for  an  extrapolation  of  700°.     T.  S.  P. 

Atomic  "Weight  of  Palladium.  Part  II.  The  Analysis  of 
Palladoeammine  Bromide.  Alexander  Gutbier,  P.  Haas,  and 
H.  CiEiniAUDT  {J.  pr.  Chem.,  1909,  [ii],  79,  457— 474).— Pure  palladium 
was  dissolved  in  a  mixture  of  hydrobromic  and  nitric  acids.  The 
latter  acid  was  expelled  by  repeated  evaporation  with  hydrobromic 
acid,  the  residue  dissolved  in  a  small  quantity  of  hydrobromic  acid, 
and  filtered  into  excess  of  ammonium  hydroxide.  A  brown  precipitate 
of  the  salt  Pd(NH3)4Br2,PdBr2  was  produced,  but  on  prolonged  diges- 
tion with  ammonium  hydroxide  it  dissolved,  with  the  formation  of 
palladosammine  bromide,  Pd(NHg)2Br2.  The  solution  was  filtered 
into  excess  of  hydrobromic  acid,  whereby  the  palladosammine  bromide 
was  obtained  as  a  yellow,  finely  crystalline  precipitate.  The  precipi- 
tate was  washed  free  from  ammonium  bromide,  again  dissolved  in 
ammonium  hydroxide,  and  precipitated  with  hydrobromic  acid,  the 
process  being  repeated  tbree  times.  The  pure  bromide  thus  obtained 
was  dried  at  105 — 110°  to  constant  weight. 

The  percentage  of  palladium  in  the  salt  was  determined  by  reducing 
it  with  hydrogen,  and  heating  the  hydrogenised  metal  so  obtained  to 
a  temperature  of  150°  in  a  current  of  dry  carbon  dioxide  in  order  to 
obtain  the  pure  metal  (this  vol.,  ii,  407).  Two  different  sets  of  experi- 
ments were  carried  out,  the  materials  used  in  each  set  being  of 
different  origin.  As  a  result  of  the  first  set  of  nine  experiments  it  was 
found  that  18"76375  grams  of  palladosammine  bromide  contained 
6*65983  grams  of  palladium ;  in  the  second  set  of  nine  experiments, 
21  "56275  grams  of  palladosammine  bromide  gave  7'65308  grams  of 
palladium.  The  mean  result  of  these  experiments  gives  106 "689  as  the 
atomic  weight  of  palladium,  whereas  the  atomic  weight  deduced  from 
experiments  on  palladosammine  chloride  (Abstr.,  1909,  ii,  407),  after 
being  corrected  for  the  alteration  of  the  atomic  weight  of  chlorine 
from  35-45  to  35-46,  gave  the  number  106-655.  T.  S.  P. 

The  Action  of  Phosphorus  Haloids  on  Platinum  Metals. 
WiLHELM  Strecker  and  M.  Schurigin  {Ber.,  1909,  42,  1767—1776).— 
Geisenheimer  {Ann.  Chim.  Phys.,  1891,  [vi],  23,  231)  states  that 
phosphorus  pentachloride  has  practically  no  action  on  metallic  iridium, 
but  the  present  authors  find  that  when  spongy  iridium  is  heated  with 
phosphorus  pentachloride  for  five  to  six  hours  at  300 — 350°  an 
unstable  compound  is  produced,  which  cannot  be  isolated,  and  also  a 
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second  compound,  which  is  best  obtained   by  adding  some  phosphorus 
trichloride  to  the  reaction   product  and  heating  for   five   hours  more 
at     250°.        This    substance,   triphosphorus     trichloride     iridochloride, 
IrClgjSPClg,  crystallises  from  chloroform  in  aggregates  of  white  needles, 
and  decomposes  without  melting  at  230°.      Using  phosphorus  penta- 
bromide  and  tribromide  in  place  of  the  corresponding  chloro-derivatives, 
the  authors  obtained  triphosph(yrus  tribromide  iridobromide,  IrBrgjSPBr,, 
in  the  form  of  stable,  ruby-red  crystals ;  a  substance  of  the  same  composi- 
tion prepared  by  Geisenheimer   (Abstr.,  1891,   1383)  is  described   by 
him  as  forming  unstable,  reddish- brown  crystals  which  fume  in  the  air. 
Using  ruthenium  sponge  in  place  of  iridium,  tctrachlorodiruthenium 
pentaphosphorus  trichloride,  RugClj^Pg,  was  obtained,   which  separates 
C\-         •PP13«         -C\         from  chloroform  in  dark  reddish-yellow 
ni  -D   T>      TD/^1     -D      -Dz-^i      crystals.     The  composition  of  this  sub- 
0\'         •Pfl  •         'PI  stance  may  be  expressed  m  accordance 

3  with  Werner's  theory   by  the  annexed 

formula. 
The  corresponding  tetrabromodiruthenium  pentaphosphorus  tri- 
bromide, Ru^BrjgPg,  was  also  prepared,  but  could  not  be  obtained 
quite  free  from  metal,  owing  to  its  insolubility.  The  phosphorus 
trichloride  palladochloride,  previously  described  by  Fink  (Abstr., 
1892,  1285)  as  having  the  formula  PdCl2,PCl3,  is  shown  by  a 
molecular- weight  determination  in  chloroform  solution  to  have  the 
double  formula  (PdCl2,PCl3)2,  and  its  constitution  may,  therefore,  be 

expressed  as  follows  :  p.  p^  Pd  ^p,     Pd  ^p,    ^ 

ThecorreBipondiTLigphosphorustribromidepalladobromide,(PdBr^,'PBr^)^, 
forms  reddish-brown,  deliquescent  crystals.  No  analogous  compounds 
could  be  obtained  from  the  metals  rhodium  and  osmium.  P.  H. 


Mineralogical    Chemistry. 


Optical  Activity  of  Mineral  Oils  in  an  Optically  Transparent 
State.  Michael  A.  Kakusin  {Ber.,  1909,  42,  1640 — 1647.  Compare 
Abstr.,  1904,  i,  641). — The  majority  of  mineral  oils  when  distilled 
yield  dextrorotatory  derivatives,  a  few  give  inactive  distillates,  and 
two  from  Java  and  Borneo  give  feebly  Isevorotatory  distillates.  The 
question  arises  whether  the  crude  oils  themselves  possess  activity,  and 
if  so,  what  is  the  magnitude  and  sense.  The  author  finds  that  crude 
mineral  oils  from  Binagady  and  Bibi-Eybat,  after  being  clarified  by 
fuller's  earth,  are  dextrorotatory,  and  the  rotation  increases  with  the 
density. 

Mineral  oils  do  not  racemise  when  distilled,  and  the  active  con- 
stituents are  concentrated  in  the  less  volatile  fractions.  The  sign  of 
the  rotation  is  unchanged  by  distillation.  0.  S. 

Optical  Investigation  of  Bibi-Bybat  Naphtha.  Michael  A. 
Rakusin  {J.  Rugs.  rhys.  Chem.  Soc,  1909,  41,  483 — 500.  Compare 
Abstr.,  1907,  ii,  883;  1908,  ii,   115).^The  percentage  yields  obtained 


MINERALOaiCAL   CHEMISTRY.  587 

within  similar  limits  of  temperature  during  the  fractional  distillation 
of  corresponding  naphthas  are  inversely  proportional  to  the  densities 
and,  consequently,  also  to  the  depths  of  the  layers. 

Natural  naphthas  are  dextrorotatory,  the  amount  of  the  rotation 
increasing  with  the  density,  and  hence  with  the  depth  of  the  layer. 

The  questions  of  racemisation,  carbonisation,  and  influence  of  high 
temperatures  on  tlte  decomposition  of  naphtha  are  discussed,  together 
with  the  influence  of  the  earth's  magnetism  on  the  rotation  of  natural 
naphtha  and  the  content  of  paraffins  in  a  naphtha  as  a  criterion  of  its 
geological  age.  T.  H.  P. 

Composition  of  Bauxite.  11.  Arsandaux  (Compt.  rend.,  1909, 
148,  1 1  IT)—!  118.  Compare  this  vol.,  ii,  490).— The  author  has  made 
complete  analyses  of  sixteen  French  bauxites  containing  different  pro- 
portions of  silica  in  order  to  determine  the  nature  of  the  silicate  in 
them.  Bauxite  is  mainly  in.soluhle  in  concentrated  hydrochloric  acid, 
but  all  the  iron  and  a  variable  pro[>ortion  of  the  alumina  are  dissolved. 
Traces  of  titanium  and  silica  are  also  found  in  the  solution.  The 
insoluble  portion  consists  mainly  of  alumina,  water,  siliot,  and 
titanium  oxide.  If  the  silica  which  cannot  be  boiIe«l  out  with  sodium 
carbonate  solution  is  supposed  to  be  all  combined  in  the  form  of 
kaolinite  (H^AloSi.^Op),  the  remaining  water  is  slightly  in  excess  of  the 
ratio  HgO  :  (AljOg  +  TiOj).  In  two  samples,  however,  the  ratio  is  nearer 
SHgO  :  Al^O,,.  It  is  supposed  that  in  presence  of  silica,  alumina  may 
form  a  higher  hydrate  than  AljOjjHjO.  R.  J.  C. 

Constitution  and  Qenesis  of  Natural  Ferric  Sulphates.  VII. 
Ihleite,  Janosite,  Coplapite.  Rudolf  Scharizer  {Zeitsch.  Kryst. 
Min.,  lOO'J,  46,  427—453.  Compare  Abstr.,  1907,  ii,  482).— The 
mineral  janosite  (Fe2(S04)3,9H.,0),  recently  described  by  H.  Bockh  and 
K.  Emszt  (Abstr.,  1905,  ii,  5.3(5)  has  been  asserted  by  E.  VVeinschenk 
and  by  Z.  Toborffy  (Abstr.,  1907,  ii,  629)  to  be  identical  with  copiapite. 
The  present  author  had  previously  suggested  (Abstr.,  1907,  ii,  482) 
that  material  having  this  composition  consists  of  a  mixture  of 
copiapite  (Fe^S^OoplBlLp)  and  ferric  tetrasulphate  (Fe.,S^Oi5,9H.p), 
and  new  experiments  support  this  conclusion.  It  also  appears  that  a 
compound  having  the  composition  given  for  ihleite  has  no  existence. 

Ordinary  copiapite  (Fe^SjOaplSHaO  or  [HO]3Fe4[SO^]5,17H.p)  is 
called  a-copiapite  to  distinguish  it  from  a  similar  substance  with  the 
composition  (HO)Fe3(S04)^,13H.p ;  the  latter  is  called  /3-copiapite, 
and  is  probably  identical  with  Rammelsberg's  misy.  The  various 
ferric  sulphates  are  differently  soluble  in  alcohol,  and  they  can  be 
purified  with  the  help  of  this.  Experiments  with  acetono  suggest 
that  even  concentrated  solutions  are  hydrolytically  dissociated  into 
various  components.  L.  J.  S. 

Adamite  from  Monte  Valerio,  Tuscany.  Piero  Aloisi  {Zeitsch. 
Kryst.  Min.,  1909,  46,  478—479;  from  Proc.  verb.  Soc.  Toscana  Set. 
Nat.,  1907,  17,  4 — 9). — Cavities  in  a  specimen  of  zinciferous  limonite 
contained    brilliant  sulphur-yellow  crystals   of   adamite.      These   are 
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orthorhombic,  with  a:h  '.c  =  0"9736  :  1  :  0'7013.    The  following  analysis 
closely  agrees  with  the  usual  formula,  Zn(ZnOH)As04. 

AS2O5.  ZnO.  Fe.  H2O. 

4075  55-79  trace  [3-46] 

L.  J.  S. 

Does  Thorium  Exist  as  Thorium  Silicate  in  Monazite? 
0.  Kress  and  Floyd  J.  Metzger  {J.  Amer.  Chem.  Soc,  1909,  31, 
640 — 652). — Some  authorities  state  that  thorium  is  present  in  monazite 
as  a  silicate,  either  as  orangite  or  thorite,  whilst  others  claim  that  it  is 
present  as  a  phosphate,  either  replacing  a  part  of  the  cerium  earths 
or  being  present  as  a  normal  phosphate  ;  still  others  claim  that  it  is 
present  both  as  phosphate  and  silicate. 

The  authors  have  analysed  a  number  of  different  specimens  of 
monazite,  determining  in  each  case  the  percentages  of  thoria,  total 
silica,  quartz,  and  of  silicate  silica.  In  no  case  was  silica  absent ;  the 
percentage  generally  increased  with  an  increase  in  thoria  content,  but 
it  did  not  do  so  invariably.  Out  of  fifty  analyses  in  which  the  silicate 
silica  was  separately  determined,  forty-five  showed  insufficient  silica  to 
combine  with  the  thorium  to  form  thorium  silicate.  Thirtj'^-nine 
analyses  showed  insufficient  total  silica  to  combine  with  the  thorium 
found.  Out  of  a  total  of  sixty-four  analyses,  fiffcy-five  indicate  that 
the  thorium  is  not  present  as  a  silicate. 

A  microscopic  examination  was  also  made  of  monazite,  and,  for  the 
sake  of  comparison,  of  thorite.  The  optical  characteristics  of  the 
silicate  present  in  monazite  were  quite  different  from  those  of  thorite, 
and  indicated  that  the  silicate  is  probably  a  felspar. 

The  microscopic  and  chemical  investigations  thus  both  lead  to  the 
same  conclusion,  namely,  that  thorium  is  not  present  in  monazite  in 
tl\e  form  of  thorium  silicate.  T.  S.  P. 

Calcium  in  Potash-felspar,  and  the  Formation  of  Myrmekite. 
Arthur  Schwantke  {Centr.  Min.,  1909,  311 — 316). — The  small 
amount  of  calcium  (1 — 2%  CaO)  frequently  present  in  orthoclase  has 
usually  been  assumed  to  be  due  to  the  isomorphous  intermixture  of 
the  anorthite  molecule,  CaAlgSigOg,  with  the  orthoclase  molecule, 
KgAlgSigOjg.  Some  of  the  published  analyses  agree  with  this  supposi- 
tion, whilst  others  are  better  explained  by  the  assumption  that  the 
hypothetical  molecule,  OaAlgSi^Oj^,  is  present.  The  existence  of  such 
a  molecule  receives  some  support  from  the  stilbite  formula : 

(Ca,Na2)Al2Si,Oi6,6H20. 
Again,  the  existence  of  the  intimate  intergrowth  of  plagioclase  and 
quartz,  known  as  myrmekite  (which  has  probably  been  derived  from 
the  alteration  of  orthoclase),  suggests  that  there  may  have  been  a 
change  from  CaAlgSigOjg  to  CaAljSigOg  with  a  separation  of  free 
silica.  L.  J.  S. 

[A  Mineral  Associated  with  Turquoise  in  New  Mexico.] 
E.  R.  Zalinski  {ZeitHch.  Kryst.  Min.,  1909,  46,  388;  from  Kconoviic 
Oeol.,  ly07,  2,  464 — 492). — An  account  is  given  of  the  occurrence  of 
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turquoise  in  the  Burro  Mountains,  New  Mexico.  It  occurs  in  decompoHed 
granite,  and  is  associated  with  kaolinite,  quartz,  halloysite,  and  a  pale 
greonisli-yellow  mineral  of  doubtful  nature.  The  following  analysis, 
by  K.  Adams,  indicates  that  the  last  is  related  to  halloysite. 

SiO,.  Al.Pj.  Fe.O.,-  ^^^-  MgO.  CaO.  NajO.  ¥ifi.  H3O.  P-fi^.  TiOj.  Cu.  Total. 
42-59  19-70    2'iQ     0-06     0-63     271     0-58     0-20   25-36    0-89     O'll     3-89     99-13 

L.  J.  S. 

Constitution  of  Zeolites.  Ennig  Baschibbi  {Zeilsch.  Kryat.  Min., 
11)09,  46,  479—480  ;  from  Proc.  verb.  Soc.  Toscana  Sci.  Nat.,  1907,  16, 
34— 42).— Tschermak's  method  (Abstr.,  1907,  ii,  771)  of  isolating 
silicic  acids  is  e.\tended.  Natrolite  (the  so-called  savite)  from  Monte- 
catini,  Tuscany,  gave  a  silica  jelly,  the  composition  of  which  at  the 
first  alteration  point  is  SiOj  62-32,  HjO  37-68,  corresponding  with 
orthosilicic  acid.  Natrolite  is  therefore  considered  to  be  an  ortho- 
silicate  with  water  of  constitution,  the  formula  being  U4NajAl,(Si04)3. 

Laumontite  ("  caporcianite ")  from  the  same  locality  has  the 
following  composition,  agreeing  with  the  formula,  CaAl.^Si^Oi4,4HjO, 
of  fresh  laumontite  (and  thus  disproving  the  idea  that  caporcianite 
is  a  partly  dehydrated  laumontite). 


SiO,. 

M.fi,. 

CaO. 

Na.p. 

KjO. 

HjO. 

Total. 

50-10 

21-50 

12-02 

117 

0-20 

15-06 

100  05 

The  silica  jelly  obtained  from  this  mineral  is  also  orthosilicic  acid, 
and  the  formula  of  laumontite  is  therefore  written  as  HgCaAlj(SiO^)^. 

L.  J.  S. 

Constitution  of  Ilvaite.  Ennig  Baschieri  {Zeitsch.  Kryst.  Min., 
1909,  46,480;  from  Proc.  verb.  Soc.  Toscana  Sci.  Nat.,  1907,  16, 
49 — 52). — Ilvaite  from  Elba  was  also  examined  by  Tschermak's 
method.  The  silicic  acid  obtained  contained  30-67  HgO,  corresponding 
with  diorthosilicic  acid,  H^SLjO^.  The  formula  of  ilvaite  is  therefore 
written  as  [FeO]2Fej[FeOH]2[Si207]2.  L.  J.  S. 

A  Nephelinic  Syenite  with  Sodalite  from  the  Transvaal, 
H.  A.  BuouwKK  {Coinpt.  rend.,  1909,  148,  1274— 1277).— The  mineral 
contains  : 

SiO^.     TiOo.     AlA-  FcoOj.    CaO.     MgO.     Na^O.     iuO.     HjO       CI2.      Total. 
48-35      0-45      23-10      2-48      2-51      0*89      13*20      3"58      2-91      1-49     10085 

In  the  cooling  of  the  rock,  syenite  appears  to  have  separated  first, 
followed  by  legyrine,  felspar,  and  nepheline.  The  rock  is  very  similar 
mineralogictilly  and  chemically  to  one  from  Greenland  and  one  from 
Tavajokthal  described  by  Kosenbusch  and  Hamsay  respectively. 

R.  J.  C. 

[Garnet  from  Idaho.]  James  Furman  Kemp  and  C.  G.  Gunther 
{Zeitsch.  Kryst.  Min.,  1909,  46,  389  ;  from  Trans.  Amer.  Inst.  Min. 
Enyin.,  1907,  38,  269 — 296). — A  garnet-rock  occurs  in  association 
with  copper  ores  at  the  contact  of   limestone  with  quartz-porphyry 
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near  Mackay  in  Idaho.     Analysis  I  is  of  pale  amber-yellow  material, 
and  II,  of  massive  garnet  : 


SiOg. 

AI2O3. 

Fe^Og. 

FeO. 

MnO. 

CaO. 

MgO. 

IlgO. 

Total. 

I. 

37-07 

17-42 

10-81 

0-68 

_ 

32-77 

0-51 

0-53 

99-79 

II. 

37-79 

11-97 

15-77 

1-31 

0-31 

32-57 

0-37 

— 

100-18 

L.  J.  S. 

Sanidine   from    the   Leilenkopf,   Lake   Laach.      Rheinhaed 

Brauns  {Jahrb.  Min.,  1909,  i,  43 — 57). — A  description  is  given  of  the 
sanidine  bombs  found  in  volcanic  tuff  at  the  Leilenkopf  near 
NiederlUtzingen.     Analysis  by  M.  Lubinski  gave  : 


SiOg. 

AloOs. 

BaO. 

Na^O. 

KoO. 

Fe. 

Total. 

Sp.  gr. 

63-89 

20-66 

0-94 

2-22 

12-60 

trace 

100-31 

2-57 

L.  J.  S. 

Fused  Mixtures  of  Oligoclase  with  Enstatite  and  Augite. 
Marg.  Schmidt  {Jahrh.  Min.  Beil-Bd.,  1909,  27,  604—641,  Compare 
Doelter,  Abstr.,  1906,  ii,  665). — Mixtures  of  oligoclase  and  enstatite 
and  of  oligoclase  and  augite  in  various  proportions  (every  10%)  were 
fused,  and  determinations  made  of  the  intervals  of  the  melting  points 
of  the  quickly-cooled  glassy  material  and  of  the  slowly-cooled  crystal- 
line product,  and  also  of  the  temperature  during  the  interval  of 
crystallisation.  The  results  are  plotted  on  curves,  and  the  microscopic 
structure  of  the  crystalline  products  is  described.  L.  J.  S. 

Laterite  from  Brazil.  Albert  Atterberg  {Centr.  Min.,  1909, 
361 — 366). — Three  samples  of  laterite  from  the  neighbourhood  of  Hio 
de  Janeiro  were  examined  :  I,  from  Santa  Teresa  ;  II,  from  Corcovado, 
and  III,  from  Serra  de  Itatiaya.  The  material  from  the  first  two 
localities  has  been  derived  by  the  weathering  of  gneiss,  whilst  that 
from  the  third  locality  owes  its  origin  to  nepheline-syenite.  A 
preliminary  sieving  of  the  material  separated  38-2,  37-5,  and  8-0% 
respectively  of  gravel  and  coarse  sand.  The  finer  material  was  then 
di»;ested  with  hydrochloric  acid,  and  afterwards  with  sodium  hydroxide  ; 
the  soluble  portions  gave  the  results  under  la,  Ha,  Ilia  respectively 
(calculated  to  100%  of  the  laterite).  The  insoluble  residue  was  then 
separated  by  sedimentation  in  water  into  a  finer  clayey  portion 
(I6-7,  12  4,  and  29-8%),  coarser  clay,  and  a  fine  sandy  portion.  The 
finer  clayey  portions  gave  on  analysis  the  results  under  16,  116,  III6 ; 
and  the  fine  sandy  portion  of  I  (10  6%  of  the  whole)  gave  Ic. 

Loss  on  Mois- 

SiOg.  TiOa.  AljOj.  ¥g^0^.  CaO.  MgO.  NajO.  K2O.  ignitiou.  tuio.  Total. 

la.      6-30      —        5-91  6*68      uil  0-16  0-23  064  —  —      19-92 

Ila.      500      —        7-93  6-16     0-07  0-21  0-06  008  —  —      1951 

Ilia.      1-54      —  11-92  4-51      nil  002  0-33  004  —  —      18-36 

Ii.    [39-44]  3-68  36-18*       —         ,,  0-20  0-60  0-50  15-00  4-40  100-00 

116.    [40-87]  3-03  37-93*       —         „  trace  0-79  0-88  13-60  290  10000 

lllh.    [42-61]  3-64  36-61*       —         „  0-12  0-40  030  1430  202  lOO'OO 

Ic.    [39-87]  5-60  33-50  1-71     trace  0-27  2-80  0-91  13-01  2-33  lOO'OO 

*  Including  a  little  FcgOa. 
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From  these  analyses  it  will  be  .seen  that,  beside:;  quartz  and  iron 
hydroxide,  the  material  consists  largely  of  kaolin  (or  of  the  soluble 
form  uacrite),  and  tiiat  only  in  Til  is  there  any  appreciable  amount 
(21%)  of  hydrargillite.  It  thus  appears  thai  while  some  laterites 
consist  largely  of  hydrargillite,  others  consist  largely  of  kaolin. 

L.  J.  S. 

French  Sub-alpine  Tertiary  Basalts.  Albert  M.  Levy  {Compt. 
rewL,  1909,  148,  1528 — 1531). — The  degree  of  acidity  of  an  igneous 
rock  is  represented  by  the  symbol  «^  =  .S'/(2K  +  3Na),  where,  6',  K,  and 
Na  are  the  percentages  of  silica,  potassium,  and  sodium  in  the 
colourless  constituents  of  the  rock.  In  neutral  rocks,  where  «^  =  1'9, 
albite  and  orthoclase  predominate.  When  <ft  is  less  than  1'9,  the  rock 
is  of  the  eleolitic  or  leucite  (basic)  type  ;  when  ^  is  greater  than  1  '9, 
the  rock  is  of  the  acidic  granite,  syenite,  or  tonalite  type.  Most 
French  tertiary  and  quaternai*y  rocks  are  of  the  acidic  type  (<^  >1'9), 
but  towards  the  eiist  in  sub-alpine  districts,  as  well  as  in  Germany 
and  Bohemia,  the  rocks  with  but  few  exceptions  are  neutral  or  basic. 
The  French  nephelinic  basalts  analysed  by  the  author  are  distinctly 
basic-  The  general  classification  of  igneous  rocks  into  Atlantic  (basic) 
and  Pacific  (acidic)  types  according  to  chemical  and  geographical 
characteristics  appears  to  be  invalidated  by  numerous  exceptions. 

R.  J.  C. 

Kocks  from  the  Eastern  Border  of  the  Armorican  Massif. 
L.  VANDiiUNOTi'E  (Covijjt.  veiid.,  1909,  148,  1202— 1205).— A  descrip- 
tion is  given  of  the  different  rock  types  met  with  in  the  Massif  of 
Ernee,  near  Laval  (dep.  Mayenne).  Analyses  are  given  of  :  I,  normal 
gabbro  ;  II,  olivine-gabbro  ;  III,  gabbro-norite. 

SiOj.   TiOj.  AlaOj.  Vo^O.^.  FeO.  MgO.    CaO.    Na^O.  K,0.   H,0.     Total. 


I. 

51-30 

0-32 

18-20 

1-28     5-10 

9-35 

12-?9 

1-80 

0-25 

0-31 

100-70 

11. 

48-70 

1-18 

17-95 

0-76     6-48 

8-20 

13-36 

1-90 

0-47 

0-70 

99-70 

III. 

53-60 

1-63 

15-01 

—      9-45 

7-05 

10-30 

2-50 

0-52 

0-50 

100-46 

L.  J.  S. 

Meteorites  of  Canon  Diablo.  George  P.  Merrill  and  Wirt 
Tassin  {Zeitsch.  Kryst.  Ji/in.,  1909,  46,  386;  ivom  Smillisoidan  Miscell. 
Collections,  1907,  50,  203 — 214). — Meteorites  of  a  new  type  from 
Canon  Diablo  consist  of  a  nucleus  of  iron  surrounded  by  iron  shale. 
The  former  contains  schreibersite  (anal.  I  and  II),  cohenite  (III), 
some  kamacite,  taenite  (IV),  and  a  small  amount  of  olivine  (V) : 


Fe. 

Ni. 

Co. 

Cu. 

P. 

C. 

I. 

63-04 

23-07 

0-03 

— 

13-80 



II. 

58-54 

26-08 

0-05 

trace 

15-37 



III. 

91-29 

2-48 

0-10 

— 

0-01 

5 -96 

IV. 

72-16 

27-75 

0-02 

— 

0-04 

0-12 

SiOa. 

MiiO 

FeO. 

NiO. 

V. 

41-51 

52-70 

5-89 

0-29 

L.  J.  S. 


592  ABSTRACTS  OF   CHEMICAL  PAPERS. 

The  Supposed  Meteorite  ("Leucite-uranolith")  of  Schafstiidt, 
near  Merseburg.  Max  Belowsky  {Gentr.  Min.,  1909,  289 — 293). — 
This  supposed  meteoric  stone  described  by  C.  Klein  (Abstr.,  1904,  ii, 
351)  as  the  representative  of  a  new  "  leucite-uranolith "  group  of 
meteorites,  and  unique  (amongst  meteorites)  in  containing  leucite,  is 
nothing  moi-e  than  a  piece  of  leucite-basanite  lava  from  Vesuvius. 

L.  J.  S. 


Physiological    Chemistry. 


An  Apparatus  for  Studying  the  Respiratory  Exchange. 
Francis  G.  Benedict  {Amer.  J.  Physiol.,  1909,  24,  345 — 374). — The 
apparatus  used  in  the  respiration  calorimeter  is  modified  for  use  in  a 
movable  form  of  apparatus.  The  same  main  principles  are  employed, 
and  the  apparatus  was  found  to  give  good  results.  It  is  described  in 
full  with  drawings  and  diagrams.  W.  D.  H. 

Cheyne-Stokes  Breathing.  Regulation  of  Breathing,  C. 
Gordon  Douglas  and  John  S.  Haldane  (J.  Physiol.,  1909,  38, 
401 — 419,  420 — 440). — Periodic  or  Cheyne-Stokes  breathing  can  be 
easily  produced  in  noi'mal  people,  and  comes  on  after  the  apnoea  which 
follows  forced  breathing.  It  is  produced  by  the  periodic  occurrence 
and  disappearance  of  the  indirect  excitatory  effects  of  want  of  oxygen 
on  the  respiratory  centre.  The  want  of  oxygen  may  be  due  to  abnormal 
deficiency  in  the  alveolar  oxygen  pressure,  or  to  the  effects  on  the 
circulation  of  changes  in  the  breathing,  or  to  both  causes. 

The  second  paper  is  a  discussion  of  the  part  played  by  various 
chemical  factors  in  the  regulation  of  normal  breathing.  It  is  shown 
that  the  respiratory  centre  acts  smoothly,  because  some  time  is  needed  for 
it  to  become  saturated  or  desaturated  to  the  carbon  dioxide  capacity  of 
the  circulating  blood.  But  for  this,  the  centre  would  undoubtedly 
"  hunt "  like  the  governor  of  an  engine  without  a  fly-wheel.  When 
the  excitation  of  the  centre  depends  partly  or  wholly  on  want  of 
oxygen,  this  fly-wheel  action  is  absent,  and  periodic  breathing  is  the 
result.  W.  D.  H. 

Blood-coagulation.  P.  Morawitz  {Biocliem.  Zeitsch.,  1909,  18, 
30 — 33). — Polemical  against  Mellanby  (compare  this  vol.,  ii,  158). 

W.  D.  H. 

Oxidative  Processes  in  the  Blood.  P.  Morawitz  {Arch.  exp. 
Path.  Pharm.,  1909,  60,  298— 311).— /n  vitro,  the  blood  of  rabbits 
suffering  from  sub-chronic  experimental  auajiuia  uses  up  oxygen  and 
gives  rise  to  carbon  dioxide,  especially  at  body  temperature.  This 
appears  to  be  related  to  the  formed  elements,  and  the  question 
whether  it  is  specially  connected  with  the  regenerative  process  is  to  be 
further  investigated.  W.  D.  H. 
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Action  of  Salts  of  Unsaturated  Patty  Acids  in  Hasmolysis. 
Benjamin  Moore,  Fred  P.  Wilson,  and  Lancelot  Hutchinson  {Proc. 
physiol.  Soc,  1909,  Ixxiii — Ixxiv ;  J.  Physiol.,  38). — Bile  salts 
dissolve  free  fatty  acids,  soaps,  lecithin,  and  cholesterol  at  body 
temperature.  The  solubility  of  saturated  fatty  acids  and  soaps  is  in- 
creased by  the  presence  of  oleic  acid  or  oleates.  Lecithin  also 
increases  the  solubility  of  soaps  and  cholesterol.  Recent  work  on 
haemolysis,  and  on  sodium  oleate  as  an  anti-complement,  gives  a  new 
aspect  to  these  solubilities.  All  substances  not  acting  as  solvents 
which  have  marked  hsemolytic  properties  (such  as  saponins  and  bile 
salts)  are  all  unsaturated  with  doubly  linked  carbon  atoms.  Sodium 
stearate  and  palmitate  have  no  laking  power,  but  sodium  erucate, 
oleate,  and  linoleate  have.  The  linoleate  has  the  greatest  number  of 
doubly  linked  carbon  atoms,  and  the  strongest  action  on  the 
corpuscles.  W.  D.  H. 

Quinine  and  Blood-pigment.  Louis  Lewin  {Arch.  exp.  Path. 
Pharm.,  1909,  60,  325— 327).— The  brown  pigment  which  has  been 
described  as  the  specific  result  of  the  action  of  quinine  on  the  blood  is 
merely  methsemoglobin,  the  spontaneous  formation  of  which  in  the 
blood,  especially  in  old  blood,  is  somewhat  hastened  by  the 
presence  of  quinine  and  certain  other  alkaloids  (morphine  and  cocaine). 

W.  D.  H. 

Vasodilatin.  The  Active  Substance  of  Extracts  of  All 
Parts  of  the  Digestive  Canal,  Brain,  Pancreas,  and  Peptone. 
Lbo  Popielski  and  K.  Panek  {P/luger's  Archiv,  1909,  128, 
222 — 225). — Vasodilatin  is  the  name  given  to  a  substance  in 
extracts  of  the  alimentary  canal,  brain,  pancreas,  and  Witte's 
peptone,  which  is  believed  to  produce  the  lowering  of  blood-pressure. 
It  is  not  precipitated  by  lead  acetate,  but  it  is  precipitated  by 
phopphotungstic  acid.  It  is  soluble  in  absolute  alcohol ;  it  is  not 
choline  or  any  other  alkaloid ;  it  is  not  a  protein.  Its  identification 
is  uncertain.  W.  D.  H. 

Digestion  in  the  Animal  Body.  XXVIII.  E.  S.  London. 
XXIX.  E.  S.  London  and  A.  Sivr^.  XXX.  E.  S.  London. 
XXXI.  E.  S.  London  and  N.  A.  Dobrowolskaja.  XXXII. 
E.  S.  London  and  F.  J.  Riwosch-Sandberg  {Zeitsch.  physiol.  Chem., 
1909,  60,  191—193,  194—266,  267—269,  270—273,  274—283. 
Compare  Abstr.,  1908,  ii,  1050).— XXVIII  deals  with  further 
variations  in  the  poly-fistula  method  in  dogs.  XXIX  works  out  further 
details  concerning  the  digestion  and  absorption  of  fat,  starch,  and 
flesh,  given  either  alone,  in  pairs,  or  all  three  at  once,  so  as  to  ascei-tain 
the  influence  exerted  on  the  rate  of  digestion  and  absorption  of  each 
by  the  other  two  'on  the  lines  of  the  author's  previous  researches. 
XXX  deals  with  the  digestion  and  absorption  of  elastin,  which  are 
much  slower  than  for  other  proteins.  XXXI  shows  that  the  author's 
laws  of  digestion  and  absorption  previously  worked  out  for  protein 
hold  good  also  for  carbohydrates.  XXXII  deals  with  the  absorption 
of   certain   amino-acids ;    c^-alanine   given   alone  is  somewhat  better 

VOL.  xcvi.  ii.  39 
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absorbed  than  when  in  a  digested  mixture  ;  it  is  absorbed  better  than 
Z-alanine,  and  also  better  than  glycine.  The  amino-acids  given  pro- 
duce a  large  flow  of  intestinal  juice.  W.  D.  H. 

The  Bfifects  of  Bone  Ash  on  Digestion  and  Metabolism. 
Alfred  Peirce  Lothrop  {Amer.  J.  Physiol.,  1909,  24,  297 — 324). — 
In  metabolism  experiments  on  dogs,  a  convenient  method  of  separating 
the  faeces  consists  in  the  administration  of  bone  ash  at  given  intervals. 
It  is  therefore  necessary  to  determine  what  changes,  if  any,  are 
produced  by  the  bone  ash  itself.  Beyond  an  increase  in  bulk,  and 
frequency  of  elimination  of  the  faeces,  it  was  found  to  produce  no 
effect  on  the  digestive,  absorptive,  or  metabolic  processes  of  the  body. 

W.  D.  H. 

Can  Nitrogenous  Equilibrium  be  Maintained  on  Diets 
Containing  Zein  or  Gliadin  as  the  only  Nitrogenous  Con- 
stituents? Yaldemar  Henriques  {Zeitsch.  physiol.  Chem.,  1909,  60, 
105 — 118). — It  has  been  already  shown  by  Hopkins  and  Wilcock 
that  nitrogenous  equilibrium  cannot  be  maintained  on  a  diet  con- 
taining zein,  which  does  not  yield  tryptophan  as  a  product  of  hydro- 
lysis. These  experiments  have  been  extended  by  the  author,  who  has 
also  carried  out  similar  researches  with  gliadin,  which  yields  tryptophan 
on  hydrolysis  and  large  quantities  of  glutamic  acid,  but  not  lysine. 
Eats  were  employed  as  the  subjects  of  the  experiments,  and  the  intake 
and  output  of  nitrogen  were  estimated,  definite  quantities  of  the 
nitrogenous  food  being  in  each  case  added  to  standard  diets  containing 
carbohydrates,  fats,  and  salts.  It  was  found  that  whilst  nitrogenous 
equilibrium  cannot  be  maintained  on  a  diet  containing  zein  as  the 
only  nitrogenous  component,  the  loss  of  nitrogen  was  appreciably  less 
than  when  the  diet  was  quite  nitrogen-free.  With  gliadin,  if  given  in 
sufficient  quantity,  on  the  other  hand,  not  only  can  nitrogenous 
equilibrium  be  maintained,  but  a  storage  of  nitrogen  in  the  organism 
can  take  place.  S.  B.  S. 

Nuclein  Metabolism,  and  its  Relationship  to  the  Nuclein 
Ferments  in  the  Human  Organism.  Milton  C.  Winternitz  and 
Walter  Jones  {Zeitsch.  physiol.  Chem.,  1909,  60,  180—190). — 
Nuclease  hydrolyses  nucleic  acid  with  the  formationof  guanine  and 
adenine ;  amidases  (guanase  and  adenase)  decompose  guanine  and 
adenine,  with  scission  of  ammonia  into  xanthine  and  hypoxanthine, 
and  lastly,  xantho-oxydase  oxidises  hypoxanthine  into  xanthine  and 
uric  acid.  Little  is  known  as  to  the  distribution  of  these  various 
ferments  in  the  human  body,  and  their  distribution  was  therefore 
investigated  in  the  organs  taken  from  subjects  who  had  suffered  from 
two  widely  different  diseases,  namely,  typhus  and  aneurism.  In  both 
cases  similar  results  were  obtained,  and  these  may-  be  regarded  as 
typical  of  the  normal  distribution.  The  liver  and  spleen  were  found 
to  be  incapable  of  changing  adenine  into  hypoxanthine.  The  liver,  on 
the  other  hand,  can  convert  guanine  into  xanthine,  and  oxidise  the 
latter  substance  into  uric  acid.  The  results  differ  from  those  obtained 
from  corresponding  organs  of  the  pig.  S.  B.  S. 
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The  Absorption  of  Purine  Substances.  Joir.  Bibebfeld  and 
Julius  Schmid  (Zeitsch.  physiol.  Cfuim.,  ^1909,  60,  292— 297).— Tlie 
lymph  of  dogs  and  cats  after  feeding  on  milk  and  meat  contains  no 
purine  substances ;  the  same  is  true  after  abundant  feeding  on  nucleic 
acid.  The  excretion  of  the  catabolic  products  of  nucleic  acid  begins 
early,  and  is  completed  within  twenty-four  hours,  as  the  ratio  between 
uric  acid  and  total  nitrogen  in  the  urine  shows.  W.  D.  H. 

The  Origin  and  Destiny  of  Cholesterol  in  the  Animal 
Organism.  Part  V.  On  the  Inhibitory  Action  of  the  Sera 
of  Rabbits  Fed  on  Diets  Containing  Varying  Amounts  of 
Cholesterol  on  the  Haemolysis  of  Blood  by  Saponin.  Mary 
T.  Fraser  and  John  A.  Gardner  (Proc.  Boy.  Soc.,  1909,  B,  81, 
230 — 247). — Cholesterol  combines  with  saponin  and  thus  inhibits  its 
hsemolytic  action  on  blood  corpuscles.  The  esters  do  not  possess 
similar  action.  The  antihtemolytic  action  of  sera  when  suspensions  of 
corpuscles  are  treated  with  saponin  was  therefore  investigated  in 
order  to  determine  whether  cholesterol  was  present  in  these  sera  taken 
from  rabbits  which  had  been  receiving  diets  containing  in  some  cases 
cholesterol  and  in  others  none ;  in  these  cases  the  quantities  are  too 
small  for  estimation  of  chemical  methods.  It  was  found  that  when 
cholesterol  is  in  the  food  of  rabbits,  some  is  absorbed  and  finds  its 
way  into  the  blood-stream  as  free  cholesterol,  only  a  portion  of  the 
total  ingested  being  absorbed,  the  rest  being  excreted  unchanged. 
The  amount  of  cholesterol  which  finds  it  way  to  the  blood-stream  is  not 
increased  by  increasing  the  amount  given  in  food,  and  the  animals 
appear  to  take  up  only  such  amounts  as  they  can  utilise.  When 
ingested  in  the  form  of  esters,  the  latter  undergo  hydrolysis  in  part 
during  digestion,  and  cholesterol  appears  free  in  the  blood-stream. 
Phytosterol  appears  to  act  like  cholesterol,  in  that  it  is  absorbed,  but 
it  is  not  yet  known  whether  it  appears  in  the  blood-stream  as  such,  or 
is  converted  into  cholesterol.  S.  B.  S. 

Cerebro-spinal  Fluid.  Nature  of  the  Reducing  Sub- 
stance. Analysis  of  Fluid  from  a  Hydrocephalous  Case. 
W.  Mestrezat  (/.  Fharm.  Chim.,  1909,  [vi],  29,  472—481).— 
Analyses  of  cerebro-spinal  fluid  taken  from  a  hydrocephalous  infant 
during  life  and  after  death  gave  the  following  results,  expressed  in 
parts  per  1000  :  (1)  Fluid  witJidrawn  during  life. — Extract  dried  at 
110°,  106,  ash  8'2,  clJorides  (as  NaCl)  6*95,  protein  0-35,  dextrose 
0-48 — 0-51,  organic  matter,  other  than  dextrose,  1-92,  A  0-55°.  The 
fluid  was  limpid,  colourless,  and  slightly  alkaline  to  litmus.  (2)  Fluid 
withdrawn  after  death. — Extract  dried  at  110°,  1093,  ash  9-00, 
chlorides  (as  NaCl)  7-66,  CaO  0-087,  NagO  4-13,  KgO  0-37,  CI  4-64, 
SO3  O'OSO,  P2O5  0"012,  carbonic  acid  and  organic  acids  (expressed  as 
lactic  acid)  209,  protein  0-17,  organic  matter  1-93,  water  989-07, 
A  0-60°  Thei-e  were  also  traces  of  dextrose,  iron,  nitrates,  and  nitrites 
(due  to  reduction  of  nitrates)  present,  but  no  albumoses,  peptones, 
amylase,  urea,  or  uric  acid  could  be  detected.  The  fluid  was  limpid 
and  slightly  alkaline  to  litmus. 

39—2 
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Both  specimens  were  normal  in  their  content  of  mineral  matter, 
although  the  "  dry  extract "  was  a  little  low,  and  also  the  lime  and 
phosphoric  oxide,  as  is  generally  found  in  hydrocephalous  cases.  The 
protein  consisted  of  a  mixture  of  serin  and  globulin.  Dextrose  was 
identified  by  the  preparation  of  its  phenylosazone.  The  conflict  of 
opinion  as  to  whether  the  reducing  power  of  cerebro-spinal  fluid  is  due 
to  dextrose  or  to  some  other  substance  is  explained  by  the  observa- 
tion that  these  f-pecimens  contained  dextrose  and  a  second  reducing 
substance,  which  is  precipitated  in  the  defecation  of  the  fluid  by  mer- 
curic nitrate.  This  substance  does  not  appear  to  be  catechol,  since 
it  gives  no  coloration  with  ferric  chloride,  but  it  may  be  glycuronic 
acid  or  a  derivative  of  this.  It  does  not  always  occur  in  cerebro- 
spinal fluid,  but  is  usually  found  when  there  is  little  dextrose  present. 
The  original  contains  numerous  references  to  previous  work  on  this 
and  associated  subjects.  T.  A.  H. 

Lecithins  and  Gholesterols  Contained  in  the  Sperma  and 
Ovary  of  Tunny  Pish.  Seeafino  Dezani  {Giorn.  R.  Accad.  Med. 
Torino,  1909,  15). — The  lecithin  extracted  by  alcohol  from  the 
testicles  and  ovary  had  practically  the  same  composition,  and  yielded 
30 — 33%  of  oleic  acid  and  67 — 70%  of  palmitic  and  stearic  acids. 
Ethereal  extracts  yielded  lecithins  containing  much  more  oleic  acid 
(45  and  48%  respectively). 

Cholesterol  from  sperma  gave  results  agreeing  with  the  formula 
CgvH^^OjHgO,  and  has  the  properties  of  cholesterol  obtained  from  other 
animals ;  m.  p.  138 — 145°.  The  substance  obtained  from  the  ovary  has 
the  same  composition,  but  gives  no  coloration  with  sulphuric  acid. 
When  treated  with  chloroform  and  sulphuric  acid,  a  coloration  appears 
in  about  an  hour,  and  in  twelve  hours  the  chloroform  layer  has  a 
reddish-violet  colour,  whilst  the  sulphuric  acid  shows  a  green 
fluorescence.  M.  p.  100 — 104°.  It  is  doubtful  whether  the  substance 
is  a  distinct  compound,  or  whether  its  different  behaviour  is  due  to 
impurities.  N.  H.  J.  M. 

Action  of  Salts  on  Autolysis.  Luigi  Peeti  {Zeitsch.  physiol. 
Chem.,  1909,  60,  317 — 340). — Ferric  chloride,  sulphate,  and  oxalate, 
manganese  chloride,  sulphate,  and  lactate,  aluminium  chloride  and 
sulphate,  and  cobalt  nitrate  added  to  the  liver  in  small  quantities 
during  autolysis  increase  the  amount  of  non-coagulable  nitrogen ; 
this  increase  is  progressive  as  more  salt  is  added.  Manganese  acetate 
and  cobalt  chloride  act  in  the  same  way  at  first,  until  the  amount  of 
salt  reaches  a  certain  height,  beyond  which  they  produce  the  opposite 
result.  Platinum  chloride  beyond  a  certain  point  gives  variable 
results.  Sodium  chloride  and  sulphate  and  copper  sulphate  at  first 
produce  no  effect,  but  beyond  a  certain  concentration  lessen  the  non- 
coagulable  nitrogen.  Palladium  chloride,  calcium  chloride,  barium 
chloride,  and  strontium  chloride  and  bromide  have  no  effect.  Cadmium 
chloride,  nickel  chloride  and  nitrate,  magnesium  chloride,  and  zinc 
sulphate  lessen  the  non-coagulable  nitrogen ;  this,  however,  occurs 
before  it  can  affect  the  autolytic  process.  W.  D.  H. 
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Influence  of  Narcotics  of  the  Fatty  Series  on  Autolysis. 
Richard  Chiari  {Arch.  exp.  Path.  Pharm.,  1909,  60,  256—264).— 
Narcotics  at  first  accelerate  autolysis,  because  they  dissolve  lipoids 
and  so  allow  free  entry  of  the  enzymes  to  the  protoplasm  of  cells. 

W.  D.  H. 

The  Pat  of  the  Liver,  Kidney,  and  Heart.  II.  Percival 
Hartley  {J.  Physiol.,  1909,  38,  353— 374).— The  following  higher 
fatty  acids  are  present  in  the  liver :  palmitic,  stearic,  oleic,  linoleic, 
and  one  with  the  formula  CjoHj/Jj.  The  double  linking  in  liver-oleic 
acid  lies  between  the  sixth  and  seventh  carbon  atoms  reckoning  from 
the  methyl-group  end  of  the  chain,  whereas  that  from  adipose  tissue 
is  exactly  in  the  middle  of  the  chain.  Some  evidence  was  obtained  of 
the  presence  of  two  linoleic  acids  in  the  liver.  The  occurrence  of  the 
acid  C20H32O5  is  shown  by  the  formation  of  octjibromoarachidic  acid 
on  bromination,  and  of  its  hydroxy-dorivative  on  oxidation.  The 
unsaturated  acids  account  for  approximately  one-half  of  the  acids 
present.  The  acid  CjoHj^Oj  occurs  to  the  extent  of  about  10%  of  the 
total  fatty  acids,  and  linoleic  is  more  abundant  than  oleic  acid.  The 
high  iodine  value  and  the  ease  with  which  atmospheric  oxygen  is  taken 
up  are  due  to  the  presence  of  linoleic  acid  and  the  acid  CjqIIjjOj. 
The  unsaturated  acids  are  present  to  a  large  extent  in  lecithin  and 
similar  substances.  W.  D.  H. 

Occurrence  of  Mixed  Qlycerides  in  Natural  Fats.  Isidor 
Klimont  and  E.  Meisels  {Moiuttsh.,  1909,  30,  341— 346)— To  the 
list  of  fats  containing  mixed  glycerides  is  to  be  added  the  fat  of  the 
domestic  goose  and  of  the  domestic  duck.  Goose  fat  (D^*  0*9270, 
saponification  number  193"3,  iodine  number  70*1 ),  when  crystallised 
from  acetone  containing  a  little  chloroform,  gives  a  substance,  m.  p. 
59°,  saponification  number  203'0,  the  mixture  of  fatty  acids  from 
which  has  m.  p.  56  5°  and  acid  number  209  3.  These  numbers  agree 
with  those  of  a  mixture  of  palmitic  acid  (2  mols.)  and  stearic  acid 
(1  mol.),  m.  p.  55-1°  Duck  fat  (D^^  0912,  m.  p.  27— 28^  saponifica- 
tion number  193  "6,  iodine  number  71*7),  when  crystallised  from 
acetone  and  chloroform,  gives  a  substance,  m.  p.  59 — 60°,  saponification 
number  203*9,  the  fatty  acids  from  which  have  m.  p.  54—55°  and 
acid  number  209 '7.  The  substances  are  probably  identical  with  Guth's 
•-stearyldipalmitin  or  )8-stearyldipalmitin  (Abstr.,  1903,  i,  225). 
Repeated  crystallisation  of  a  mixture  of  tristearin  and  tripalmitin 
yields  finally  a  mixture  of  const^int  m.  p.,  66°,  containing  70%  tristearin 
and  30%  tripalmitin.  C.  S. 

The  Milk  of  a  Woman  Sixty-two  Years  Old.  Sigmund 
Frankel  {Biochem.  Zeitsch.,  1909,  18,  34 — 36). — The  milk  obtained 
differs  in  no  chemical  way  from  that  of  normally  lactating  women. 

W.  D.  H. 

The  Parent  Substance  which  is  the  Cause  of  the  Cammidge 
Reaction  in  Urine.  K.  Smolenski  {Zeitsch.  physiol.  Chem.,  1909, 
60,  119 — 130). — Cammidge  has  shown  that  in  many  cases  of  acute 
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diseases  of  the  pancreas,  urine  is  excreted,  which,  after  boiling  with 
acids  (and  only  after  boiling),  gives  a  reaction  with  phenylhydrazine, 
and  readily  reduces  Fehling's  solution.  These  reactions  have  been 
shown  by  the  author  to  be  due  to  the  presence  of  sucrose,  by  the 
investigation  of  the  optical  properties  of  the  urine,  both  before  and 
after  hydrolysis  with  acids  (inversion),  by  the  identification  of  the 
phenylhydrazine  precipitate  obtained  by  Cammidge's  method,  and  by 
the  isolation  of  the  disaccharide  from  urine  in  the  form  of  its  strontium 
compound.  The  output  of  sucrose  in  the  urine  could  be  markedly 
increased  if  larger  quantities  of  this  sugar  were  ingested.  It  is  suggested 
that  the  phenomenon  of  sucrose  excretion  in  urine  should  be  termed 
"  saccharosuria."  The  case  investigated  by  the  author  was  shown  by 
subsequent  post-mortem  examination  to  be  one  of  cancer  of  the  stomach. 
The  pancreas  was,  however,  normal.  S.  B.  S. 

The  Biological  Action  of  Salts.  I.  Ernst  Schloss  {Biochem. 
Zeitsch.,  1909,  18,  14 — 21). — The  special  point  investigated  was  the 
influence  of  salts  on  the  body  temperature  of  children.  The  univalent 
cations  sodium  and  potassium  appear  to  be  the  carriers  (Trager)  of  the 
temperature-elevating  function,  and  the  bivalent  cation  calcium  that  of 
the  temperature  depressing  function.  W.  D.  H. 

Action  of  Alkali  Salts  on  Ciliated  Epithelium.  Rudolf  Hober 
[with  M.  Iwaschkiewitsch]  {Biochem.  Zeitsch.,  1909,  17,  518 — 542). 
— The  tissue  employed  was  the  mucous  membrane  from  the  frog's  throat. 
The  action  of  ions  and  cations  was  investigated  separately.  The  anions 
can  be  arranged  in  the  following  order  :  I,  Br,  NOg,  CI,  SO^,  the  ciliary 
movement  being  arrested  most  rapidly  in  iodides,  and  least  rapidly  in 
chlorides  and  sulphates.  The  action  of  the  cations  is  more  complex ; 
they  can  be  arranged,  however,  in  the  following  order  :  Li,  Cs,  Na,  NH^, 
Rb,  K.  Lithium  and  caesium  have  the  strongest  action,  and  rubidium  and 
potassium  the  weakest.  This  order  of  anions  and  cations  is  similar  to 
that  which  has  been  found  in  other  physiological  phenomena,  and  in  the 
precipitation  of  certain  colloids.  S.  B.  S. 

The  Action  of  Salts  on  Toxin  and  on  Toxin-antitoxin  Com- 
binations in  Presence  of  Serum  Proteins.  Ernst  P.  Pick  and 
Oswald  Schwarz  {Biochem.  Zeitsch.,  1909,  17,  491— 517).— Th^ 
toxicity  and  the  effect  of  toxin-antitoxin  combination  was  tested  in 
the  usual  way  by  injecting  the  mixtures  into  mice.  It  was  found  that 
salts  with  monad  cation,  such  as  sodium  chloride,  sodium  sulphate, 
ammonium  sulphate,  thiocyanate,  and  bromide,  which  have  no  action 
on  diphtheria  or  tetanus  toxin,  exert  no  influence  on  the  combination 
between  the  toxins  and  antitoxins  in', relatively  high  concentration; 
nor  is  the  combination  toxin-antitoxin  destroyed  by  these  salts. 
Calcium  and  aluminium  ions  act  on  the  tetanus  toxin,  which,  however, 
can  be  protected  from  the  destructive  action  by  the  presence  of  an 
immune  serum  ;  they  also  acton  the  toxin -antitoxin  combination  ;  the 
more  stable  the  latter  is  the  more  energetic  the  action  of  the  metallic 
ions.     Magnesium  salts  act  in  the  reverse  way,  namely,  the  magnesium 
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ion  exerts  its  action  when  the  toxin  is  added  to  the  serum-salt 
mixture ;  it  acts  but  little  on  the  toxin-antitoxin  combination.  The 
authors  offer  an  explanation  of  the  phenomena,  in  which  they  assume 
that  the  neutralisation  phenomena  of  toxin  by  antitoxin  proceeds  in 
two  phases,  namely,  the  phase  of  colloidal  adsorption  and  the  phase  of 
the  specific  saturation  of  the  toxin.  Salts  of  univalent  and  bivalent 
metals  in  the  concentrations  investigated  act  neither  on  the  toxin  nor 
antitoxin,  nor  on  the  combination  of  the  two,  in  the  case  of  the 
diphtheria  toxin.  S.  B.  S. 

Action  of  the  Digitalin  Group  on  the  Heart.  N.  Wkrschinin 
(Arch.  exp.  Path.  Pharm.,  1909,  60,  328— 339).— Frogs'  hearts  per- 
fused with  Ringer's  solution  containing  0*5  mg.  of  strophanthin  or 
digitoxin  are  brought  into  a  condition  of  systolic  standstill,  whereas 
weaker  concentrations  stop  the  heart  in  diastole.  The  action  is 
greater  if  the  perfusing  fluid  contains  about  one-third  of  rabbit's 
blood  or  rabbit's  serum ;  then  doses  which  ordinarily  govern  diastole 
bring  about  systolic  stoppage.  W.  D.  H. 

Action  of  Picrotoxin  on  the  Autonomic  Nervous  System. 
Hermann  Fhiedricii  GkOnwald  (Arch.  exp.  Path.  P/uirm.,  1909,60, 
249 — 255). — The  investigations  show  that  picrotoxin  acts  in  a  toxic 
manner  on  the  central  portion  of  the  autonomic  nervous  system. 
Kelated  substances,  such  as  toxiresin  and  digitalresin,  have  probably  a 
similar  action.  W.  D.  H. 

Pharmacological  Investigation  of  Tetrahydronaphthyl- 
amine.  D.  Jonescu  {Arch.  exp.  Path.  Pharm.,  1909,60,  345—359).— 
This  substance  produces  a  rise  of  blood-pressure,  but  differs  from 
adrenaline  in  its  action  in  several  ways.  It  does  not  excite  the 
vagus  centre ;  its  action  on  the  sympathetic  system  is  both  central  and 
peripheral ;  it  produces  mydriasis,  contraction  of  peripheral  vessels, 
and  of  other  varieties  of  plain  muscle.  It  has  no  action  on  glands, 
and  does  not  cause  glycosuria.  W.  D.  H. 

Mechanism  of  the  Action  of  Atoxyls.  Wilhelm  Roehl  {C/iem. 
Zentr.,  1909,  i,  1666;  from  Berlin,  klin.  Woch.,  1909,  46,  No.  11). 
— The  chief  process  is  that  of  reduction,  which  leads  to  the  formation 
of  ^aminophenylarsenious  oxide.  This  view  is  in  agreement  with  the 
action  of  arsenic  trioxide,  and  also  with  all  known  phenomena.  It  is 
neither  necessary  to  assume  the  reduction  product  first  unites  with 
albumin  to  product  a  toxalbumin  (Levaditi),  nor  that  the  organisms 
must  be  in  some  definite  relationship  with  the  body-cells  (Uhlenhuth). 

J.  V.  E. 

Acid  Poisoning.  Julius  Pohl  (Biochem.  Zeitsch.,  1909,  18, 
24 — 29). — Eppinger  regards  amino-acids  and  urea  as  substances  which 
neutralise  the  toxic  effects  of  acids,  because  they  give  rise  to 
ammonia.     The  present  experiments  on  herbivora  (rabbits)  lend  no 
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support  to  this  idea.     The  administration  of  proteins,  amino-acids,  and 
urea  has  no  such  protective  action  against  mineral  acids.     W.  D.  H. 

An  Improved  Method  of  Desiccation.  L.  F.  Shack  ell 
(Amer.  J.  Physiol,  1909,  24,  325— 340).— The  method  of  drying  is 
improved  (1)  by  the  production  of  a  high  vacuum  by  the  Geryk  pump ; 
(2)  by  freezing  the  material  prior  to  desiccation,  and  (3)  by  keeping 
the  sulphuric  acid  absorbent  well  mixed  throughout.  Liquids  need 
not  be  frozen,  but  can  be  absorbed  on  dry  sand.  The  method  is  very 
rapid,  and  the  materials  dried  are  not  chemically  altered.  It  ought  to 
be  specially  valuable  in  the  drying  of  the  serums,  etc.,  used  in  serum 
therapy.  W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Metallic  Filter  with  Adjustable  Uniform  Interstices  Re- 
ducible to  Ultramicroscopic  Dimensions.  Emile  Gobbi  {Compt. 
rend.,  1909,  148,  1126— 1128).— The  Chamberland  filter  and  others  of 
the  same  kind  retain  bacteria  and  fine  particles  for  a  certain  time 
only.  The  action  of  the  filter  is  to  pass  the  liquid  through  long 
canals,  which,  although  wide  enough  to  pass  small  particles,  cause  them 
to  be  arrested  by  surface  action.  The  author's  filter  aims  at  arresting 
bacteria  and  colloid  particles  by  the  uniform  minuteness  of  the 
interstices  of  the  filter,  whilst  not  impeding  the  liquid  by  long  canals. 
The  filter  is  composed  of  several  hundred  metres  of  nickel  ribbon 
O'l  mm.  thick,  1*5  mm.  wide,  rolled  spirally  on  its  flat  face  to  make 
up  a  cylinder.  The  ribbon  has  a  series  of  tiny  ribs  on  one  side  of  it 
very  close  together,  so  that  when  the  filter  is  tightened  by  screwing 
up  the  ribbon  the  size  of  the  interstices  depends  on  the  height  of  the 
ribs.  Liquid  friction  is  small,  since  it  depends  on  the  width  of  the 
ribbon  employed — in  this  case  1  '5  mm. 

Seine  water,  filtered  under  a  pressure  of  30  metres,  remained  quite 
sterile  even  when  the  filter  had  been  in  continual  use  for  several  days. 
Solutions  of  neutral-red  and  Magdala-red  were  entirely  decolorised  by 
filtration,  but  methyl-violet  was  only  partly  retained.  In  presence  of 
2%  of  sodium  chloride,  however,  the  latter  dye  was  apparently  poly- 
merised, and  was  retained  by  the  filter  for  some  hours.  R.  J.  C. 

The  Influence  of  Glucosides  on  the  Growth  of  Acid-fast 
Bacilli,  with  a  New  Method  of  Isolating  Human  Tubercle 
Bacilli  Directly  from  Tuberculous  MateHal  Contaminated 
with  Other  Micro-organisms.  F.  W.  Twort  {Proc.  Roy. 
Soc,  1909,  B,  81,  248). — Investigations  were  undertaken  with  the 
object  of  determining  the  action  of  acid-fast  bacilli  on  glucosides, 
of  which  forty-three  were  tested ;  no  evidence  was  obtained  of  any 
fermeptative   actiojg:.     OnB  glucpside,   ericolin,  was   found   to  kill  a 
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large  number  of  species  of  micro-organisms,  but  had  little  effect  on 
acid-fast  baoilli.  If  sputum  is  treated  with  a  2%  ericolin  solution 
at  38°  for  from  three-quarters  to  one  hour,  most  of  the  other 
organisms  are  killed ;  the  tubercle  bacilli  are  unaffected,  and  by 
sub-culturing  on  to  Dorset's  medium,  and  again  sub-culturing  from 
this  if  necessary,  a  pure  strain  of  tuberble  bacilli  is  easily  obtained. 

S.  B.  S. 

Bacillus  amylobacter  A.  M.  et  Bredemann.  0.  Bredemann 
(Ceyitr.  Bakt.  Par.,  1909,  ii,  23,  385— 566).— A  long  treatise  on  this 
organism  in  its  various  relationships.  It  fixes  nitrogen,  decomposes 
carbohydrates  with  formation  of  alcohol  and  volatile  acids,  and  is 
characterised  by  its  property  of  making  and  storing  glycogen,  a 
property  shared  by  few  other  micro-organisms.  The  method  of 
examining  the  volatile  acids  was  to  prepare  a  mixed  barium  salt  from 
the  distillate  and  determine  the  percentage  of  barium  in  the  mixture. 
So  far  as  the  method  can  be  depended  on,  it  fails  to  indicate  any 
difference  between  the  cultures  obtained  from  different  sources,  and  to 
this  extent  shows  that  the  limits  within  which  the  organism  is  liable 
to  variation  are  narrow, 

A  full  bibliography  is  appended.  E.  J.  R. 

The  Growth  of  Bacillus  tuberculosis  and  Other  Micro- 
organisms   in   Varying    Percentages    of    Oxygen.      Benjamin 

MooKE  and  R.  Stenhouse  Williams  {Bio-Chem.  J.,  1909, 4, 177 — 190). 
— Bacillus  tuberculosis  either  does  not  grow  at  all,  or  grows  very  badly 
in  the  entire  absence  of  oxygen  or  in  presence  of  a  partial  pressure  of 
oxygen  amounting  to  80  to  90%  of  an  atmosphere.  Staphylococcus 
aureus  and  S.  albus  behaved  in  a  similar  way.  On  the  other  hand, 
B.  coli,  typhosus,  diphtheriae,  and  dysenteriae  (Kruse)  grew  equally 
well  both  in  air  and  oxygen  ;  two  other  forms  of  B.  dysenteriae  make 
less  growth  in  oxygen  than  in  air,  whilst  S.  citreus  showed  certain 
differences  in  the  manner  of  growth.  E.  J.  R. 

The  Stereochemistry  of  Lactic  Acid  Fermentation.  Reginald 
O.  Herzog  and  F.  Horth  {Zeitsch.  physiol.  Chem.,  1909,  60,  131— 151). 
— The  action  of  various  bacteria  capable  of  producing  lactic  acid  was 
investigated,  and  a  bouillon  medium  containing  different  sugars 
was  employed.  The  amount  of  lactic  acid,  its  optical  properties, 
and  the  amount  of  unchanged  sugars  after  bacterial  action  were 
determined.  It  was  found  that  both  aldehyde  and  ketone  alcohols, 
as  well  as  substances  containing  alcohol  groups  alone  (such  as 
mannitol),  formed  satisfactory  substrates  for  lactic  acid  fermentation  ; 
also,  in  some  cases,  pentoses,  hexoses,  disaccharides,  and  methyl- 
glucoside.  Glycerol,  erythritol,  and  dulcitol  were  unattacked.  In 
some  cases  the  quantity  of  lactic  acid  formed  corresponded  with  the 
amount  of  sugar  which  had  disappeared  from  the  substrate  after 
fermentation ;  in  other  cases  there  was  a  loss.  The  lactic  acid 
formed  was  in  most  cases  optically  active.  The  form  of  the  lactic 
acid  appears  to  depend  on  the  nature  of  the  ferment  rather  than  on 
the  configuration  of  the  substrate.  S.  B.  S. 
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Citric  Acid  Fermentation  by  Oitromycetes.  Eduaed  Buchner 
and  Hermann  Wustenfeld  {Biochem.  Zeitsch.,  1909,  17,  395 — 442). — 
The  conditions  under  which  the  micro-organisms  of  various  origin  will 
develop  from  dextrose  the  maximum  amount  of  citric  acid  were 
investigated.  As  source  of  nitrogen,  inorganic  salts,  decoction  of 
white  beans,  and  beer-wort  Vere  employed.  The  most  favourable 
results  were  obtained  from  the  organic  sources  of  nitrogen.  Good 
yields  of  the  acid  were  obtained  only  in  the  presence  of  calcium 
carbonate ;  if  this  were  absent,  the  citric  acid  appeared  to  be  to  a 
great  extent  destroyed  by  the  micro-organism.  The  largest  yield  of 
citric  acid  from  dextrose  was  obtained  by  Citromycetes  citricus  from  a 
solution  poor  in  nitrogen  and  containing  13%  dextrose;  in  this  case 
the  yield  of  citric  acid  was  55%  of  the  weight  of  sugar  employed. 
Investigations  were  also  undertaken  with  a  view  to  throwing  light  on 
the  chemical  mechanism  of  the  reaction.  It  is  conceivable  that  citric 
acid  could  be  derived  from  a  condensation  of  two  molecules  of  acetic 
acid  and  one  molecule  of  oxalic  acid,  which  could  be  formed  as 
intermediate  products  from  the  sugar.  No  citric  acid  was  obtained, 
however,  when  the  micro-organism  was  grown  on  media  containing 
the  two  above-mentioned  acids.  Negative  results  were  also  obtained 
when  attempts  were  made  to  produce  alcohols  by  the  deamidisation  of 
amino-acids.  The  expressed  juice  of  the  organisms  was  incapable  of 
producing  citric  acid.  S.  B.  S. 

Effect  of  Different  Bases  on  the  Changes  of  Ammonia 
and  Nitrate  Nitrogen.  Otto  Lemmermann,  H.  Fischer,  and 
B.  HusEK  {Landw.  Versuchs-Stat.,  1909,  70,  317—334).  Effect  of 
Lime  on  Soil  Bacteria.  H.  Fischer  {ibid.,  335 — 342). — The  results 
of  experiments  with  liquid  cultures  showed  that  nitrogen  in  the  forms 
of  ammonia  and  nitrates  is  to  a  considerable  extent  converted  into 
proteins  by  soil  organisms.  The  conversion  is  greater  in  the  case  of 
ammonium  salts  than  with  nitrates.  The  proteins  thus  formed  are 
soon  decomposed. 

Calcium  carbonate  distinctly  increases  the  production  of  protein 
from  ammonia,  but  has  very  slight,  if  any,  effect  on  the  conversion 
of  nitrates.  Barium  carbonate  considerably  increases  protein  forma- 
tion from  ammonium  salts,  and  has  a  retarding  effect  in  the  case 
of  nitrates.  Magnesium  carbonate  and  ferric  hydroxide  diminish  the 
conversion  of  ammonium  salts  into  protein,  and  ferric  hydroxide  acts 
similarly  with  nitrates. 

The  lower  manurial  effect  of  ammonium  salts  as  compared  with 
nitrates  may  be  due,  in  part,  to  the  greater  readiness  with  which 
ammonia  is  converted  into  proteins ;  loss  of  ammonia  due  to  the 
presence  of  calcium  carbonate  in  the  soil  is  too  slight  to  account  for 
the  difference. 

Calcium  hydroxide  has  a  much  greater  influence  on  soil  organisms 
than  calcium  carbonate.  N.  H.  J.  M. 

Presence  of  Indole-producing  Substances  in  Culture 
Bouillon.  Charles  Porcher  and  L.  Panisset  (Compt.  rend.,  1909, 
148,   1336 — 1338). — Liquid  bacterial  cultures  which  have  been  freed 
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from  indole  by  extraction  with  ether  yield  a  further  quantity  of  this 
substance  when  distilled  in  steam.  This  arises  from  the  decompo- 
sition of  certain  indole-derivatives,  such  as  indolecarboxylic  acid,  which 
are   formed  in  the  bacterial  decomposition  of  tryptophan. 

W.  0.  w. 

The  Chemical  Permeability  of  Living  Algae  and  Protozoa 
to  Inorganic  Salts  and  the  Specific  Action  of  the  Latter. 
Margherita  Traube-Mengarini  and  Alberto  Scala  {Biocfiem. 
Zeitsch.,  1909,  17,  443 — 490). — The  majority  of  the  experiments 
were  made  with  Cladophora  and  Spirogyra,  and  the  authors  describe 
the  morphological  changes  when  these  organisms  are  immersed  in 
various  salt  solutions.  It  was  found  that  sodium  chloride  in  07% 
solution  in  pure  distilled  water  was  less  injurious  to  the  organism 
than  the  corresponding  isoelectric  solution  of  potassium  chloride,  and 
the  latter  salt  was  less  injurious  than  magnesium  chloride.  In  the 
])resence  of  small  quantities  of  carbonates  of  the  alkaline  earths,  the 
injurious  action  was  in  the  order  MgCl2<^NaCl<^KCl.  The  injurious 
action  was  manifested  in  a  different  way  with  each  of  these  salts. 
With  more  concentrated  solutions  (2 — 4%)  of  sodium  chloride  in 
distilled  water,  the  same  phenomena  take  place  in  a  half-hour  as 
take  place  in  the  weaker  solutions  after  several  days.  In  this  case 
a  marked  formation  of  free  mineral  acids  takes  place  within  the  cells. 
The  place  of  permeability  of  salts  has  been  localised  in  the  various 
organisms.  A  hypothesis  is  suggested  to  explain  the  action  of  salts, 
based  on  the  assumption  that  certain  salt-protein  compounds  can  be 
formed.  S.  B.  S. 

Respiratory  Gaseous  Exchanges  in  Aerial  Vegetal  Organs 
of  Vascular  Plants.  G.  Nicolas  {Compt.  rend.,  1909,  148, 
1333 — 1336). — The  leaves  of  vascular  plants  are  distinguished  from 
the  stalks  by  the  rapidity  with  which  gaseous  interchange  takes  place 
at  their  surface.  With  respect  to  gaseous  transpiration  and  circulation, 
t  he  difference  between  the  leaves  and  stalk  is  comparable  with  that 
shown  to  exist  between  leaves  in  their  normal  state  and  those  which 
have  been  coated  with  vaselin  or  glycerol.  \V.  O.  W. 

Permeability  of  the  Plasma  Membrane  for  Dissolved  Sub- 
stances. W.  W.  Lepeschkin  {Ber.  Deut.  hot.  Ges.,  1909,  27, 
129 — 142). — The  author  measures  the  increase  in  size  of  the  Spirogyra 
cells  when  placed  in  the  solution  under  investigation,  and  deduces  there- 
from the  isotonic  coefficient.  It  is  pointed  out  that  the  method  has  only 
a  limited  application,  and  breaks  down  if  the  cells  have  to  remain 
so  long  in  the  solution  that  the  permeability  of  the  membrane  alters, 
or  if  substances  entering  the  cell  react  to  form  new  substances 
exerting  osmotic  pressure.  A  series  of  measurements  with  sugar 
solution  and  glycerol  solution  are  given.  E.  J.  R. 

Direct  Absorption  of  Nitrites  by  Plants.  F.  Perciabosco 
and  V.  Rosso  {Chem.  Zmtr.,  1909,  i,  1497  ]  from  Staz.  sper.  agrar.  ital., 
1908,  42,  5 — 36). — Whilst  dilute  solutions  of  sodium  nitrite  have  no 
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retarding  effect  on  the  growth  of  plants,  stronger  solutions  act  very 
injuriously. 

Maize  plants  absorb  sodium  nitrite  in  dilute  solutions  without 
previous  conversion  into  nitrate.  N.  H.  J.  M. 

The  Changes  Undergone  by  the  Nucleo-protein  Phosphorus 
in  Plants.  W.  Zaleski  {Ber.  Deut.  hot.  Ges.,  1909,  27,  202—210).— 
The  phosphorus  compounds  in  plants  include  phosphates,  phytin, 
phosphatides,  nucleo-protein,  and  others.  The  phosphorus  existing  in 
the  form  of  nucleic  acid  can  be  estimated  by  Plimmer's  method  ;  a 
scheme  is  also  suggested  for  discriminating  between  other  phosphorus 
compounds,  and  is  applied  to  the  growing  ends  of  the  bean  plant.  It 
is  shown  that  the  nucleic  acid  phosphorus  does  not  change  in  amount 
when  the  plants  are  grown  in  water  culture  with  sugar  or  in  pure 
water.     The  statement  made  by  Iwanoff  to  the  contrary  is  incorrect. 

E.  J.  E. 

Composition  of  Shea  Butter ;  Analysis  of  the  Oil  from  the 
Seeds  of  Symphonia  globulifera.  Jas.  E.  Southcombe  (/.  Soc. 
Ghem.  Ind.,  1909,  28,  499— 500).— ;S'/iea  Butter.— K  sample  tested  by 
the  author  showed  :  D^s-ss  0-861,  m.  p.  _29°,  solidifying  p.  20—21°, 
acid  number  26*17,  saponification  number  178"7,  iodine  number  57*6. 
Hehner  number  93*8,  Eeichert-Meissl  number  1*15. 

From  a  more  extended  analysis  the  composition  of  the  insoluble 
fatty  acids  derived  from  the  sample  may  be  taken  as  oleic  acid  60%, 
stearic  acid  30 — 35%,  lauric  acid  3 — 4%. 

Oil  from  the  seeds  of  Symphonia  globulifera. — The  following  data 
were  obtained  for  the  oil  itself:  D^^-ioo  0*8849,  m.  p.  35°,  acid 
number  10"1,  saponification  number  194*6,  iodine  number  64*2, 
Hehner  number  94*3,  Reichert-Meissl  number  1*00.  The  mixed  fatty 
acids  gave  D^^-i^o  0*891,  m.  p.  48—50°,  solidifying  p.  46°,  iodine 
number  64*8,  unsaponifiable  matter  1*1%.  L.  de  K. 

Synthesis  of  Salicin  by  means  of  Plants.  Giacomo  L. 
CiAMiciAN  and  C.  Ravenna  (Atti  R.  Accad.  Lincei,  1909,  [v],  18,  i, 
419_422.  Compare  Abstr.,  1908,  ii,  773).— The  authors'  previous 
work  indicated  that  plants  are  capable  of  transforming  saligenin, 
benzyl  alcohol,  and  vanillin  into  glucosides,  the  change  being  a 
reversible  one  resulting  in  a  chemical  equilibrium. 

A  number  of  well-grown  maize  plants,  as  nearly  equal  as  possible, 
were  inoculated  with  saligenin.  When  growth  was  complete,  it  was 
found  that  the  ratio  of  combined  to  free  saligenin  had  the  value  1:2. 
The  same  result  was  obtained  if  salicin  were  introduced  into  the 
plants  in  place  of  saligen.  Hence,  maize  resembles  kidney  beans  and 
hyacinths  in  being  capable  of  transforming  saligenin  into  salicin. 

By  means  of  experiments  on  a  large  number  of  maize  plants,  the 
authors  were  able  to  isolate  the  salicin  formed  in  this  way.  T.  H.  P. 

Nature  of  Anthocyanin.  Miss  M.  Wheldale  {Proc.  Camb. 
Phil.  Soc,  1909,  15,  137— 168).— The  author  considers  that  chromogen 
is   of   the   nature   of   the    flavone   and  xanthone   classes   of   natural 
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colouring  matters,  and  exists  in  the  plant  as  a  glucoside.  When 
.ictt'd  on  by  peroxydase,  the  chromogen  is  converted  into  a  red  or 
purple  pigment.  The  results  are  brought  to  bear  on  the  phenomena 
observed  in  the  genetics  of  flower  colour.  The  two  factors,  chromogen 
and  enzyme,  are  necessary  in  order  that  there  should  be  colour ;  if 
either  is  absent  an  albino  results.  There  appears  also  to  be  a  third 
factor  which  can  co-exist  with  these  two,  and  which  produces  a  blaeing 
of  the  red  pigment. 

A  full  bibliography  of  the  subject  of  chromogens  and  flower  colours 
generally  is  appended.  E.  J.  R. 

The  Taxine  in  Irish  Yew,  Taxus  baccata  var.  Fastigiata. 
Richard  J.  Moss  {Set.  Proc.  Roy.  Dubl.  Soc,  1909,  12,  92—96).— 
The  author  has  applied  the  method  of  isolating  taxine  described  by 
Thorpe  and  Stubbs  (Trans.,  1902,  81,  874)  to  the  leaves  and  seeds  of 
female  trees  of  the  Irish  yew. 

In  the  leaves  of  two  different  trees  0-623%  and  0*323%  of  taxine 
were  found,  whilst  in  the  seeds  of  the  fruit  from  the  same  trees  the 
amounts  were  0079%  and 0-082%  respectively.  The  fleshy  part  of  the 
berries  is  quite  free  from  taxine.  The  leaves  of  a  male  specimen  of 
the  common  yew  gave  0082%  of  the  alkaloid,  whilst  Thorpe  and  Stubbs 
obtained  018%  from  the  male  and  012%  from  the  female  tree. 

The  results  seem  to  indicate  that  the  Irish  yew  contains  much  more 
taxine  than  the  common  yew.  By  microscopical  examination  the 
author  has  detected  signs  of  softening  when  taxine  is  heated  at  60°, 
that  is,  22°  below  the  reputed  m.  p. 

The  substance  is  found  to  be  partly  decomposed  by  dilute  hydro- 
chloric acid  even  in  the  cold,  a  brown,  humus-like  substance  being 
produced.  By  using  1%  oxalic  acid  solution  for  extraction  in  place  of 
1%  hydrochloric  acid,  0*402%  of  taxine  was  isolated  instead  of  the 
0323%  recorded  above.  Attempts  to  crystallise  the  alkaloid  were 
unsuccessful.  £.  H. 

Choline,  Betaine,  and  Trigonelline  from  Plants,  and  the 
Methods  for  the  Preparation  and  Estimation  of  these  Bases. 
Ernst  Schulze  {Zeiisch.  physiol.  Chem.,  1909,  60,  155 — 179).— The 
extracts  of  plants  were  first  freed  from  the  constituents  precipitable 
by  lead  acetate.  The  liquid  thus  obtained  could  then  be  treated  by 
two  alternative  methods.  Either  the  excess  of  lead  could  be  removed 
by  hydrogen  sulphide,  the  filtrate  from  the  sulphide  evaporated 
to  dryness,  the  residue  extracted  with  alcohol,  and  the  bases  pre- 
cipitated from  alcoholic  solution  by  alcoholic  mercuric  chloride,  or 
the  bases  could  be  precipitated  by  phosphotungstic  acid,  the  precipitate 
thus  obtained  decomposed  by  barium  or  calcium  hydroxide,  the  solution 
of  the  bases  acidified  by  hydrochloric  acid,  and  evaporated  to  dryness  ; 
from  this  residue  the  hydrochlorides  were  extracted  by  alcohol,  and 
the  bases  precipitated  by  mercuric  chloride  in  the  way  already  described. 
When  alloxuric  bases  and  arginine  were  present,  they  could  be 
separated,  after  decomposition  of  the  phosphotungstic  acid  precipitate 
with  alkalis,  by  means  of  silver  nitrate,  which  precipitates  the 
alloxuric  bases,  and  by  silver  nitrate  and  baryta,  which  precipitate 
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the  arginine  and  histidine.  The  filtrate  from  these  precipitates  was 
reprecipitated  by  phosphotungstic  acid,  and  the  choline,  etc.,  isolated 
by  the  method  already  mentioned.  The  mercuric  double  salts  were 
recrystallised,  decomposed  by  hydrogen  sulphide,  and  the  solution  of 
the  hydrochlorides  evaporated  to  dryness  in  a  vacuum.  The  choline 
could  be  separated  from  the  betaine  or  trigonelline  (which  do  not  occur 
together  in  the  same  plant)  by  extraction  with  cold  alcohol,  in  which 
it  alone  is  readily  soluble.  S.  B.  S. 

The  Theobromine-content  of  Cocoa  Beans.  Adolf  Kreutz 
{Zeitsch.  Nahr.  Genussm.,  1909,  17,  526— 528).— The  author  has 
carried  out  a  number  of  experiments,  the  results  of  which  confirm  his 
former  statement  that  the  theobromine  in  cocoa  beans  is  present 
partly  in  the  free  state  and  partly  combined  (compare  this  vol.,  ii, 
193) ;  evidence  that  the  theobromine  is  in  combination  as  a  glucoside 
was  not,  however,  conclusive.  About  one-half  of  the  total  theobromine 
occurring  in  cocoa  beans  is  free,  and  can  be  directly  extracted  with 
chloroform,  whilst  the  remainder  only  becomes  soluble  after  the  cocoa 
has  been  subjected  to  hydrolysis.  W.  P.  S. 

Effect  of  Different  Relations  of  Calcium  and  Magnesium  on 
the  Development  of  Plants.  Luigi  Bernaedini  and  G.  Corso 
(Bied.  Zentr.,  1909,  38,  304—305;  from  Staz.  aper.  agrar.  ital,  1908, 
41,  191). — The  results  of  water-  and  sand-culture  experiments  with 
rye,  wheat,  and  beans  showed  that  the  most  suitable  relations  of  lime 
to  magnesia  are  1  :  1,  2  :  1,  and  3  : 1  respectively.  In  the  case  of  field 
experiments  no  definite  results  were  obtained.  N.  H.  J.  M. 

Physiological  Action  and  Manurial  Value  of  the  Salts  of 
Dicyanodiamide.  Renato  Perotti  {Chem.  Zentr.,  1909,  i,  1497  ;  from 
Staz.  sper.  agrar.  ital.,  1908,  42,  81 — 88). — Dicyanodiamide  sulphate 
(0'05%)  retards  the  germination  of  cereals  and  also  root  development. 
With  0  025%  solutions  growth  is  normal.  The  conclusion  is  drawn 
that  when  present  in  small  quantities,  dicyanodiamide  is  available  as 
source  of  nitrogen  for  plants.  N.  H.  J.  M. 

Variations  in  the  Respective  Proportions  of  Dextrose  and 
Lsevulose  in  Grape  Musts.  P.  C.  Mestre  {Ann.  Chim.  anal.,  1909, 
14,  185 — 187). — A  useful  table  is  given,  showing  the  respective 
proportions  of  dextrose  and  laevulose  in  a  large  number  of  grape  musts 
of  various  origin.  L.  de  K. 

Various     Destinations     of    Acetaldehyde    in     Red    Wine. 

AuGUSTE  Trillat  {Bull.  Soc.  chim.,  1909,  [iv],  5,  546 — 549). — Various 
authors  have  shown  that  acetaldehyde  occurs  in  wine  and  cognac,  and 
the  present  paper  gives  a  r<isum(3  of  results  of  investigations  on  the 
destination  of  this  aldehyde. 

The  amount  present,  estimated  by  adding  phosphoric  acid  to  the 
wine  to  decompose  any  aldeliyde  additive  products  and  then  distilling, 
rarely  exceeds  200  mgs.  per  litre  of  wine.  The  amount  is  increased 
by  ageing,  aeration,  or  the  presence  of  certain  micro-organisms.  The 
free  aldehyde  gradually  disappears  by  (1)  forming  precipitates  with 


VEGETABLE   PHYSIOLOGY    AND   AGRICULTURE.  607 

the  red  colouring  matter  of  the  wine ;  (2)  combination  with  alcohols  to 
form  acetals,  which  in  turn  precipitate  the  colouring  matter  of  the 
wine  ;'^  {3)  oxidation  to  acetic  acid,  which  then  esterifies  and  contributes 
to  the  bouquet  of  the  wine ;  (4)  polymerisation  to  form  resinous 
matters,  and  (5)  formation  of  the  yellow  colouring  matter  charac- 
teristic of  old  wine  and  cognac.  In  the  last  two  changes  the  acetals 
may  also  take  part.  T.  A.  H. 

Influence  of  the  Aldehyde  of  Red  Wine  on  the  Formation 
of  Deposits.  AuGUSTE  Tuillat  {Bull.  Soc.  chim.,  1909,  [iv],  5, 
550 — 555.  See  preceding  abstract). — On  adding  acetaldehyde  to  red 
wine,  a  deposit  is  formed  either  immediately  or  after  a  longer  or 
shorter  time,  due  to  tlie  combination  of  the  aldehyde  with  the  colouring 
matter.  The  quantity  of  aldehyde  required  to  give  a  deposit  with 
different  wines  varies  very  much,  as  does  also  the  time  taken  for  the 
deposit  to  form.  A  high  alcohol  content  hinders  the  formation  of  a 
deposit,  whilst  the  presence  of  much  sugar  or  glycerol  favours  it.  The 
deposits  form  equally  well  in  the  absence  of  air.  These  artificial 
deposits  resemble  in  microscopic  structure  those  formed  naturally  in 
wine.  After  being  washed  in  water  and  dried  at  100°,  they  yield 
acetaldehyde  on  distillation  with  water  and  phosphoric  acid. 

T.  A.  H. 

Mechanism  of  the  Fixation  of  the  Aldehyde  Residue  on 
the  Colouring  Matter  of  Wine.  Auquste  Tuillat  {litdl.  Soc, 
chiin.,  1909,  [iv],  6,  555 — 558.  Compare  two  preceding  abstracts). — 
It  has  been  shown  by  various  authors  that  aldehydes  furnish  precipi- 
tates when  added  to  solutions  of  phenols  or  amino-compounds,  and 
the  author  suggests  that  these  precipitates  consist  of  condensation 
products  of  the  aldehyde  and  phenol  or  amino-compound  ;  thus  with 
formaldehyde  a  product  of  the  type  (HO)3R*CH2'R(OH)3  might  be 
-O-PH"  -O— T?^^)"R^•^  formed,   R   being  an  aromatic   nucleus. 

p2     y/    ^       I     \  pxi     By  the  continued  action  of  formaldehyde 
-O'rTT  •O^R^nTT\«rK         ^    further  condensation  might  take  place, 
2  ^       '  leading  to  the  production  of  compounds 

of  the  annexed  type.  The  author  has  obtained  evidence  of 
the  formation  of  such  substances  by  the  action  of  formaldehyde  on 
triphenylmethane  dyes,  and  since  the  latter  comport  themselves  in  the 
same  way  towards  formaldehyde  as  does  the  colouring  matter  of  wine, 
he  suggests  that  this  is  the  mechanism  of  the  combination  of  this 
colouring  matter  with  aldehydes.  T.  A.  H. 

"  Tofu."  YoGORO  Kato  {Mem.  Col.  Sci.  Erig.  Kyoto,  1 908,  i,  325— 331 ). 
— *•  Tofu  "  is  prepared  in  Japan  from  a  species  of  beans  by  soaking 
them  in  water,  grinding,  adding  water,  filtering  the  milky  suspension,  and 
coagulating  with  a  solution  containing  chiefly  calcium  and  magnesium 
salts,  the  soft,  jelly-like  mass  being  separated  from  the  water  by 
straining.  Tofu  has  hitherto  been  regarded  as  mainly  a  compound  of 
casein  with  calcium  and  magnesium,  but  this  view  is  now  regarded 
as  improbable,  because  of  the  small  amount  of  ash  in  the  residue  left 
after  the  extraction  of  tofu  with  water,  and  more  particularly  with 
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dilute   hydrochloric  acid.      It  seems    probable  that  the  calcium  and 
magnesium  exist  as  phosphates. 

The  milky  suspension  behaves  like  a  typical  negative  colloid  as 
regards  migration  of  the  particles  with  the  electric  current,  ready 
coagulation  on  addition  of  salts,  and  microscopic  appearance.  Hence  it 
is  considered  that  the  manufacture  of  tofu  depends  on  the  coagulation 
of  the  colloid  by  calcium  and  magnesium  ions,  and  it  is  suggested  that 
other  multivalent  ions  might  be  used  for  the  same  purpose.       G.  S. 

So-called  Nitrogen-free  Extract  Substances  in  Foods. 
Josef  Konig  and  W.  Sutthoff  {Landw.  Versuchs-Stat.,  1909,  70, 
343 — 403). — The  not  inconsiderable  number  of  undetermined  substances 
in  the  non-nitrogenous  extract  contain  high  percentages  of  carbon, 
and  probably  belong  to  the  lignin  group.  The  substances  are  in- 
soluble in  cold  water,  but  dissolve  when  heated  with  water  under 
pressure,  or  in  dilute  acids,  or  in  glycerol-sulphuric  acid  (Konig's  method). 
The  portion  dissolved  by  water  under  pressure  has  a  lower  percentage 
of  carbon  than  the  portion  dissolved  by  glycerol-sulphuric  acid.  The 
latter  is  even  higher  than  that  of  the  undissolved  crude  fibre.  The 
digestibility  of  the  group  dissolved  by  glycerol-sulphuric  acid  is  the 
same  as,  or  less  than,  that  of  crude  fibre. 

The  amount  of  carbon  in  digested  total  nitrogen-free  extract  sub- 
stance is  higher  than  in  the  digested  nitrogen-free  crude  fibre.  The 
name  "nitrogen-free  extract  substances,"  implying  that  the  substances 
are  readily  soluble,  is  misleading.  N.  H.  J.  M. 

Deposition  of  Protein  from  Amides.  Willi  Thaer  {Landw, 
Versuchs-Stat.,  1909,  70,  413 — 444). — Results  of  feeding  experiments 
with  sheep  showed  that  the  amides  of  molasses  are  practically  without 
effect  as  regards  deposition  of  protein.  Asparagine  seems  to  have  a 
greater  value,  but  its  value  in  feeding  is  very  slight.  Deposition  of 
protein  depends  only  on  protein  and  starch  value.  N.  H.  J.  M. 

Action  of  Carbon  Disulphide  and  Similar  Substances  on 
Soils.  K.  Stormer  {Bied.  Zentr.,  1909,  38,  296—298;  from  Jahres- 
her.  Vereinigung  angew.  Bot.,  1908,  113). — Application  of  carbon 
disulphide,  carbon  tetrachloride,  chloroform,  benzene,  toluene,  xylene, 
phenol  or  o-  and  m-cresols  resulted  in  considerably  increased  production 
of  dry  matter,  varying  from  20*2  to  110'4%,  and  of  nitrogen  taken  up 
by  the  plants  (from  36 '3  to  144"5%).  The  amounts  of  ammonia  and 
of  total  soluble  nitrogen  in  the  soil  were  increased,  whilst  the  nitrates 
diminished. 

The  first  effect  of  such  applications  is  to  kill  all  injurious  and 
beneficial  organisms  except  a  few  very  resistant  ones.  These  are  mostly 
organisms  which  are  capable  of  attacking  such  substances  as  chitin, 
horn  meal,  and  the  residues  of  fungi  with  production  of  ammonia. 
Under .  these  conditions  the  soil  organisms  very  rapidly  increase  in 
numbers,  and  the  growth  of  plants  is  promoted  by  increased  breaking 
down  of  soil  constituents  and  the  decomposition  of  the  organisms 
killed  by  the  poisonous  substances  applied.  N.  H.  J.  M, 
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Manurial  Action  of  Sodium  Nitrate,  Calcium  Nitrate,  and 
Calcium  Cyanamide  •with  Sugar  Beet.  Josef  Urban  {Zeitsch.  Zuck- 
erind.  Biihrn,  1909,33,535 — 547;. — Calcium  cyanamidegivessati>factory 
results,  especially  when  there  is  plenty  of  rain  ;  it  is,  however,  less 
effective  than  .sodium  nitrate.  The  amount  of  sugar  was  higher 
(0"35%)  in  1906,  and  lower  (018%)  in  1907,  when  calcium  cyanamide 
was  employed  than  with  Hodium  nitrate. 

Calcium  nitrate,  as  compared  with  sodium  niti'ate  (in  1907),  gave  an 
increa.sed  yield  of  11*3%,  and  the  percentage  of  sugar  was  •••16%  higher 
than  with  sodium  nitrate.  N.  H.  J.  M. 

Changes  in  Calcitmi  Cyanamide  when  Stored  and  their 
Estimation.  H.  Kappen  {Landw.  Versuchs-Stat.,  19«)9,  70,  445 — 469). 
— No  loss  of  nitrogen  occurred  when  calcium  cyanamide  was  properly 
stored.  A  slight  change  was  observed  in  warm  weather,  probably  due 
to  the  conversion  of  cyanamide  (produced  by  the  action  of  moisture 
and  carbon  dioxide)  into  dicyanodiamide. 

Perotti's  titration  method,  somewhat  modified,  yielded  quantitative 
results  with  pure  compounds.  In  home  recent  samples,  however,  there 
was  an  absence  of  agreement,  not  yet  explained,  between  the  nitrogen 
as  cyanamide  and  total  nitrogen.  N.  U.  J.  M. 

Rational  Use  of  Superphosphates.  J.  Dumont  {Conipt.  rend.^ 
1909,  148,  1205— 12U7).— it  has  been  known  for  some  time  that 
when  superphosphates  aie  employed  as  a  manure,  either  in  the  autumn 
or  in  the  spring,  they  rapidly  undergo  retrogradation  in  the  soil, 
owing  to  the  formation  of  more  basic  phosphates,  or  of  phosphates  of 
sesquioxides,  which  are  not  so  readily  assimilated.  The  author  has 
previously  shown  (Abstr.,  1901,  li,  274)  that  when  the  soil  is  rich  in 
humus,  a  portion  of  the  phosphoric  acid  escapes  retrogradation,  beiug 
fixed  by  the  organic  matter.  Experiments  which  have  recently  been 
carried  out  on  the  agricultural  station  at  Grignon  show  that  better 
crops  are  obtained  when  a  mixture  of  superphosphate  and  ordinary 
manure  is  made  some  days  before  being  applied  to  the  ground,  than 
when  the  superphosphate  and  manure  are  used  in  the  usual  way,  that 
is,  applied  separately.  Tiie  crops  experimented  on  were  those  of  beet- 
root, potatoes,  whear,  and  oats.  T.  S.  P. 


Analytical   Chemistry. 


Modification  of  the  Hempel  Gas  Burette.  J.  F.  Spencer  (5er., 
1909,  42,  1786— 1787).— The  burette  is  fitted  with  a  four-way  tap 
which  has  two  vertical,  parallel  branches,  a  and  b,  and  one  horizontal 
branch,  c.  Both  a  and  b  can  be  connected  either  to  the  burette  or  to 
the  branch,  c,  but  the  latter  cannot  be  connected  with  the  burette. 
This  arrangement  obviates  the  inconvenience  of  the  air-space  between 
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the  burette  and  the  absorbing  liquid,  since  the  latter  can  be  driven 
from  the  pipette  through  a  or  6  into  the  side-tube  c,  whereby  all  the  air 
in  the  tubes  is  displaced  \  by  turning  the  tap,  the  gas  in  the  burette  can 
then  be  brought  directly  into  contact  with  the  absorbing  liquid  in  the 
branches  a  or  h.  P.  H, 

A  New  Electrical  Method  for  the  Continuous  Analysis  of 
Gas  Mixtures  and  its  Application  to  the  Measurement  of  the 
Velocity  of  Gas  Currents.  Adolf  Koepsel  {Ber.  Deut.  physikal. 
Ges.,  1909,  237—242.  Compare  this  vol.,  ii,  89).— In  reference  to  the 
author's  previous  observation  that  the  cooling  effect  exerted  by  a  gas 
surrounding  an  electrically  heated  wire  appears  to  attain  a  maximum 
value  when  a  certain  temperature  is  reached,  it  has  now  been  found 
that  the  apparent  maximum  is  due  to  a  change  in  the  heated  nickel 
wire.  New  observations  with  silver  wires  do  not  exhibit  the  effect  at 
all,  the  cooling  produced  increasing  continuously  as  the  temperature 
rises. 

Experiments  with  platinum  wires  and  a  mixture  of  air  and  5%  of 
hydrogen  show  that  explosion  takes  place  when  the  temperature 
exceeds  about  250°.  In  the  case  of  mixtures  of  methane  and  air 
there  is  no  explosive  effect,  but  the  methane  undergoes  combustion  at 
temperatures  below  400°.  This  is  accompanied  by  a  very  considerable 
rise  of  temperature  of  the  enclosed  platinum  wire.  In  the  case  of 
nickel  wires  no  such  effect  is  observed  for  temperatures  up  to  750°. 

H.  M.  D. 

The  Centrifuge  in  Quantitative  Analysis.  Harry  G,  Parker 
{J.  Amer.  Chem.  Soc,  1909,  31,  549 — 551). — The  apparatus  consists 
essentially  of  a  flask  (that  is,  a  flask-shaped  tube  open  at  both  ends) 
14  cm.  long,  with  a  diameter  at  the  widest  part  of  3*5  cm. ;  this  flask, 
holding  about  75  c.c,  is  called  the  precipitation  flask,  as  the  solution 
to  be  analysed  is  precipitated  in  it  by  a  suitable  reagent.  The  neck  of 
the  flask  fits  into  a  weighed  platinum  crucible  by  means  of  a  firm, 
water-tight  joint,  made  by  a  short  section  of  rubber  tubing,  which 
is  held  between  the  outside  of  the  neck  and  the  inside  of  the 
crucible. 

The  flask  with  the  crucible  is  then  placed  in  the  jacket  of  a  specially 
constructed  centrifuge,  and  the  space  between  is  filled  with  water ;  the 
hydrostatic  pressure  being  the  same  inside  and  outside  the  flask,  there 
is  no  tendency  to  leak.  A  few  minutes  rotation  at  a  speed  of 
1500 — 1800  revolutions  per  minute  causes  the  precipitate  to  collect  in 
the  crucible.  The  flask  is  removed  from  the  jacket,  the  water  is 
drawn  off  by  means  of  an  ordinary  siphon  bottle,  and  the  precipitate 
is  washed  three  times  with  a  very  little  water,  each  time  repeating  the 
process.  Finally,  the  crucible  is  detached  from  the  flask,  dried, 
ignited,  if  necessary,  and  weighed.  The  chief  advantage  of  the 
method  appears  to  lie  in  the  fact  that  no  filter-paper  is  used. 

L.  DE  K. 

Preparation  and  Use  of  Asbestos  for  Gooch  Crucibles. 
Philip  A.  Kober  (Amer.  Chem.  J.,  1909,41,  430— 432).— The  asbestos 
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is  first  purified  by  digestion  with  nitro-hydrochloric  acid  for  several 
hours,  it  is  then  washed  on  a  Buchner  funnel,  transferred  to  a  bottle 
with  sufficient  water  to  make  a  good  emulsion  (3 — 10  grams  per  litre), 
a  strong  current  of  air  passed  through  it  for  some  time,  and  finally  any 
large  fibres  remaining  are  got  rid  of  by  filtering  through  a  Buohnu* 
funnel.  Pulp  thus  prepared  and  diluted  to  about  0*1%  can  be  aaed 
to  give  a  layer  of  asbestoe  of  any  datired  weight  in  a  cmcible. 

O.  8. 

Preservation  of  Filter-paper;  its  Influence  on  Certain 
Estimations.  Lucibn  L.  db  Koninck  (Bull.  Soe,  ekim,  Stlg.,  1909, 
23,  221— 222).— Mallinckrodt  and  StuU  {J.  Ammr.  Chtm.,  Soe.,  1904, 
26,  1029)  called  attention  to  the  danger  of  using  filter-paper  unduly 
exposed  to  laboratory  fumes.  In  the  author's  laboratory  this  fact  has 
been  confirmed  by  Lejeune.  In  the  case  of  a  nickel  estimation  baaed 
on  the  amount  of  chlorine  evolved  by  heating  the  precipitated  hydrated 
oxide  with  liydrochloric  acid,  the  results  were  in  excess  of  the  truth 
when  filter-paper  was  used  instead  of  asbestos.  It  was  then  shown 
that  this  was  due  to  the  filter-paper.  Mallinckrodt  and  Stull  consider  it 
probable  that  this  had  absorbed  nitric  compounds.  The  author,  however, 
expresses  an  opinion  that  even  pure  air  may  be  the  cause  of  this,  as  a 
combination  may  take  place  between  the  nitrogen  and  oxygen  under  the 
influence  of  moisture  and  the  porosity  of  the  paper.  L.  db  K. 

Automatic  Pipette  for  Sodium  Hydroxide  Solution. 
Frakcis  G.  Benedict  (/.  Amer.  Ch«m.  Soc.,  1909,  31,  652— 654).— An 
arrangement  is  described  by  means  of  which  a  definite  volume  of 
saturated  sodium  hydroxide  solution  can  be  automatically  run  off  from 
a  stock  solution.  A  wide  glass  tube  has  a  two-holed  rubber  Ktopper 
inserted  in  the  base.  In  one  of  the  holes  is  a  glass  tube  leading  to  the 
reservoir  of  sodium  hydroxide  solution,  and  in  the  other  a  goose-neck 
tube,  which  serves  as  an  overflow  for  the  expelled  liquid.  A  glass 
plunger  works  in  the  wide  tube  by  means  of  an  iron  rod,  cord,  and 
pulley ;  attached  to  the  iron  rod  is  a  lever  which  actuates  the 
mechanism  for  cutting  off  the  supply  of  solution  from  the  reservoir. 
When  the  plunger  is  raised,  the  shut-off  from  the  reservoir  is 
simultaneously  opened,  and  the  solution  is  allowed  to  flow  into  the  wide 
glass  tube  until  it  rises  to  a  mark  which  can  be  arbitrarily  adjusted. 
At  that  moment  the  weight  is  released  ;  it  descends  into  the  liquid, 
simultaneously  shuts  off  the  supply,  and  displaces  a  definite  amount  of 
the  solution  through  the  overflow  tube.  T.  S.  P. 

Iron-alum  as  a  Standard  in  Titrations.  Lucien  L.  de 
Koninck  {Bull.  Soc.  chim.  Belg.,  1909,  23,  222— 224).— Iron-alum 
(crystallised  ferric  ammonium  sulphate)  is  recommended  for  standard- 
ising purposes  on  account  of  its  high  equivalent,  its  great  stability 
in  air,  and  the  ease  with  which  it  is  purified.  To  obtain  it  in  a  fit 
state  as  a  reagent,  the  commercial  salt  is  dissolved  in  a  little  hot 
(not  boiling)  water,  and  100  c.c.  of  xV-sulphuric  acid  added  for  every 
100  grams  of  the  alum.  Perfectly  pure  crystals  are  then  gradually 
deposited,    which    are   spread    on   filter-paper    and    put,    whilst   still 
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slightly  moist,  in  a  stoppered  bottle.  When  required,  a  portion  of 
it  is  exposed  to  the  air  for  some  fifteen  to  twenty  minutes  until  its 
weight  is  constant,  when  its  iron  content  corresponds  exactly  with 
the  salt  with  24  mols.  of  water;  100  parts  of  the  salt  =11"6  parts 
of  metallic  iron. 

When  exposed  to  the  air  for  weeks  or  months,  a  white  powder  is 
formed  containing  6  mols.  of  water.  L.  de  K. 

Detection  and  Estimation  of  Chloride  in  Presence  of  Bromide 
and  Estimation  of  Iodide,  Bromide,'and  Chloride  in  Mixed  Solu- 
tion. Robert  M.  Caven  {J.  Soc.  GUm.  Ind.,  1909,  28,  505—508).— 
Chloridesmay  be  detected  in  presence  of  bromides  by  boiling  the  solution, 
which  should  be  concentrated  to  a  small  volume  with  10 — 15c.c.of  dilute 
nitric  acid  (1  vol.  of  acid,  D  1-42  ;  3  vols,  of  water),  until  the  bromine 
has  been  expelled  and  the  liquid  has  turned  colourless.  The  solution 
is  then  tested  for  chlorine  as  usual.  The  process  may  be  rendered 
quantitative  by  heating  in  a  flask  at  80°  in  a  current  of  air,  then 
boiling  for  just  one  minute,  and  again  passing  a  brisk  current  of  air. 
No  chlorine  is  then  volatilised.  Yolhard's  titration  process  is  used. 
When  the  three  halogens  are  present,  the  process  may  be  summarised 
as  follows.  The  total  halides  are  estimated  by  ^Volhard's  titration 
process.  The  iodine  is  titrated  indirectly  by  estimating  with  standard 
dichromate  the  ferrous  iron  generated  on  boiling  the  solution  with 
iron-alum.  The  chlorine  is  estimated  after  eliminating  the  iodine  by 
means  of  hydrogen  peroxide  and  acetic  acid  and  boiling  in  a  current  of 
air ;  the  bromine  is  then  expelled  by  nitric  acid  as  directed.  The 
bromine  is  found  by  difference.  L.  de  K. 

Detection  of  Chlorides  in  the  Presence  of  Complex  Cyanides 
and  other  Halogenides.  Wilhelm  Bottger  {Zeitsch.  anal.  Chem., 
1909,  48,  356— 368).— The  process  is  briefly  as  follows.  About  0-5 
gram  of  the  cyanogen  compound  which  has  to  be  tested  for  chlorine  is 
mixed  with  3  parts  of  mercuric  oxide  and  boiled  for  a  few  minutes 
with  10  c.c.  of  2i\^-sulphuric  acid  diluted  with  20  c.c.  of  water.  When 
cold,  the  mercury  and  other  heavy  metals  are  removed  with  hydrogen 
sulphide,  the  excess  of  which  is  then  displaced  by  passing  a  rapid 
current  of  carbon  dioxide.  Before  testing  for  chlorine,  any  ferrous  iron 
must  be  oxidised  to  the  ferric  state,  and  this  is  done  most  conveniently 
with  potassium  permanganate,  which  reagent  is  also  suitable  for  the 
elimination  of  any  iodine  or  bromine  present.  L.  de  K. 

Analyses  of  Mixtures  of  Halogen  Acids.  William  M.  Dehn 
{J.  Amer.  Chem.  Soc,  1909,  31,  525— 529).— The  process  is  in- 
tended for  solutions  of  halogens  in  an  alkali  hydroxide.  In  the 
case  of  a  bromine  solution  ("  hypobromite  "),  the  solution  is  titrated 
for  bromide  by  adding  iVyiO-silver  nitrate  until  silver  oxide  begins 
to  separate.  Sodium  hydrogen  carbonate  is  now  added  until  the 
colour  of  the  precipitate  turns  white  or  light  yellow  (with  bromides 
this  [addition  is  not  essential),  the  liquid  is  poured  off  through 
a  Gooch  funnel,  and  the  precipitate  is  washed  by  decantation.  The 
precipitate    both    in    the    flask    and    the     funnel     is     treated     with 
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dilute  nitric  acid  to  dissolve  the  excess  of  bilver,  which  is  then 
estimated  by  Volhard's  tbiocyanate  method. 

The  hypobromite  is  estimated  by  boiling  a  known  volume  of  the 
solution  with  ammonia  until  the  excess  of  this  has  been  expelled, 
or  hydrogen  peroxide  may  be  added  to  the  cold  solution.  A  known 
volume  of  iNYlO-silver  nitrate  and  some  sodium  hydrogen  carbonate  are 
then  added,  and  the  liquid  is  poured  through  an  ordinary  filter.  The 
excess  of  silver  in  the  precipitate  is  estimated  as  directed,  and  the  loss 
incurred  correnponds  with  the  sum  of  the  halide  and  hypohalite.  The 
total  bromine  (including  that  in  the  state  of  bromate)  is  estimated 
by  first  reducing  the  hypobromite  as  directed,  and  the  bromate 
is  then  reduced  _by  means  of  finely  divided  metallic  iron  and  a 
very  slight  excess  of  sulphuric  acid.  The  solution  is  filtered,  and 
treated  with  a  known  volume  of  iY/lO-silver  nitrate.  After  fully 
oxidising  the  iron  by  boiling  with  nitric  acid,  the  excess  of 
silver  is  estimated  as  directed,  and  the  difference  represents  the 
total  bromine. 

Solutions  of  chlorine  and  iodine  in  sodium  hydroxide  may  be 
analysed  in  a  similar  manner,  but  in  the  case  of  iodine  the  addition 
of  sodium  hydrogen  carbonate  should  be  omitted. 

L.    DE   K. 

Estimation  of  Iodine  in  Iodoform  and  Th3maol  Iodide. 
Eustace  H.  Gane  and  W.  H.  Webster  {ZeiUoh.  angew.  Chem., 
1909,  22,  1059—1061,  1190— 1191).— /oti^orwi.—Utz's  process 
{Apoth.  Ztit.t  1903,  9/12)  is  preferred.  0*5  Gram  of  the  sample  is 
dissolved  in  10  c.c.  of  a  mixture  of  1  part  of  ether  and  2  parts 
of  alcohol.  Fifty  c.c,  of  NjlO  silver  nitrate  and  then  1  c.c.  of 
cold  fuming  nitric  acid  are  added,  and  the  whole  is  heated  on  the 
water- bath  until  the  odour  of  nitrous  acid  has  disappeared.  One 
hundred  c.c.  of  water  are  then  added,  and  the  excess  of  silver  is 
titrated  with  thiocyauate,  using  ferric  alum  as  indicator.  A  second 
method  is  based  on  saponifying  the  iodoform  by  prolonged  boiling 
with  strong  alcoholic  potassium  hydroxide  and  finally  titrating  the 
potassium  iodide  formed  after  neutralising  the  alkali  with  nitric 
acid,  but  is  less  practical. 

Thymol    Iodide The    authors    have    worked    out    the    following 

process.  One  gram  of  the  sample  is  mixed  with  1  gram  of 
potassium  sodium  tartrate  and  5  grams  of  dry  sodium  carbonate, 
placed  in  a  deep  porcelain  crucible,  and  the  solid  mass  is  then 
covered  with  another  portion  of  the  soda  mixture.  The  crucible 
is  covered  and  the  contents  gradually  heated  to  fusion  for  forty- 
five  minutes.  The  mass  is  extracted  with  water,  and  a  third 
part  of  the  filtrate  is  carefully  neutralised  with  5%  nitric  acid, 
using  methyl-orange  test-paper  as  indicator.  After  adding  a  pinch 
of  calcium  carbonate,  the  iodine  is  titrated  with  iV/10-silver  nitrate, 
using  potassium  chromate  as  indicator.  The  liquid  is  now  acidified 
with  nitric  acid,  and  the  silver  iodide  collected  and  weighed  as 
usual.  Should  it  contain  chloride,  its  weight  will  not  correspond 
with  the  titration  result,  but  the  true  amount  of  iodine  and  chlorine 
may  then  be  found  by  a  simple  calculation.      For  the  direct  estima- 
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tion  of  both  chlorine  and  iodine,  the  first  and  second  portions  of 
the  filtrate  may  be  used,  the  usual  methods  being  employed. 

Detection  of  Inorganic  Iodine. — Two  grams  of  the  sample  are  dis- 
solved in  20  c.c.  of  carbon  disulphide,  and  shaken  with  100  c.c.  of 
water  for  thirty  minutes  so  as  to  dissolve  any  iodides  present. 
Seventy-five  c.c.  of  the  aqueous  solution  are  filtered,  and  again 
shaken  twice  with  15  c.c.  of  carbon  disulphide  to  remove  the  last 
traces  of  thymol  iodide.  The  iodine  is  then  liberated  with  nitric 
acid,  and  extracted  with  carbon  disulphide.  as  usual. 

Matter  insoluble  in  ether  is  best  estimated  by  treating  2  grams 
of  the  sample  in  a  tared  beaker  with  10  c.c.  of  ether.  After 
carefully  decanting  the  ether,  the  residue  is  washed  thrice  in 
succession  with  further  portions  of  10  c.c.  of  ether,  and  then  dried 
at  100°.  L.  DE  K. 

Fluorides  in  Wine.  Carlo  Mensio  {Ghem.  Zentr,,  1909,  i,  1046  ; 
from  Staz.  sperim.  agrar.  itciL,  1908,  41,  819 — 832). — The  following 
method  is  recommended  for  the  detection  of  fluorides  in  wine.  One 
hundred  c.c.  of  the  sample  are  mixed  with  2 — 3  c.c.  of  2^-sodium 
carbonate,  and  the  liquid  is  heated  and  precipitated  with  calcium 
chloride.  The  washed  precipitate  is  heated  in  a  platinum  dish  with 
sulphuric  acid  ;  the  dish  is  covered  with  a  watch-glass  which  is  coated 
with  wax,  only  a  small,  bare  spot  being  exposed  to  the  fumes.  The 
test  shows  the  presence  of  as  little  as  0*009  gram  of  sodium  fluoride ; 
smaller  quantities  may  be  found  by  working  on  larger  quantities  of 
the  sample.  L.  de  K. 

Quantitative  Nitrogen  Analysis  for  Very  Small  Amounts. 
EiLHARD  A.  MiTSCHEELiCH,  Paul  Herz,  and  Ernst  Merres  {Landw. 
Versuchs-Stat.,  1909,  70,  405— 411).— The  apparatus  for  the  first 
process  consists  of  a  1 -litre  Kjeldahl  flask  provided  with  a  Hugershoff 
distilling  tube,  which  reaches  to  the  bottom  of  a  second  500  c.c. 
Kjeldahl  flask.  The  substance  is  heated  with  200  c.c.  of  water  and  3 
grams  of  Devarda's  alloy,  and  50  c.c.  of  concentrated  sodium  hydroxide 
solution  in  the  larger  flask,  and  most  of  the  water  distilled  over  into 
the  second  flask  containing  60  c.c.  of  strong  sulphuric  acid  and  20  c.c. 
of  water.  When  the  heating  is  discontinued,  the  acid  solution  rises  in 
the  tube  and  flows  into  the  larger  flask.  The  latter  is  again  heated 
two  or  three  times  in  order  to  rinse  out  the  receiver,  the  condensed 
water  being  allowed  to  flow  back  each  time.  The  Kjeldahl  flask  is 
then  disconnected  and  heated  until  the  conversion  into  ammonia  is 
complete.  It  is  again  fitted  with  a  distilling  tube,  which  passes  through 
the  cork  of  a  200  c.c.  Kjeldahl  flask,  reaching  to  the  bottom.  This 
flask  is  provided  with  a  quartz-glass  tube,  which  passes  to  the  bottom 
of  an  Erlenmeyer  flask  containing  a  suitable  amount  of  iV/50  sulphuric 
acid  and  50  c.c.  of  distilled  water.  The  Kjeldahl  residue  is  dissolved 
in  water,  sodium  hydroxide  added,  and  distilled  as  usual  for  twenty 
minutes.  The  acid  is  titrated  with  JSf/dO  alkali,  free  from  carbonate, 
Congo-red  being  used  as  indicator. 

Results  obtained  by  the  method  showed  that  the  error  need  not  be 
more  than  ±  0-000020  gram  N.  N.  H.  J.  M. 
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Estimation  of  Ammonia  without  a  Condenser.  R.  O.  E.  Davis 
{J.  Avier.  Chem.  Soc,  1909,  31,  556— 558).— A  slight  modification  of 
Kober's  process  (Abstr.,  1908,  ii,  776)  for  urine,  so  as  to  render  it  fit 
for  the  estimation  of  nitrogen  in  cotton-seed  meal. 

The  heat  developed  by  the  neutralisation  of  the  add  in  the  K  jeldahl 
flank  by  the  alkali  drawn  into  it  by  suction  from  another  bottle  is  not 
lasting  enough,  but  if  the  flask  is  placed  in  an  asbestos  box  it  keeps  warm 
for  an  hour  and  a-half,  and  the  ammonia  may  thus  be  expelled  fully  by 
the  air  current.  The  best  plan  is  to  absorb  the  ammonia  in  a  Folin  tube 
supplemented  with  a  tube  filled  with  glass  beads  moistened  with  acid. 
The  expulsion  of  the  ammonia  from  the  Kjeldahl  flask  may  be  facilitated 
by  adding  scrap  aluminium,  which  gives  off  hydrogen.  In  the  case  of 
cotton-seed  meal,  0*5  gram  is  digested  with  30  c.c.  of  sulphuric  acid  ;  a 
little  aluminium  may  be  added  instead  of  the  usual  globule  of  mercury. 
I^fore  neutralisation,  100  c.c.  of  water  are  added,  and  the  alkali 
introduced  develope  enough  heat  to  make  the  solution  boil.  An 
illustration  showing  the  complete  apparatus  is  given.  L.  db  K. 

Apparatus  for  the  Estimation  of  Ammonia.  Henri  Vigrkux 
(BtUl.  Soc.  chim.,  1909,  [iv],  5,  574 — 577). — The  author  has  applied  his 
special  form  of  condenser  tube  (Abstr.,  1908,  ii,938)  to  the  apparatus  for 
the  Kjeldahl  estimation.  Such  a  tube  rises  vertically  from  the  flask,  and 
therefore  the  distillation  is  really  a  fractional  one,  the  ammonia 
passing  over  with  the  minimum  amount  of  water.  There  is  no  danger 
of  loss  of  acid  from  the  receiver,  as  the  condensing  tube  to  which  the 
vertical  tube  is  in  turn  connected  by  a  double  right-angled  bend  is  long 
enough  to  prevent  its  getting  into  the  distilling  flask  should  any 
sudden  regurgitation  take  place.  L.  de  K. 

Gravimetric  Estimation  of  Nitric  Acid.  Max  Busch  (ZeiUch. 
anal.  Chem.,  1909,  48,  368— 370).— A  reply  to  Hes  (this  vol.,  ii,  265). 
The  use  of  dried  filters  is  open  to  objection.  As  regards  the  concentra- 
tion, the  author  insists  that  10 — 12  c.c.  of  10%  nitron  acetate  solution 
should  be  added  to  80 — 100  c.c.  of  the  liquid  under  examination ;  Hes 
u.ses  only  5  c.c.  to  250  c.c,  finally  to  750 — 1000  c.c,  and  this  may  be 
the  reason  why  he  did  not  get  satisfactory  results  in  the  estimation  of 
nitrates  in  waters  by  the  nitron  method.  L.  de  K. 

Btisch's  Nitron  Process.  Peter  Pooth  {Zeitsch.  anal.  Chem., 
1909,48, 375 — 376). — The  author  advises  the  preparation  of  onlya  small 
quantity  of  "  nitron  "  solution  at  a  time,  and  that  this  should  be  kept  in 
the  dark.  The  influence  of  hydrochloric  acid  on  the  precipitation  has  been 
studied,  and  it  is  found  that  for  every  O'l  gram  of  a  nitrate  the  hydro- 
chloric acid  should  not  exceed  100  c.c.  normal  solution.        L.  de  K. 

Estimation  of  Nitrates  by  Grandval  and  Lajoux's 
Method.  L.  Farcy  {Bull.  Soc.  chim.,  1909,  [iv],  5,  562—563).— 
A  reply  to  Lombard  and  Lafore  (this  vol.,  ii,  436).  The  author  agrees 
that  nitro- hydrochloric  acid  is  formed  in  the  reaction  (see  following 
abstract).  L.  de  K. 
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Influence  of  Bromides  and  Iodides  on  the  Estimation 
of  Nitrates  in  Waters.  L.  Farcy  {Bull.  Soc.  chim.,  1909,  [iv], 
5,  563 — 566). — The  author  has  continued  his  experiments  (this  vol., 
ii,  344),  and  investigated  the  influence  of  bromides  and  iodides  on  the 
estimation  of  nitrates  in  water  by  Grandval  and  Lajoux's  colorimetric 
process.  The  following  conclusions  are  arrived  at  :  The  halogen  salts 
exercise  a  disturbing  influence.  The  coefficient  of  decolorisation  is 
different  according  to  the  salt  present  (the  action  of  the  iodide  is 
intermediate  between  that  of  the  chloride  and  bromide).  The 
mechanism  of  the  reaction  is  most  likely  the  same  for  the  three  classes 
of  halogen  derivatives.  It  seems  to  be  rather  complex,  and  the 
investigation  is  being  continued. 

Tables  are  given,  also  a  curve,  by  the  aid  of  which  the  true  amount 
of  nitrate  may  be  deduced  if  the  quantities  of  halogens  are  known. 

L.  DE  K. 

Detection  of  Phosphorus  by  means  of  the  Photographic 
Plate.  LuiGi  Sabbatani  {Atti  R.  Accad.  Lincei,  1909,  [v],  18,  i, 
468 — 475).— The  detection  of  phosphorus  in  blood,  tissue,  etc.,  can  be 
effected  conveniently  by  means  of  an  ordinary  silver  bromide  plate. 
Either  of  two  methods  may  be  employed  :  (1)  In  a  dark  room,  a  drop 
of  the  liquid  or  a  piece  of  the  tissue  is  placed  on  the  plate,  which, 
after  ten  minutes,  is  washed  under  a  water  tap,  developed,  and  fixed  in 
the  ordinary  way.  Should  there  be  phosphorus  in  the  liquid  or 
tissue,  a  brown  or  black  spot  will  appear  on  the  plate,  the  depth 
depending  on  the  amount  of  the  phosphorus.  By  this  method  a  few 
hundred-thousandths  of  a  mg.  of  phosphorus  are  rendered  evident.  (2) 
About  10  c.c.  or  10  grams  of  the  material  to  be  examined,  well 
shredded  if  solid,  is  placed  in  a  small,  cylindrical  beaker  with  a  flat, 
ground  edge,  on  which  rests  the  plate  with  the  emulsion  downwards. 
After  an  hour,  the  plate  is  washed,  developed,  and  fixed  as  usual.  The 
action  of  phosphorus  vapour  on  the  plate  is  favoured  by  the  presence 
of  water  vapour  and  by  a  rather  high  temperature  of  the  material  and 
a  rather  low  one  of  the  plate. 

The  presence  of  small  quantities  of  phosphorus  in  the  air  expired  by 
a  poisoned  animal  or  in  the  surrounding  air  may  be  detected  by 
allowing  a  jet  of  the  air  to  impinge  on  a  part  of  the  photographic  plate 
arranged  in  a  suitable  case. 

Other  substances  which  influence  a  sensitive  plate  similarly,  and  are 
of  ^biochemical  importance,  are  hydrogen  sulphide  and  hydrogen  per- 
oxide. The  sensitiveness  of  the  plate  to  these  three  substances  in 
aqueous  solution  at  the  ordinary  temperature  is  of  the  same  order 
when  the  aqueous  solutions  are  placed  in  contact  with  the  plate,  but  is 
very  much  less  for  hydrogen  peroxide  vapour  than  for  hydrogen 
sulphide  or  phosphorus  vapour.  If  hydrogen  sulphide  is  present,  a 
few  drops  of  lead  acetate  solution  are  added  before  testing  for 
phosphorus,  whilst  the  influence  of  hydrogen  peroxide  is  avoided  by 
allowing  the  vapour  to  act  on  the  plate  as  described  above.    T.  H.  P. 

Microchemical  Method  for  Phosphorus  in  Plants.  Corrado 
BoNGiovANNi  {Atli  R.  Istituto  Veneto  Sci.,  Lett.  Arti.,  1907-8,  67, 
679 — 685.     Compare  this  vol.,  ii,  512). — The  method  of  Lilienfeld  and 
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Monti  (Abstr.,  1893,  ii,  135),  modified  by  Pollacci  (Malpighia,  1894, 
8,  361),  is  unsuitable  for  the  detection  of  phosphorus  (compare 
Racibonski  and  Arcangeli,  Bot.  Zeit.,  1893,  145  ;  Macallum,  Abstr., 
1899,  ii,  232).  N.  H.  J.  M. 

Method  for  the  Estimation  of  Phosphoric  Acid  in  Urine 
and  in  AlkaU  Phosphate  Solutions.  Paul  von  Liebebmann 
(Biochein.  Zeitscfi.,  1909,  18,  44 — 57). — The  metho<l  is  similar  to 
Volhard'.s  estimation  of  halides.  The  phosphoric  acid  is  precipitated 
by  the  addition  of  a  known  quantity  of  standard  silver  nitrate  solution, 
and  the  excess  of  silver  in  the  filtrate  estimated  by  titration  with 
alkali  thiocyanate.  In  the  case  of  urine,  it  is  necessary  to  first 
precipitate  the  pho.sphates  by  means  of  magnesia  mixture,  and  then 
wash  in  order  to  remove  other  substances  which  yield  precipitates  with 
silver  salts. 

Full  details  for  using  the  method  in  the  case  of  urine  are  given. 
With  an  alkali  phosphate  solution  the  following  prooedore  is  recom- 
mended. 

A  given  volume  of  the  solution  is  treated  with  12*5  c.c.  of  pure  nitric 
acid  (1*31)  and  diluted  to  50  c.c,  the  silver  nitrate  is  added,  the 
solution  neutralised  with  ammonia,  diluted  to  a  given  volume,  filtered, 
and  the  silver  estimated  in  100  q,c.  of  the  filtrate.  J.  J.  S. 

Examination  of  Calcium  Phosphate  Food.  Oskar  K  ell  neb 
{Landw.  Versuchs-Slat.,  1909,70,  471  — 480).— The  following  method 
is  recommended.  The  finely  powdered  substance  (2"5  grams)  in  a  dry 
400  c.c.  flask  is  treated  with  250  c.c.  of  Petermann's  citrate  solution, 
and  shaken  for  half  an  hour  in  a  rotatory  apparatus.  The  solution  is 
then  passed  through  a  dry  filter  into  a  dry  vessel,  and  50  c.c.  of  it 
( =  0"5  gram  substance)  treated  with  strong  nitric  acid  (20  c.c.)  and  then 
with  water  (about  50  c.c),  and  boiled  for  ten  minutes.  The  phosphoric 
acid  is  then  precipitated.  N.  H.  J.  M. 

Mercury  Seal  in  Place  of  Cork  or  Indiarubber  for  Con- 
necting the  Combustion  Tube  with  the  Calcium  Chloride 
Tube.  J.  Marek  {J.  pr.  Chem.,  1909,  ii,  79,  ,510— 512).— The 
author  has  simplified  the  mercury  seal  previously  described  by  him 
(Abstr.,  1907,  ii,  909).  The  end  of  the  combustion  tube  is  drawn  out 
and  turned  upwards  at  right  angles.  Over  this  narrow  portion  is 
fitted,  by  means  of  a  cork,  a  wide  glass  tube  containing  mercury, 
which  forms  the  seal.  The  side-tube  of  the  calcium  chloride  tube  is  so 
modified  that  it  fits  over  the  narrow  end  of  the  combustion  tube  and 
dips  under  the  mercury,  thus  forming  an  air-tight  joint.         T.  S.  P. 

Apparatus  for  Estimating  Hydrogen  Given  Off  on  Treating 
Metals  with  Acids.  Emile  Kohn-Abrest  {Ann.  Chim.  anal.,  1909, 
14,  177 — 182). — The  apparatus  consists  essentially  of  a  generating 
flask  in  which  the  metal  is  attacked  by  hydrochloric  acid  (1  :  10), 
drying  tubes,  a  combustion  tube  with  copper  oxide  heated  to  redness, 
tubes  intended  for  absorbing  the  water  formed,  and  an  apparatus  to 
supply  carbon  dioxide  to  sweep  out  completely  any  traces  of  hydrogen 
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and  water  vapour.     For  details,  the  illustrations  of  the  rather  com- 
plicated arrangement  should  be  consulted,  L.  de  K. 

Direct  Estimation  of  Two  Co-existent  Substances  Without 
Separation.  Ath.  J.  Sofianopoulos  {Bull.  Soc.  ohim.,  1909,  [iv],  5, 
632 — 641). — This  depends  on  the  principle  that  if  a  known  weight  of 
a  mixture  of  salts  of  two  metals  with  the  same  acid  is  wholly 
converted  into  a  mixture  of  the  salts  of  a  second  acid  and  the  product 
is  weighed,  it  is  possible  to  calculate  the  composition  of  the  original 
mixture.  In  the  first  part  of  the  paper  the  method  of  obtaining  the 
two  equations  necessary  for  this  calculation  is  given,  and  in  the  second 
part  the  possibility  of  extending  this  method  to  mixtures  of  more  than 
two  substances  is  discussed.  As  a  concrete  illustration,  the  analysis  of 
a  Greek  pyrolusite  is  quoted.  After  separating  silica  as  usual,  two- 
thirds  of  the  filtrate,  containing  the  matter  soluble  in  hydrochloric  acid, 
is  treated  with  ammonia,  ammonium  chloride,  and  bromine  in  the 
usual  way,  and  the  mixed  precipitate  collected,  dried,  treated  with 
nitric  acid,  ignited,  and  weighed  as  a  mixture  of  ferric,  aluminium,  and 
manganese  oxides.  The  mixture  is  then  treated  with  hydrofluoric  acid, 
and  the  mixed  dry  fluorides  obtained  weighed.  A  definite  portion  of 
the  original  filtrate  is  next  boiled  with  excess  of  zinc  oxide,  and  the 
manganese  in  it  estimated  by  titration  with  potassium  permanganate. 
From  the  three  figures  thus  obtained,  the  relative  proportions  of 
manganese,  iron,  and  aluminium  in  the  precipitate  can  be  calculated. 
The  compounds  most  suitable  for  this  method  of  working  are  the 
fluorides,  silicofluorides,  and  oxides  obtained  by  ignition  of  nitrates. 

T.  A.  H. 

Estimation  of  Potassium  in  Soils.  P.  de  Sornay  {Bull.  Assoc, 
chim.  Sucr.  Dist.,  1909,  26,  976— 978).— A  slight  modification  of 
Rennet's  process  (Abstr.,  1908,  ii,  534).  An  aliquot  part  of  the  nitric 
acid  extract  of  the  soil  (representing  20  grams  of  material)  is 
evaporated  with  addition  of  a  few  drops  of  barium  nitrate,  and  the 
residue  is  ignited  for  about  five  minutes  in  order  to  decompose 
the  nitrates  formed.  The  mass  is  then  mixed  with  12  to  15  grams  of 
oxalic  acid  and  a  little  water,  precautions  being  taken  against  spirting. 
The  whole  is  then  evaporated  to  dryness  and  again  calcined,  so  as 
to  convert  the  calcium  and  magnesium  into  carbonates.  Iron  and 
aluminium  remain  as  oxides.  The  residue  is  now  boiled  with  water, 
of  which  30  to  40  c.c.  sufiice  for  a  complete  extraction  of  the  potassium, 
which  is  then  estimated  as  usual  as  platinichloride.  L.  de  K. 

Estimation  of  Potassium  in  Soils  as  Phosphomolybdate. 
P.  DE  Sornay  {Bull.  Assoc,  chim.  Sucr.  Diet.,  1909,26,  978—980).— 
By  adding  to  solutions  of  potassium  chloride,  nitrate,  and  sulphate  of 
known  potassium  content  a  definite  amount  of  phosphomolybdic  acid, 
and  estimating  the  phosphoric  acid  both  in  the  precipitate  and  filtrate, 
the  author  has  obtained  results  proving  that  the  composition  of 
potassium  phosphomolybdate  is  not  constant.  L.  de  K. 

Double  Fluorides  of  Sodium.  W.  A.  P.  Wilks  {Proc.  Camh. 
Phil.  Soc,  1909,  15,  76 — 77). — Experiments  are  described  which  show 
that  sodium  can  be  precipitated  almost  completely  from  solution  in  the 
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form  of  a  double  fluoride  with  aluminium.  To  prepare  the  precipitant, 
excess  of  moist  aluminium  hydroxide  is  left  for  two  days  in  contact 
with  concentrated  hydrofluoric  acid.  To  diminish  the  concentration 
of  the  hydrogen  ions,  an  equal  bulk  of  a  cold  saturated  solution  of 
copper  acetate  is  added  to  the  hydrofluo-aluminic  acid  solution,  which 
is  then  boiled  and  filtered.  An  equal  volume  of  a  50%  solution  of 
ethyl  alcohol  is  then  added  ;  this  increases  the  sensitiveness  of  the 
reaction. 

The  solution  to  be  tested  for  sodium  is  added  to  the  hot  reagent  and 
boiled  for  some  time.  The  test  appears  to  be  very  delicate,  one  part 
of  sodium  chloride  in  20,000  parts  of  water  being  readily  detected. 
The  precipitated  substance  has  not  the  composition  of  cryolite ;  the 
atomic  ratio  of  sodium  to  aluminium  is  I'l  to  1.  Potassium  and 
ammonium  are  not  precipitated  by  the  reagent,  but  it  yields  insoluble 
compounds  with  solutions  containing  silver,  magnesium,  calcium, 
strontium,  barium,  and  lead.  H.  M.  D. 

Assay  of  [Burnt]  Magnesite.  Merck  Guano  und  Phosphat 
Wekken.  Aktien-Gbs.  {Chem.  Zeit.,  1909,  33,  545— 546).— 505  Grams 
of  burnt  magnesite  are  boiled  with  150  c.c.  of  2A^-sulphuric  acid  until 
foaming  sets  in ;  some  water  is  then  added,  and  the  boiling  is 
repeated.  When  cold,  the  whole  is  diluted  to  500  c.c. ;  100  c.a 
of  the  solution  are  mixed  with  50  c.c.  of  20%  ammonium  chloride 
solution,  and  the  excess  of  acid  is  then  titrated  with  NI'2-BcA\\xm 
hydroxide,  using  methyl-orange  as  indicator.  This  gives  the  joint 
amount  of  the  magnesium,  calcium,  iron,  and  aluminium  oxides. 
Another  100  c.c.  are  placed  in  a  500  c.c.  flask,  the  requisite  amount 
of  i\72-alkali  is  added,  and  then  25  c.c.  of  23'-sodium  hydroxide. 
After  diluting  to  the  mark  and  thorough  shaking,  the  liquid  is 
filtered  after  a-quarter  of  an  hour;  100  c.c.  of  the  filtrate  are 
now  titrated  with  iV^/10-sulphuric  acid,  with  phenolphthalein  as 
indicator.  The  sodium  hydroxide  consumed  represents  the  joint 
amount  of  magnesium  and  iron-aluminium  oxides.  The  two  latter  are 
estimated  in  the  usual  manner,  by  a  double  precipitation  with  ammonia, 
in  one  gram  of  the  sample  after  removing  the  soluble  silica  by  evapora- 
tion with  hydrochloric  acid  as  usual.  The  calculation  is  as  follows : 
The  magnesium  oxide  content  is  obtained  by  deducting  the  number  of 
c.c.  of  sulphuric  acid  (second  titration)  from  100.  For  each  1% 
of  joint  iron  and  aluminium  oxides,  0*7  c.c.  should  be  deducted,  and  to 
the  final  result  0*2  must  be  added ;  each  c.c.  =  1%  of  magnesium 
oxide.  The  calcium  oxide  content  is  calculated  from  the  two 
titrations.  If  the  number  of  c.c.  of  alkali  (first  titration)  is  deducted 
from  120,  the  amount  of  iV72-sulphuric  acid  consumed  is  obtained. 
The  difference  between  this  number  and  the  number  of  c.c.  of  alkali 
(second  titration)  reckoned  as  decinormal  gives  when  multiplied  by 
1'385  the  calcium  oxide  content. 

Burnt  magnesite  contains  a  large  proportion  of  its  silica  in  the 
soluble  condition,  but  in  the  crude  mineral  there  seems  to  be  no 
soluble  silica.  L.  de  K. 

The  Mercury  Cathode.  Wilhelm  Bottgeb  {Ber.,  1909,  42, 
1824 — 1839). — An    improved    method    is  described    for   performing 
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electrolytic  estimations  with  a  mercury  cathode,  which  requires  less 
time  and  gives  more  concordant  results  than  the  usual  methods.  A 
fairly  low  current  density  (28  amperes  per  sq.  dm.)  is  used,  to  avoid 
heating.  At  the  end  of  the  electrolysis,  an  excess  of  2i\^-sodium 
acetate  is  added,  the  current  disconnected,  and  the  amalgam  washed 
successively  with  water,  alcohol,  and  ether.  The  adhering  ether  is 
removed  as  far  as  possible  with  filter  paper,  and  finally  by  a  current 
of  dry  air,  led  in  by  a  capillary  tube  above  the  surface  of  the  amalgam. 
No  mercui'y  is  lost  in  this  way.  A  helical  rotating  anode  is  used. 
Methyl  alcohol  may  replace  the  alcohol  and  ether  for  washing.  A 
large  number  of  estimations  of  zinc  are  given  to  show  the  accuracy  of 
the  method.  The  addition  of  sodium  acetate  is  shown  not  to  cause 
deposition  of  sodium.  The  addition  of  ammonia  to  neutralise  the 
acidity  of  the  electrolyte,  instead  of  sodium  acetate,  leads  to  loss 
of  zinc,  apparently  owing  to  a  formation  of  ammonium  amalgam,  which 
decomposes  and  emulsifies  the  amalgam.  0.  H.  D. 

Spectrographic  Analysis  of  a  Specimen  of  Commercial 
Thallium.  James  H.  Pollok  (Sci.  Proc.  Boy.  Duhl.  Soc,  1909,  11, 
338 — 344). — For  the  detection  of  the  lines  due  to  impurities  a 
photograph  was  first  taken  with  a  pure  specimen  of  the  metal,  using 
a  long  slit.  The  slit  was  then  reduced  to  one-third  of  its  original 
length,  and  a  photograph  of  the  commercial  metal  was  superposed  on 
the  former.  By  this  means  the  lines  which  are  due  to  impurities 
are  found  in  the  short  spectrum,  and  can  be  very  quickly  measured 
and  identified.  The  impurities  thus  found  in  a  sample  of  commercial 
thallium  were  lead,  tin,  copper,  and  aluminium.  H.  M.  D. 

Volumetric  and  Gravimetric  Estimation  of  Thallium  in 
Alkaline  Solution  by  means  of  Potassium  Ferricyanide. 
Philip  E.  Browning  and  Howard  E.  Palmer  {Zeitsch.  anorg.  Ghem., 
1909,  62,  218— 220*).— The  method  previously  described  for  the 
estimation  of  cerium  (Abstr.,  1908,  ii,  736)  is  also  applicable  to 
thallium.  Excess  of  potassium  ferricyanide  is  added  to  a  solution  of  a 
thallous  salt,  followed  by  potassium  hydroxide.  The  brown  thallic 
hydroxide  is  filtered  through  asbestos  and  washed.  The  filtrate  is 
acidified  with  sulphuric  acids,  and  titrated  with  potassium  perman- 


Tip  +  4K8Fe(CN)a  +  4K0H  =  TI2O3  +  4K4Fe(ON)e  +  2H2O. 
5K,Fe(CN)6  +  KMnO.  +  4H2SO4  = 

5K8Fe(CN)6  +  3K2SO4  +  MnSO^  +  4H2O. 
A  small  correction  has  to  be  made  for  the  amount  of  permanganate 
required  to  produce  a  visible  coloration. 

The  same  method  may  be  employed  gravimetrically,  the  precipitated 
thallic  hydroxide  being  washed  with  hot  water  and  dried  at  200°. 
Both  methods  give  accurate  results.  C.  H.  D. 

Volumetric  Method  for  the  Estimation  of  Cerium  in  the 
Presence  of  other  Rare  Earths.  Floyd  J.  Metzger  {J.  Amer. 
Chem.  Soc.,  1909,  31,  523— 525).— Fifty  c.c.  of  the  nitrate  solution  are 
evaporated  with  20  c.c.  of  sulphuric  acid  until  sulphuric  fumes  appear. 
When  cold,  2  grams  of  ammonium  sulphate  are  added,  and  the  whole 
•  and  Ainer.  J.  Sci.,  1909,  [iv],  27,  379-380. 
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is  diluted  with  80  c.c.  of  water.  One  gram  of  sodium  bismuthate  is 
added,  and  the  mixture  heated  to  boiling  ;  this  converts  the  cerium 
into  eerie  sulphate.  After  cooling  slightly,  50  c.c.  of  2%  sulphuric 
acid  are  added,  the  solution  is  filtered,  and  the  filter  washed  with 
100 — 150  c.c.  of  the  same  acid.  Standard  ferrous  ammonium  sulphate 
is  added  until  the  colour  has  changed  from  yellow  to  colourless,  in 
order  to  reduce  the  salt  to  the  cerous  state,  and  the  excess  of  iron  is 
then  titrated  with  permanganate.  The  value  of  the  permanganate  iu 
terms  of  iron  x  308415  =  cerium  dioxide.  L.  de  K. 

Separation  of  Chromium,  Iron,  Aluminiimi,  and  Zinc  in  a 
Mixture.  M.  Emmanuel  Pozzi-Escot  (Bull.  Soc.  chim.,  1909,  [iv], 
5,  558 — 559). — Estimation  of  Iron. — To  the  lx)iling  solution  is  added 
an  excess  of  sodium  hypobromite  (containing  a  large  excess  of  alkali), 
and  the  boiling  is  continued  for  ten  minutes.  The  precipitate  is  freed 
from  aluminium  and  zinc  by  redissolving  in  hydrochloric  acid  and 
reprecipitating  with  excess  of  potassium  hydroxide.  The  iron  pre- 
cipitate is  then  once  more  redissolved  in  hydrochloric  acid  and 
repreeipitated  with  ammonia  as  usual. 

Estiinationof  Aluminium. — The  alkaline  liquid  containing  aluminium, 
chromium,  and  zinc  is  acidified  with  hydrochloric  acid  and  boiled  to 
expel  the  bromine.  The  aluminium  is  then  precipitated  at  the  boiling 
point  with  ammonia. 

Estimation  of  the  Chromium. — The  filtrate  from  the  aluminium  is 
acidified  with  hydrochloric  acid,  and  the  chromic  acid  is  reduced  by 
boiling  with  alcohol ;  the  chromium  is  then  precipitated  with  excess  of 
ammonia. 

Estimation  of  Zinc. — The  filtrate  from  the  chromium  is  precipitated 
with  ammonium  sulphide,  and  the  zinc  sulphide  treated  as  usual. 

L.  DK  K. 

Copper  as  a  Reducing  Agent  for  Ferric  Salts  previous  to 
their  Estimation  Volumetrically.  W.  Colet  Birch  {Chem.  News, 
1909,  99,  273— 275).— The  author  confirms  the  experiments  of  Storch 
(A.bstr.,  1893,  ii,  468),  who  obtained  satisfactory  results  by  reducing 
the  ferric  iron  with  metallic  copper  in  sulphuric  acid  solution,  and  has 
extended  the  process  to  hydrochloric  acid  solutions.  The  analysis  is 
briefly  as  follows  : 

Twenty-five  to  thirty  pieces  of  pure  clean  sheet  copper,  2  by  2J  cm., 
and  bent  at  right  angles  in  the  middle,  are  placed  in  a  round-bottomed 
flask,  the  acid  iron  solution  is  added,  and  the  whole  boiled  gently  for 
at  least  five  minutes.  The  liquid  is  then  poured  off,  the  copper 
rinsed  a  few  times  with  air-free  water,  and  the  liquid  titrated  with 
potassium  dichromate  solution  in  the  usual  way,  a  solution  of 
potassium  ferricyanide  in  dilute  sulphuric  acid  serving  as  indicator. 
The  dichromate  must  be  standardised  by  means  of  a  definite  quantity 
of  iron  oxide  dissolved  in  hydrochloric  acid  previously  reduced  by 
copper  as  described.  L.  de  K. 

Estimation  of  Nickel  in  Presence  of  Cobalt.  Jean  A.  Sanchez 
{Bull.  Soc.  chim.,  1909,  [iv],  5,  641 — 647). — The  process  depends  on 
the  fact  that  if  excess  of  potassium  cyanide  is  added  to  a  solution 
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containing  nickel  and  cobalt,  the  latter  is  converted  into  potassium 
cobaltocyanide,  which,  if  the  solution  is  evaporated  to  dryness  in  air, 
changes  to  potassium  cobalticyanide.  On  re-solution  in  water  and 
addition  of  silver  nitrate,  in  excess,  the  cobalt  is  precipitated  as  silver 
cobalticyanide  and  the  nickel  is  left  in  solution  as  the  nitrate,  and  can 
be  estimated,  the  excess  of  silver  being  first  removed  by  adding 
potassium  bromide.  To  the  filtrate,  sodium  hydroxide  and  bromine  are 
then  added,  and  the  hydrated  nickel  sesquioxide  ignited  and  weighed. 
As  an  alternative,  the  hydrated  sesquioxide  may  be  transferred  to  a 
flask  containing  a  solution  of  potassium  iodide  acidified  with  sulphuric 
acid,  when  the  action  represented  by  the  following  equation  takes 
place:  NigOg  +  2KI  +  H2SO4  =  K2SO4  +  2M0  +  Ig.  The  iodine  liberated 
may  be  estimated  by  means  of  sodium  thiosulphate. 

If  it  is  desired  to  determine  cobalt  as  well  as  nickel,  the  mixed 
oxides  are  precipitated  in  the  usual  way  with  sodium  hydroxide 
and  bromine  water,  and  weighed.  This  mixture  is  then  treated 
as  described  above  for  the  estimation  of  nickel,  and  the  cobalt 
obtained  by  difference.  Full  details  of  the  methods  of  manipulation, 
quantities  to  be  used,  and  precautions  to  be  taken  are  given  in  the 
original,  T.  A.  H. 

Assay  of  Antimony  Alloys.  Paul  Nicolardot  and  Krell 
{Bull.  Soc.  chim.,  1909,  [iv],  5,  559 — 562). — The  process  is  based  on 
Deville's  nitrate  method  {J.  Pharm.  Chim.,  1855),  The  alloy  is 
attacked  with  nitric  acid  (D  1*2)  and,  after  evaporation  on  the  water- 
bath,  the  residue  is  heated  for  some  time  at  125°  or  a  little  above,  and 
the  mass  is  then  taken  up  with  water  acidified  with  nitric  acid.  Tin 
and  antimony  remain  as  insoluble  oxides,  which  are  collected  at  the 
pump  in  a  small,  cylindrical  tube,  and  finally  reduced  in  a  current  of 
hydrogen  at  400°.  The  metal  obtained  is  tested  quantitatively  for 
tin  and  antimony  by  the  ordinary  methods.  Tin  may  be  weighed  as 
oxide,  but  not  the  antimony,  its  oxide  being  of  a  somewhat  variable 
composition. 

Lead  is  estimated  as  usual  in  the  nitric  acid  solution.  Copper 
in  bronzes  is  best  deposited  electrolytically  from  a  nitric  acid  solution  ; 
the  tin  and  antimony  oxides  should  not  be  removed.  L.  de  K. 

Analysis  of  Tantalum  Ores.  Edward  S.  Simpson  {CJiem.  News, 
1909,  99,  243 — 244). — A  reply  to  Giles,  who  objects  to  fusion  with 
alkali  hydroxide  (this  vol.,  ii,  352).  Potassium  hydroxide  is  the  most 
suitable  substance  for  opening  up  the  tantalum  ores,  using  6  parts  to 
1  part  of  finely  powdered  sample.  Nickel,  or  in  some  cases  silver, 
crucibles  may  be  used,  covered  with  a  lid  slightly  convex  on  the  under- 
side ;  the  fusion  is  continued  for  fifteen  to  sixty  minutes. 

In  order  to  prevent  creeping  of  the  alkali  during  fusion,  a  small 
sheet  of  asbestos  millboard  is  taken,  and  in  it  is  cut  a  circular  hole  of 
such  a  size  that  when  the  crucible  is  pressed  tightly  into  it  the  bottom 
only  projects  a  quarter  of  an  inch.  By  means  of  a  bunsen  burner 
the  lower  part  of  the  crucible  is  thus  heated  to  redness,  whilst  the 
upper  part  remains  comparatively  cold. 

It  appears  that  when  a  dilute  solution  of  mixed  potassium  tantalate, 
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niobate,  and  titanate  is  slightly  acidified  with  hydrochloric  acid,  only 
a  portion  of  the  niobium  is  precipitated  as  hydroxide,  the  remainder 
being  present  in  the  form  of  a  soluble  double  chloride  of  titanium  and 
neobium.  L.  dk  K. 

Detection  of  Wood  Spirit  in  Galenical  Tinctures.  Hknei 
Carette  (/.  r/iann.  Chim.,  1909,  [vi],  29,  481— 484).— Gay's  test, 
which  depends  on  the  formation  of  nitrogen  iodide  when  ammonia  is 
added  to  a  solution  of  iodine  in  presence  of  acetone  (which  always 
occurs  in  wood  spirit  of  commerce),  is  modified  with  a  view  to  increasing 
its  delicacy. 

Ten  c.c.  of  the  tincture  are  distilled,  and  6  c.c.  of  distillate  collected. 
To  this  are  added  5  c.c.  of  water,  5  c.c.  of  ammonia  (D  0930),  and 
1  c.c.  of  tincture  of  iodine  (Codex  Francais,  1884).  The  mixture 
is  shaken  during  fifteen  minutes,  and  exposed  to  diffused  daylight. 
A  black  precipitate  of  nitrogen  iodide  is  formed  on  adding  the  iodine 
solution,  and  if  acetone  is  present,  on  remaining  at  18*^  in  the  light, 
this  precipitate  gradually  changes  into  iodoform.  If  very  little  acetone 
is  present,  the  tube  should  be  warmed  at  55°  until  the  precipitate 
disappears,  and  then  the  liquid  shaken  with  ether.  The  latter  dissolves 
out  the  iodoform,  which  can  be  recovered  by  allowing  the  solvent  to 
evaporate.  In  the  absence  of  acetone,  the  nitrogen  iodide  persists  in 
daylight  for  at  least  twelve  hours  at  18°,  but  only  for  about  fifteen 
minutes  at  65°.  T.  A.  H. 

Schmitt's  Process  for  the  Estimation  of  the  Total  Esters  in 
Wine.  Francesco  Scurti  and  G.  de  Plato  {Chem.  Zentr.,  1909,  i, 
1045— 1046;  from  ^S'^a^.  «/;6Wm.  (tprar.  ital.,  1908,  41,  681—688).— 
A  solution  is  prepared  containing  the  same  amount  of  dextrose, 
Itevulose,  and  onotannin  as  the  sample  to  be  tested,  and  its  neutralising 
power  when  boiled  with  alcoholic  potassium  hydroxide  is  ascertained. 
The  alkali  absorbed  is  then  deducted  from  the  amount  of  alkali 
neutralised  on  saponification  of  the  sample,  and  the  result,  after 
allowing  for  the  acidity  of  the  wine,  represents  the  esters.  One  c.c. 
of  iV/10-potassium  hydroxide  =  0010275  gram  of  esters  calculated  as 
diethyl  tartrate.     A  number  of  results  are  given  in  a  table. 

L.  DE  K. 

Estimation  of  Essences  in  Liqueurs.  L.  Vandam  {Ann.  Chim. 
anal.,  1909,  14,  174 — 179). — One  hundred  c.c.  of  the  sample  are 
placed  in  a  distilling  flask,  a  little  fine  pumice  stone  is  added,  and 
70  c.c.  are  collected  in  a  100  c.c.  receiver.  After  taking  the  alcoholic 
strength,  the  liquid  is  diluted  with  a  calculated  amount  of  water  and 
alcohol  in  such  a  manner  that  there  shall  be  exactly  100  c.c.  of 
alcohol  of  50°.  If  the  solution  is  still  turbid  at  17 — 18°  it  must  be 
diluted  with  an  equal  volume  of  alcohol  (of  50°).  It  contains  all  the 
essence  present  in  the  sample. 

Twenty-five  c.c.  of  the  solution,  are  placed  in  a  test-tube,  and  water 
is  added  from  a  burette  until  a  permanent  turbidity  is  noticed  (temp, 
from  16°  to  18°).  Reference  is  then  made  to  empirical  tables 
constructed  for  various  kinds  of  essences.  L.  de  K. 
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A  General  Reagent  for  Phenols.  Jean  Pougnet  (Chem.  Zentr., 
1909,  i,  1508;  from  Bull.  Sci.  Plmrm.,  1909,  16,  142— 145).— The 
reagent  consists  of  20  drops  of  40%  formaldehyde  per  10  c.c.  of  water,  to 
which  before  use  an  equal  volume  of  sulphuric  acid  is  added.  On  adding 
this  to  phenols  or  substances  containing  at  least  one  phenolic  group, 
characteristic  precipitates  or  coloi'ations  are  obtained.  The  test  is 
applied  as  follows  :  about  0'02  gram  of  the  substance  is  placed  in  a  test- 
tube,  1  c.c.  of  the  reagent  is  added,  and  then  1  c.c.  of  sulphuric  acid. 
If  the  substance  is  a  liquid,  1  c.c.  is  mixed  with  1  c.c.  of  sulphuric 
ncid,  and  2  drops  of  formaldehyde  are  added.  The  author  has  tried  the 
test  with  thirty-four  substances.  The  reagent,  in  which  the  formalde- 
hyde had  been  replaced  by  acetaldehyde,  paraldehyde,  anisaldehyde, 
acetone,  and  benzaldehyde,  was  also  tried  with  resorcinol  and  morphine. 

L.  DE  K. 

Methylglyoxal  as  a  General  Colour  Reagent  in  Analysis. 
Georges  DENiGi;s  (^WZ.  Soc.  chim.,  1909,  [iv],  5,  649 — 651). — Methyl- 
glyoxal  is  found  to  give  characteristic  colour  reactions  with  many 
phenols,  alkaloids,  etc.,  and  consequently  it  is  proposed  to  employ 
it  as  a  general  reagent.  The  solution  used  is  prepared  by  adding  to 
20  c.c.  of  a  5%  aqueous  solution  of  glycerol,  100  c.c.  of  water 
and  0"6  c.c.  of  bromine,  and,  after  the  halogen  has  dissolved,  heating 
the  solution  during  twenty  minutes  at  100°.  It  is  then  concentrated 
to  100  CO.,  20  c.c.  of  sulphuric  acid  added,  and  50  c.c.  of  distillate, 
which  is  to  be  used  as  the  reagent,  collected. 

This  in  presence  of  sulphuric  acid  gives  the  following  colorations 
with  the  substances  named  :  pyrogallol  (brown),  resorcinol  (orange), 
catechol  (red),  o/jomorphine  (violet-red)^  morphine  (yellow  to  yellowish- 
brown),  codeine  (yellow,  changing  to  green).  In  presence  of  sulphuric 
and  acetic  acids  it  gives  the  following  reactions  with  the  substances 
named :  indole  (strawberry-red),  scatole  (orange),  pyrrole  (brown). 
With  potassium  bromide  and  sulphuric  acid  the  following  colours  are 
obtained :  phenol  (carmine-red,  changing  to  orange),  salicylic  acid 
(violet),  gallic  acid  (blue,  changing  to  violet),  benzene  homologues 
(red),  naphthalene  (green),  santonin  (reddish-violet,  changing  to  blue, 
and  finally  to  green),  and  thiophen  (red,  changing  to  violet  and  blue). 
Traces  of  thiophen  may  be  detected  in  benzene  by  this  reagent. 

Slight  variations  in  applying  the  test  are  necessary  in  some  cases, 
and  these  are  given  in  detail  in  the  original.  Glyoxal  gives  reactions 
of  a  similar  kind,  but  is  less  easy  to  use.  T.  A.  H. 

Detection  of  Inositol  in  Natural  Wines.  G.  Perrin  {Ann. 
Chim.  anal.,  1909,  14,  182 — 183). — Two  hundred  c.c.  of  the  sample  are 
mixed  with  20 c.c.  of  basic  lead  acetate  and  a  few  drops  of  alcoholic  tannic 
acid.  The  filtrate  is  freed  from  lead  by  means  of  hydrogen  sulphide, 
and  after  decolorising  the  filtrate  with  animal  charcoal,  if  necessary, 
the  colourless  liquid  is  evaporated  in  a  porcelain  dish  on  the  water-bath 
until  10 — 20  c.c.  of  a  syrupy  mass  are  left.  Two  drops  of  this  are 
placed  on  a  platinum  foil  with  a  drop  of  10%  silver  nitrate  solution, 
and  the  whole  is  evaporated  and  heated  until  the  mass  is  carbonised  ; 
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on  further  incineration,  a  fine  rose  coloration,  slightly  violet,  is  noticed, 
which  disappears  on  cooling,  but  returns  on  heating.  L.  db  K. 

SeliwanofP's  Reaction.  William  Oeciisnek  de  Coninck  {Bull. 
Soc,  chim.,  1909,  [iv],  5,  569). — A  reply  to  Pieraerts  (this  vol.,  ii,  272). 
The  author  states  that  the  colorations  obtained  by  heating  with 
hydrochloric  acid  certain  urines  to  which  resorcinol  has  been  added, 
are  not  characteristic  of  diabetes.  These  colorations,  as  far  as  diabetic 
urines  are  concerned,  may  be  due  to  dextrose  as  well  as  laevulose. 
The  Seliwanoff-Borchardt  test  is  not  at  all  an  absolute  one,  and  is  no 
criterion  of  true  Isevulosuria.  L.  db  K. 

Analysis  of  Galactose.  Albert  Feunau  {Zeitsch.  physiol.  Cfvem., 
1909,  60,  284— 288).— The  following  modification  of  Tollens'  method 
is  recommended  :  60  c.c.  of  nitric  acid  (1'15)  are  poured  into  5  grams 
of  galactose  in  a  150  c.c.  beaker,  and  the  mixture  evaporated  to 
15 — 16  c.c.  on  a  water-bath.  When  cold,  40  c.c.  of  water  are  added, 
and  the  mixture  left  for  twelve  hours  at  the  ordinary  temperature. 
The  precipitate  of  mucic  acid  is  then  removed  to  a  Gooch  crucible, 
washed  with  50  c.c.  of  water,  dried  in  a  steam-oven,  and  weighed.  By 
this  method,  pure  galactose  invariably  yields  more  than  70%  of  mucic 
acid.  If  smaller  amounts  of  water  are  used,  other  acids  are  retained 
by  the  mucic  acid  and  affect  the  result. 

Any  specimen  which  gives  70%  of  mucic  acid  may  be  regarded  as 
fairly  pure.  J.  J.  S. 

Defecation  of  Milks  for  the  Estimation  of  the  Lactose  by 
Copper  Solutions.  Cyrille  Carrez  {Ann.  Chim.  ancU.,  1909,  14, 
187 — 188). — When  dealing  with  human  milk,  most  of  the  defecation 
reagents  are  unsuitable.  The  following  process,  however,  gives  satis- 
factory results:  In  a  100  c.c.  flask  are  introduced  the  following 
substances  in  the  order  indicated  ;  after  each  addition  the  contents 
are  well  mixed.  Milk,  10  c.c;  water,  40 — 60  c.c;  ferrocyanide 
solution  (150  grams  per  litre),  2  c.c.  ;  zinc  acetate  solution  (300  grams 
per  litre),  2  c.c. ;  phenolphthalein  (1%  solution),  1  drop  ;  aqueous  sodium 
hydroxide,  a  sufficiency  to  get  a  slight  coloration  ;  water,  up  to  mark. 
The  filtrate,  which  represents  the  milk  ten  times  diluted,  may  then  be 
titrated  with  alkaline  copper  solution  for  lactose  as  usual.  The 
method  is,  of  course,  also  applicable  to  milks  from  other  sources. 

L.  DB  K. 

The  Estimation  of  Mannose,  Arabinose,  Xylose,  and 
Hydrolysed  Milk  Sugar.  Eeginald  0.  Herzog  and  F.  Horth 
{Zeitsch.  physiol.  Chem.,  1909,  60,  152 — 154). — Tables  are  given  show- 
ing the  amount  of  cuprous  oxide  produced  by  different  quantities  of 
the  sugars  when  treated  with  Fehling's  solution  according  to.Kjeldahl's 
method.  S.  B.  S. 

New  Method  of  Estimating  Starch  in  Grains  and  Meal. 
L.  M.  Ljalin  {J.  Rus8.  Phys.  Chem.  Soc.,  1909,41,  472— 476).— The 
refraction  of  a  starch  solution  is  not  altered    by   saccharifying  the 
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starch,  so  that,  in  the  estimation  of  starch  by  the  refractometer,  it  is 
only  necessary  to  effect  complete  liquefaction  of  the  starch.  Experi- 
ments with  starches  of  various  sources  "show  that  1  gram  of  starch  per 
100  c.c.  of  solution  corresponds  with  four  scale-divisions  of  the  Zeiss 
immersion  refractometer.  The  diastase  used  by  the  author  is  pre- 
cipitated from  an  aqueous  infusion  of  a  well-grown  malt  rich  in  protein 
by  addition  of  ammonium  sulphate,  the  method  of  estimation  being  as 
follows. 

Two  to  three  grams  of  the  finely-ground  cereal  is  pounded  in 
a  mortar  with  a  little  water,  and  introduced  quantitatively  into 
a  100  c.c.  flask,  the  volume  being  made  up  to  about  80  c.c.  0*2  c.c. 
of  a  1%  diastase  solution  is  then  added,  the  flask  heated  for  five 
minutes  on  a  boiling  water-bath,  and  subsequently  cooled  to  the 
ordinary  temperature.  A  further  02 — 0-3  c.c.  of  the  1%  diastase 
solution  is  then  added,  and  the  flask  kept  at  55 — 60°  for  half  an  hour, 
the  liquid  being  then  cooled,  made  up  to  100  c.c,  well  shaken,  filtered, 
and  examined  in  the  refractometer  at  17 "5°.  In  order  to  correct  for 
the  refraction  of  the  soluble  substances  in  the  cereal,  2  to  3  grams 
of  the  latter  are  pounded  with  water  in  a  mortar,  made  up  to  100  c.c, 
and  filtered,  the  refraction  of  the  filtrate  being  measured  at  17  "5°. 

This  method  gives  results  in  good  agreement  with  those  yielded  by 
Lintner's  polarimetric  method  (Abstr.,  1908,  ii,  1077).  T.  H.  P. 

Estimation  of  Starch  [in  Potatoes,  etc.].  M.  Buisson  {Bull. 
Assoc,  chim.  Sucr.  Dist.,  1909,  26,  980— 983).— 5-41  Grams  (the 
normal  weight  of  the  French  saccharimeter)  of  the  potato  pulp  are 
introduced  into  a  200  c.c.  flask,  and  100  c.c.  of  water  and  25  c.c.  of 
cold  saturated  picric  acid  solution  are  added.  The  whole  is  heated  in  a 
calcium  chloride  bath  (115°)  and  boiled  for  forty-five  minutes,  counting 
from  the  time  it  starts  boiling.  The  flask  is  removed  from  the  bath 
and  80  c.c  of  water  are  added,  and  when  the  whole  has  cooled  down 
to  15°,  water  is  added  up  to  the  mark.  The  filtrate,  which  should  be 
perfectly  clear  and  fluid,  is  then  polarised  as  usual.  For  farinas  the 
picric  acid  may  be  reduced  to  15  c.c.  and  the  time  of  boiling  to  thirty 
minutes.  L.  de  K. 

Reaction  for  Acetone.  Bruno  Bardach  (Chem.  Zeit.,  1909,  33, 
570.  Compare  Abstr.,  1908,  ii,  332). — To  5  c.c.  of  the  clear,  nearly 
neutral  solution  to  be  tested  are  added  1  c.c.  of  a  3%  solution  of 
peptone,  then  Lugol's  solution  (made  by  dissolving  4  grams  of  iodine 
and  6  grams  of  potassium  iodide  in  100  c.c,  of  water)  until  the  liquid 
turns  dark  reddish-brown,  and  finally  3  c.c.  of  ammonia.  The  liquid 
should  remain  dark  brown  for  some  ten  minutes,  and,  if  necessary,  a 
little  more  iodine  solution  may  be  added.  After  an  hour,  the  liquid  is 
decanted  from  the  precipitate  formed,  and  the  remaining  portion  is 
acidified  with  hydrochloric  acid.  If  everything  dissolves,  there  is  no 
acetone  present,  but  if  a  deposit  remains,  it  is  examined  microscopically. 
It  may  be  freed  from  any  free  iodine  by  a  few  drops  of  sodium 
thiosulphate,  and  if  present  in  any  quantity  its  characteristic 
appearance  may  be  recognised  by  the  naked  eye.  L.  de  K. 
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Detection  of  Free  Mineral  Acids  in  Wine  and  Vinegar. 
LuiGi  Medri  {Boll.  Chiin.  Fanii.,  1909,  48,  331— 337).— In  place  of 
decolori>ing  wine  or  vinegar  by  means  of  animal  charcoal  before 
testing  for  mineral  acids  by  methyl-violet,  the  author  recommends 
dialysis  of  the  liquid.  The  apparatus  employed  consists  of  a  small 
beaker  with  widened  upper  part,  the  ledge  serving  as  support  for  a 
capsule  made  from  a  parchment  disk  by  turning  the  edge  up.  Water 
(50  c.c.)  is  placed  in  the  lower  part  of  the  beaker,  and  the  wine  or 
vinegar  (50  c.c.)  into  the  capsule,  which  is  pressed  down  into  the 
water  by  the  weiglit  of  the  liquid  in  it.  After  an  hour,  10  c.c.  of  the 
di&.lysate  are  removed  and  tested  with  10 — 12  drops  of  a  0'1%  solution 
of  metanil-yellow ;  in  presence  of  free  mineral  acid,  the  colour  is 
changed  to  orange-yellow  or  red,  according  to  the  amount  of  the  acid. 

T.  H.  P. 

Sensitive  Reactions  for  Lactic  and  Glycollic  Acids. 
Georges  DENiofes  (Bull.  Soc.  chim.,  1909,  [iv],  5,  647— 649).— The 
reactions  depend  on  the  fact  that  lactic  and  glycollic  acids,  when 
warmed  with  sulphuric  acid,  yield  acetaldehyde  and  formaldehyde 
respectively,  and  that  these  aldehydes  can  be  recognised  by  one  of 
their  characteristic  colour  reactions. 

In  pi-actice  not  more  than  0*2  c.c.  of  a  solution  of  lactic  acid  (up  to 
2%  strength)  is  warmed  with  2  c.c.  of  sulphuric  acid  (D  1*84)  at  100° 
during  two  minutes.  To  the  cold  mixture  a  drop  of  an  alconolic 
solution  of  guaiacol  or  codeine  is  added,  when  with  the  former  a  rose- 
red  tint  is  produced,  and  with  the  latter,  an  orange-red  coloration. 

A  similar  method  i.s  used  for  glycollic  acid,  but  in  this  case  a  higher 
temperature  is  required.  With  the  cold  solution,  codeine  gives  a  yellow 
coloration  changing  to  an  intense  violet.  Guaiacol  gives  a  violet 
coloration  changing  to  brown  on  dilution  with  alcohol,  and  p-cresol,  a 
green  tint.  In  using  the  two  latter  phenols,  the  mixture  of  glycollic 
acid,  sulphuric  acid,  and  phenol  is  slightly  diluted  with  acetic  acid, 
and  the  whole  heated  together.  T.  A.  H. 

Detection  of  Benzoic  Acid  in  Foodstuffs.  Mile.  Anna  Jonescu 
{J.  Fharm.  Chim.,  1909,  [vi],  29,  523— 525).— When  a  solution  of 
ferric  chloride  is  added  to  one  of  benzoic  acid,  followed  by  a  few  drops 
of  hydrogen  peroxide  solution,  the  liquid  assumes  a  yellow  tint,  which 
changes  gradually  to  deep  violet,  due  to  the  conversion  of  the  benzoic 
acid  into  salicylic  acid  by  the  action  of  the  peroxide.  It  is  proposed 
to  apply  this  test  to  the  detection  of  benzoic  acid,  or  its  salts,  in  such 
foods  as  butter  and  milk,  the  benzoic  acid  being  separated  by  steam 
distillation.     The  colour  reaction  is  also  given  by  "  saccharin." 

T.  A.  H. 

Estimation  of  Uric  Acid  in  Urine.  Ferruccio  Sicuriani 
{Chem.  Zentr.,  1909,  1,  1782;  from  Arch.  Farm,  sperim.,  1909,  8, 
55 — 62). — One  hundred  and  fifty  c.c.  of  the  sample  are  heated,  and 
5  grams  of  ammonium  chloride  are  added.  After  one  hour  and  a-half, 
the  precipitate  is  collected  and  washed  with  96%  alcohol.  The 
precipitate  is  then  dissolved  on  the  filter  with  50  c.c.  of  iV710-potassium 
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hydroxide,  and  the  filtrate  plus  the  washings  is  boiled  until  no  more 
ammonia  is  given  off.  When  cold,  the  solution  is  titrated  with 
A/lO-sulphuric  acid,  using  phenolphthalein  as  indicator.  The  number 
of  c.c.  of  alkali  consumed  x  0*056  =  the  amount  of  uric  acid  per  litre. 

L.  DE  K. 

Estimation  of  Fats  in  Pork  and  Other  Products  Containing 
Water.  Gustave  Perkier  {Bull.  Soc.  chim.,  1909,  [iv],  5,  569 — ^571). 
— The  pi-ocess  described  avoids  the  diflSculties  experienced  in  extracting 
fat  from  moist  products  with  ether,  and  secures  tha'^  the  fat  as  isolated 
will  not  have  become  oxidised  or  otherwise  changed.  Ten  grams  of 
the  material  are  triturated  thoroughly  in  a  mortar  with  3  or  4 
grams  of  washed  and  dried  sand,  and  to  this  mixture  is  gradually 
added  from  20  to  25  grams  of  anhydrous  sodium  sulphate,  and  the 
whole  mixed  completely.  After  half  an  hour,  the  mixture  is  transferred 
to  a  paper  thimble,  and  extracted  in  a  Soxhlet  or  other  apparatus  in  the 
usual  manner  with  ether  ;  the  extraction  occupies  about  two  hours,  and 
yields  a  limpid  solution.  T.  A.  H. 

A  Ne-w  Reaction  Characteristic  of  AdrenaHne.  Sigmund 
Frankel  and  Rudolf  Allers  {Biochem.  Zeitsch.,  1909,  18,  40 — 43). — 
Most  of  the  chemical  reactions  of  adrenaline  are  also  given  by  lelated 
substances  ;  the  following  new  and  sensitive  one  is  not.  Iodic  acid 
or  potassium  iodate  and  dilute  phosphoric  acid  are  warmed  with  a 
solution  of  adrenaline,  when  a  red  coloration  is  produced,  which  is 
believed  to  be  due  to  the  formation  of  an  iodo-  or  iodoso-compound  of 
adrenaline.  NV.  D,  H. 

Detection  of  Adrenaline  in  Blood-serum.  G.  Comesatti 
(Chem.  Zentr.,  1909,  1,  1609;  from  Berl.  Klin.  Woch.,  1909,  46,  8).— 
Six  c.c.  of  fresh  blood-serum,  transudation,  exudation,  or  extracts  of 
organs  prepared  with  physiological  sodiuui  chloride  solution  are  shaken 
and  then  centrifugalised  with  double  the  volume  of  a  solution  made 
by  dissolving  10  grams  of  mercuric  chloride  in  200  c.c.  95%  alcohol. 
After  twelve  to  twenty-four  hours  a  diffused  red  colour  is  visible 
in  the  supernatant  liquid  should  adrenaline  be  present.         L.  de  K. 

Detection  of  Adrenaline.  Kurt  Boas  {Chtvi.  Zentr.,  1909,  1 
1609  ;  from  Zentr.  Physiol.,  1909,  22,  825— 826).— The  author  having 
tried  Comesatti's  process  (compare  preceding  abt^tract),  obtained 
negative  i-esults,  but  on  heating  the  mixture,  the  characteristic  red 
coloration  was  obtained.  In  presence  of  a  large  excess  of  hydrochloric 
acid,  adrenaline  causes  a  violet  coloration.  L.  de  K.  li 
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Change  in  Refractive  Index  with  Temperature.  II.  K.  George 
Falk  {J.  Amer.  Cliem.  Soc,  1909,  31,  806 — 821). — In  an  earlier  paper 
(this  vol.,  ii,  197)  an  account  was  given  of  measurements  of  the 
refractive  indices  of  several  liquids  for  the  C,  D,  F,  and  G'  lines  at  tem- 
peratures varying  from  15°  to  75°.  The  work  has  now  been  extended, 
and  the  results  obtained  for  the  Z)-line  are  given  by  the  following 
equations:  woButyl  acetate,  ni,/l-40013  +  </29G3-17  =  1 ;  ethyl  butyrate, 
Wi,/1  40196 +  </2911 -77  =  1  ;  woimyl  acetate,  nD/l'40973  +  </3 101 -40=1 
1;  methyl  hexyl  ketone,  ni,/l'42437  +  </3308-23  -  1  ;  nitrobenzene, 
?»„/l-56146  +  «/3339  79  =  1  ;  methylaniUne,n„/l-58104  +  </3236-85  =  1  ; 
benzyl  cyanide,ri„/l -53281  +</3623-00  =  1 ;  benzaldehyde,  ni,/l-55439  + 
</3404  86  =  1.  The  densities  of  these  liquids  at  different  temperatures 
and  the  dispersions  at  10°  and  80°  are  recorded. 

The  refractive  indices  are  plotted  as  curves,  which  show  that  in  each 
case  the  index  is  a  linear  function  of  the  temperature.  The  refractive 
powers  were  calculated  for  temperatures  from  10°  to  80°  ;  the  expres- 
sion (n., -1)/(Z  gave  decreasing  values  as  the  temperature  increased, 
(«-  -  l)/(n'-  -k-  2)d  gave  increasing  values,  whilst  {n  —  \)d  gave  increasing 
values  in  some  cases  and  decreasing  values  in  others. 

It  is  shown  that  the  molecular  refractions,  calculated  by  using 
Briihl's  values  for  atomic  refractions,  gave  results  agreeing  with  the 
experimental  values  as  well  at  high  as  at  low  temperatures. 

An  attempt  was  made  to  study  the  state  of  equilibrium  between 
the  two  forms  of  tautomeric  substances,  such  as  acetylacetone  and 
ethyl  acetoacetate,  by  means  of  the  refractive  indices,  but  it  was  found 
that  only  qualitative  results  could  be  obtained.  £.  Q. 

Flame  Spectra  of  Certain  Metalloids.     Charles  de  Watteville 

{Zeitsch.  wias.  Photograph,  rhotophysik.  PhotocJiem.^  1 909,7,  279 — 285). — 
The  solutions  to  be  examined  were  sprayed  into  the  gas  or  air  supply  of  a 
Bunsen  flame,  which  was  photographed  through  a  quartz  spectrometer 
on  liumi^re  plates  or  films. 

Solutions  of  ammonia,  ammonium  nitrate,  or  nitric  acid  gave  the 
same  band  spectrum,  which  was  ascribed  to  ammonia  by  Eder  and 
Valenta,  but  must  be  the  spectrum  of  nitrogen  itself.  Phosphoric 
acid  and  ammonium  phosphate  give  a  regular  spectrum  of  six  groups 
of  bands,  which  were  noticed,  among  others,  by  Geuther  in  the  arc 
spectrum  of  phosphorus,  where  they  were  the  faintest  bands  present. 
Arsenic  solutions  give  a  spectrum  of  15  lines  and  4  groups  of 
bands  which  is  extremely  similar  to  the  alternating  spark  spectrum  of 
arsenic,  and  is  only  seen  in  the  hottest  region  of  the  flame.  Antimony 
solutions  or  vapour  of  antimony  pentachloride  give  a  spectrum  of  forty- 
four  known  lines  and  a  number  of  bands  intermingled  with  the  bands 
of  the  water  vapour  spertrum  as  described  by  Hartley. 

The  spectra  described  are  all  in  the  ultra-violet  region  beyond  the 
range  of  the  solar  spectrum.  R.  J.  C. 

VOL.  xcvi.  ii.  42 
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Ultra-red  Line  Spectra.  II.  Spectra  of  Thallium,  Aluminium, 
Zinc,  Cadmium,  Magnesium,  and  Calcium.  Friedricu  Paschen 
{Ann.  Physik,  1909,  [iv],  29,  625—663.  Compare  this  vol.,  ii,  3). 
— The  author  has  investigated  in  detail  the  ultra-red  spectrum  of  the 
above  metals.  The  representation  of  the  various  lines  by  means  of 
series  formulae  is  considered.  H.  M.  D. 

Influence  of  Pressure  on  the  Absorption  of  Ultra-red 
Radiation  by  Gases.  Eva  von  Bahr  {Ann.  Physik,  1909,  [iv],  29, 
780 — 796). — The  dependence  of  the  ultra-red  absorption  on  the 
pressure  has  been  investigated  for  a  number  of  different  gases.  In 
the  case  of  carbon  dioxide,  carbon  monoxide,  nitrous  oxide,  carbon 
disulphide,  methane,  ethylene,  acetylene,  ammonia,  and  water  vapour, 
the  absorption  increases  with  the  pressure.  The  change  in  the  absorp- 
tion as  the  pressure  is  increased  to  one  atmosphere  is  in  general  the 
same  whether  the  increased  pressure  is  brought  about  by  the  introduc- 
tion of  a  foreign  gas  or  by  increase  in  the  density  of  the  absorbing 
gas.  At  low  pressures  the  absorption  increases  rapidly  with  the 
pressure,  but  the  rate  of  increase  soon  falls  off,  and  the  absorption 
approximates  to  a  constant  maximum  value.  In  the  case  of  carbon 
disulphide  this  condition  is  reached  at  400 — 500  mm.,  in  that  of  nitrous 
oxide  at  about  760  mm.  On  the  other  hand,  for  methane  and  carbon 
monoxide,  the  absorption  increases  with  the  pressure  even  at  five 
atmospheres. 

For  a  given  gas  the  change  of  absorption  with  pressure  is  in 
general  the  same  for  the  different  absorption  bands.  In  certain  cases, 
increase  in  the  density  of  the  absorbing  gas  results  in  a  widening  of 
certain  absorption  bands,  a  phenomenon  which  is  not  brought  about 
by  increase  in  the  total  pressure  as  the  result  of  admixture  with  a 
foreign  gas. 

The  behaviour  of  methyl  and  ethyl  ether  is  quite  different  from  that 
of  the  above-mentioned  gases,  in  that  the  ultra-red  absorption  of  these 
vapours  is  independent  of  the  pressure  between  1  and  760  mm. 

H.  M.  D. 

Absorption  of  Ethereal  Oils  in  the  Ultra-violet.  Al.  PflOgee 
{Physihd.  Zeitsch.,  1909,  10,  406). — The  ultra-violet  absorption  of  a 
number  of  ethereal  oils  and  synthetic  organic  substances  has  been 
examined.  A  mercury  lamp  was  used  as  radiator,  a  thermopile  as 
indicator,  and  the  substances  were  examined  in  thin  layers  between 
quartz  plates.  The  percentage  absorption  values  for  various  lines  are 
tabulated.  H.  M.  D. 

Phosphorescence  at  very  low  Temperatures.  Henri 
Becquerel,  Jean  Becquerel,  and  H.  Kamerlingii  Onnes  {Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1909,  12,  76— 88).— The  authors  have 
investigated  the  phosphorescence  spectra  of  uranyl  salts  at  the 
temperatures  of  liquid  air  and  liquid  hydrogen.  The  bands,  which  are 
characteristic  of  the  uranyl  salts  at  the  ordinary  temperature  and 
undergo  subdivision  at  the  temperature  of  liquid  air,  are  transformed 
into  groups  of  much  finer  lines  at  the  temperature  of  liquid  hydrogen. 
At  the  same  time  the  emission  maxima  are  displaced    towards    the 
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smaller  wave-lengths.  Since  the  displacement  is  relatively  small  when 
the  temperature  falls  from  that  of  liquid  air  to  that  of  liquid  hydrogen, 
it  is  possible  that  the  bands  approach  asymptotically  a  limiting 
position  as  the  temperature  is  lowered. 

From  a  comparison  of  the  frequencies  of  the  low  temperature  bands, 
the  conclusion  is  drawn  that  the  difference  between  the  frecjuencies  of 
two  successive  homologous  bands  is  practically  constant,  and  this 
holds  for  all  series  of  homologous  bands  of  the  same  salt.  For  different 
uraiiyl  salts  the  values  of  this  constant  differ  but  slightly  from  one 
another.  In  structure,  the  uranyl  salt  bands  resemble  the  band  spectra 
of  gases.  At  the  temperature  of  soli<l  hydrogen,  a  strong  magnetic 
field  has  no  influence  even  on  the  narrow  bands. 

The  collective  observations  indicate  that  the  phosphorescence  of  the 
uranyl  salts  is  quite  different  in  character  from  that  of  other  clas.ses  of 
piiosphoroscent  substances,  and  in  no  way  depends  on  the  presence  of 
traces  of  impurities.  The  transfer  of  electrons  under  the  photo-electric 
influence  of  the  absorbed  light  appears  to  be  a  process  which  is 
entirely  confined  to  the  uranium  atom,  or  at  least  to  the  uranyl  group. 

H.  M.  D. 

Anomalous  Rotatory  Dispersion.  Leo  TscnuoAEpr  (Ber.,  1909, 
42,  'J244 — 2247). — Anomalous  rotatory  dispersion  in  the  neighbour- 
hood of  absorption  bands  has  been  observed  by  Cotton  (Ann.  Chim. 
thya.^  1896,  [vii],  8,  347).  The  author  has  investigated  three 
coloured  substances,  /-menthyldixanthogenide,  S2(CS*0*C,oH,j,)2, 
thioanhydrido  of  /-menthyl  hydrogen  xanthate,  S(CS*0'C,oH,9)2,  and 
Z-boriiyldixantliogeuide,  Sj(CS"0*C,(jHj-).„  in  toluene  solution.  The 
rotatory  power  in  each  case  rises  with  diminishing  wave-length, 
reaches  a  maximum,  and  then  falls  rapidly,  the  Last  two  substances 
even  showing  a  reversal  of  sign.  The  maximum  lies  nearer  to  the  red 
end  of  the  spectrum  the  more  orange  the  colour  of  the  compound 
examined.  The  position  of  the  maximum  varies  with  the  solvent, 
obeying  Kundt's  rule.  C.  H.  D. 

Isodynamic  Change  Revealed  by  Magnetic  Rotatory 
Power.  Paul  Th.  Muller  and  M.  Thouyenot  {Compt.  reiul.,  1909, 
149,  32 — 34). — Magnetic  rotatory  power  has  been  shown  by 
Becquerel  to  be  quantitatively  related  to  refractivity,  which  has  been 
of  great  use  in  revealing  tautomerism.  Measurements  here  described 
of  the  magnetic  rotatory  power  of  substances  well  known  to  exist  in 
tautomeric  forms  show  that  this  property  is  also  a  trustworthy 
criterion  of  tautomerism.  Methyl  cyanoacetate  dissolved  in  methyl 
alcohol  has  the  magnetic  rotatory  power.  A*  =  4*37 1,  whereas  its  sodium 
derivative  has  7i'  =  7*312  under  like  conditions.  Ethyl  acetoacetate 
and  ethyl  sodioacetoacetate  in  ethyl  alcohol  have  /?  =  6'580  and 
A  =  11*25  respectively.  The  difference,  due  to  the  substitution  of 
sodium  for  hydrogen  in  these  cases  (2"94  and  4*67)  being  in  excess  of 
the  normal  difference  on  substituting  sodium  for  hydrogen  (between 
1  and  2),  is  held  to  demonstrate  the  tautomeric  difference  in 
constitution  between  each  sodium  derivative  and  its  parent  sub- 
stance. 

42—2 
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On  the  other  hand,  methyl  cyanoacetate  or  ethyl  acetoacetate, 
whether  as  pure  liquid  or  dissolved  in  alcohol,  has  practically  the  same 
magnetic  rotatory  power.  R.  J.  C. 

Electrochemistry  of  Light.  VII.  Wilder  D.  Bancroft  (/. 
Physical  Chem.,  1909,  13,  449—468.  Compare  this  vol.,  ii,  454).— 
A  paper  dealing  with  the  theory  of  solarisation,  in  which  the  views  of 
Abney,  Trivelli,  and  others  are  discussed  at  length.  Abney's  view 
that  the  substance  forming  the  latent  reversed  image  is  a  silver 
oxybromide  of  the  general  type  AgBr^iOy  is  untenable,  as  hypobromous 
acid  does  not  give  satisfactory  reversals  even  when  the  concentration 
is  varied  over  fairly  wide  limits.  The  author's  theory  is  based  on  the 
assumptions  (1)  that  the  action  of  light  on  a  silver  halide  corresponds 
with  that  of  a  direct  current  (Grotthus),  causing  the  silver  halide  to 
pass  through  all  the  possible  stages ;  (2)  a  developer  does  not  cause  the 
silver  halide  to  pass  through  all  the  possible  stages,  and  reduces  certain 
silver  halogen  solid  solutions  or  subhalides  faster  than  others  which 
contain  less  halogen.  Abney's  statement  that  oxidising  agents  facilitate 
reversal  is  not  strictly  true.  Experiments  with  potassium  nitrite  and 
potassium  permanganate  indicate  that  when  no  oxidising  agent  is  used, 
the  finished  plate  contains  a  more  intense  reversed  image  and  a  less 
intensenormalsilver  image, and  that  the  effectof  depolarisersin causing  a 
i^eduction  to  silver  is  diminished  in  the  presence  of  an  oxidising  agent,  so 
that  the  finished  plate  contains  less  of  the  normal  silver  image,  and 
therefore  gives  a  clearer  reversed  image. 

The  antagonistic  effect  of  different  lights  and  a  number  of  other 
phenomena  are  also  considered.  G.  S. 

De-accelerating  Action  of  Bromides  in  the  Photographic 
Developers.  Samuel  E.  Sheppard  (Zeitsch.  C/iem.  Ind.  Kolloide, 
1909,  5,  43 — 44). — In  opposition  to  Luppo-Cramer's  view  that  the 
inQuence  of  bromides  in  diminishing  the  velocity  of  development  is  to 
be  attributed  to  a  colloido-cheraical  process,  the  author  points  out  that 
the  reaction  is  reversible,  and  can  be  explained  completely  from  the 
molecular-kinetic  standpoint  as  a  consequence  of  the  diminution  of 
the  concentration  of  the  silver  ions  which  are  formed  from  the  silver 
bromide.  H.  M.  D. 

Photopolymerisation  of  Anthracene.  Alfred  Byk  {Zeitsch. 
physikal.  C/tem., '  1909,  67,  64 — 77). — Weigert  has  recently  stated 
(Abstr.,  1908,  ii,  748)  that  the  author's  electrochemical  addition  to 
the  thermodynamic  theory  of  photochemical  processes  (Abstr.,  1908, 
ii,  339)  is  unnecessary,  but  it  is  now  shown  that  this  is  not  the  case. 
In  connexion  with  the  experimental  basis  of  the  theory,  it  is  shown 
that  the  molecular  weight  of  anthracene  in  phenetole  is  approximately 
normal,  and  up  to  a  concentration  of_^0'37  mol.  per  litre  does  not  tend 
to  increase  with  the  concentration.  G.  S. 

Quantitative  Study  of  the  Photochemical  Reaction  between 
Quinine  and  Chromic  Acid.  Robert  Lutuer  and  George 
Shannon  Forhes  (/.  Am&r.  Chem.  Soc,  1909,31,  770— 783).— A  study 
of  the  reaction  between  chromic  acid  and  quinine  in  light  has  been  made 
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by  Goldberg  (Abstr.,  1906,  ii,  514),  whose  results  seemed  to  indicate 
that  the  velocity  was  dependent  on  the  quantity  of  light  absorbed  by 
the  chromic  acid. 

It  has  now  been  found,  however,  by  means  of  monochromatic  light, 
that  the  quinine  is  the  substance  which  is  sensitive  to  light,  whilst  the 
chromic  acid  only  acts  as  an  indifferent  light  filter,  absorbing  a  part  of 
the  light  and  converting  it  into  heat.  Determinations  of  the  initial 
velocities  of  the  reactions  induced  in  solutions  by  monochromatic 
light  have  been  made,  and  the  quantities  of  light  absorbed  by  the 
quinine  and  chromic  acid  have  been  calculated  from  measurements  of 
extinction  coefficients.  The  concentrations  of  the  reacting  substances, 
the  intensity  of  the  incident  light,  and  the  wave-length  of  the  light 
were  varied,  one  at  a  time,  in  successive  experiments.  The  apparatus 
is  described  with  the  aid  of  a  diagram.  The  source  of  light  was  a 
uviol  mercury  vapour  lamp,  and  a  series  of  light  filters  were  employed. 
It  was  found  in  preliminary  experiments  that  the  total  reaction 
velocity  was  proportional  to  the  concentration  of  the  hydrogen  ion. 
In  order  to  make  this  velocity  large  enough  for  convenient  measure- 
ment, sulphuric  acid  (2*7  mols.  per  litre)  was  added  to  the  reaction 
mixtures. 

It  has  been  found  that  the  photochemical  reaction  is  exactly  the 
difference  between  the  total  reaction  and  the  spontaneous  reaction  of 
the  same  mixture  in  the  dark,  and  that  the  combined  effect  of  two 
rays  is  additive.  The  speed  of  the  photochemical  reaction  is  propor- 
tional to  the  quantity  of  light  of  given  wave-length  absorbed  by  the 
quinine  alone  unless  the  concentration  of  the  chromic  acid  is  very 
small.  It  is  probable  that  the  reaction  takes  place  in  two  stages : 
(1)  the  formation  of  sensitised  quinine  with  a  velocity  proportional 
only  to  the  light  absorption,  and  (2)  a  reaction,  in  the  ordinary  sense, 
between  this  product  and  chromic  acid  with  a  velocity  proportional  to 
the  concentration  of  the  chromic  and  sulphuric  acids.  Formulaj  have 
been  deduced  from  which  the  velocity  can  be  calculated  of  the  reaction 
produced  by  the  incidence  of  known  amounts  of  light  of  various 
wave-lengths  on  any  mixture  of  quinine  and  chromic  acid  under  the 
conditions  of  the  investigation.  The  photochemical  efficiency  of  a  given 
amount  of  absolute  light-energy  decreases  as  the  wave-length  of 
maximum  absorption  is  approached.  The  effect  of  varying  the  thick- 
ness of  the  layer  has  been  studied,  and  it  is  found  that  for  given  light 
absorption  the  velocity  induced  is  inversely  proportional  to  the  thick- 
ness. The  relative  effect  of  two  rays  of  different  wave-length  depends 
entirely  on  the  thickness  of  the  layer.  E.  G. 


Amount  of  Radium  Present  in  Sea- water.  A.  S.  Eve  {Phil. 
Mag.,  1909,  [vi],  18,  102 — 107). — The  examination  of  six  samples  of 
sea-water  from  the  North  Atlantic  indicates  the  average  radium 
content  to  be  9  x  lO"^**  gram  per  gram  of  sea  water.  This  is  about 
one-seventeenth  of  the  value  found  by  Joly. 

In  the  course  of  the  measurements,  it  was  observed  that  radium 
emanation  may  be  collected  either  over  water  or  mercury  without 
any  appreciable  difference  in  the  results  obtained.  H.  M.  D, 
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Expulsion  of  Radio-active  Matter  in  the  Transformations 
of  Radium.  Otto  Hahn  and  J>ise  Meitner  {Physikal.  Zeitsch.,  1909, 
10,  422). — In  reference  to  a  recent  publication  of  Russ  and  Makower 
(this  vol.,  ii,  465),  the  authors  point  out  that  they  have  already 
explained  certain  observations  as  being  due  to  the  recoil  of  the  atomic 
residues  which  result  from  the  emission  of  a-  and  ySparticles. 

H.  M.  D. 

a-Rays  from  Radium-5.  Howard  L.  Bronson  {Physikal.  Zeitsch., 
1909,  10,  393 — 395). — The  author  has  examined  the  influence  of  the 
air-pressure  on  the  ionisation  due  to  the  active  deposit  on  a  wire 
exposed  to  radium  emanation.  The  ionisation  values  are  proportional 
to  the  pressure  between  3  and  76  cms.  of  mercury,  and  from  this  the 
author  draws  the  conclusion  that  no  a-particles  with  a  range  between 
0  5  and  5  mm.  are  emitted  by  the  active  deposit.  These  observations 
contradict  the  conclusion  drawn  by  Harvey  (this  vol.,  ii,  203)  that 
small  range  a-particles  are  emitted  by  radium-^.  H.  M.  D. 

Condensation  of  Radium  Emanation.  A.  Laborde  (Compt. 
rend.,  1909,  148,  1591— 1593).— Rutherford  and  Soddy  (Abstr.,  1903, 
ii,  462)  found  that  when  radium  emanation  is  condensed  in  a  copper 
tube  by  means  of  liquid  air,  it  became  gaseous  once  more  when  the 
temperature  rose  to  about  - 150°.  The  author  has  used  tubes  of 
different  materials  in  order  to  see  if  this  temperature  varied  with  the 
material  of  the  tube.  The  emanation  was  condensed  in  the  tube,  and 
then  a  current  of  dry  air,  free  from  carbon  dioxide,  drawn  through  it, 
the  air  being  tested  for  emanation  from  time  to  time  as  the  tempera- 
tyre  of  the  tube  rose.  With  tubes  of  copper,  iron,  tin,  and  silver, 
the  temperature  at  which  the  emanation  became  gaseous  was 
-  153°  to  -  155°,  whereas,  with  glass  and  silvered  glass,  it  was  -  177°. 
Tliis  difference  in  temperature  is  possibly  due  to  the  absorption  of  the 
emanation  by  the  metals,  and  consequently  the  effects  of  cocoanut 
charcoal,  meerschaum,  platinum-black,  and  spongy  platinum  were 
studied.  With  these  substances,  spongy  platinum  excepted,  the  libera- 
tion of  the  emanation  took  place  slowly,  and  not  rapidly  as  in  the  case 
of  the  metal  tubes,  and  was  not  complete  in  an  hour  even  when  the 
temperature  was  raised  considerably. 

The  conclusion  is  drawn  that  the  temperature  at  which  radium 
emanation  is  condensed  depends  on  the  physical  nature  of  the  containing 
vessel.  T.  S.  P. 

Comparison  of  the  a-Rays  Produced  by  Different  Radio 
active  Substances.  Mlle.  Blanquies  (Compt.  rend.,  1909,  148, 
1753 — 1756). — If  the  a-particles  emitted  by  different  radio-active 
substances  differ  only  in  their  velocity  of  projection,  then,  at  one  and 
the  same  distance  from  the  end  of  their  course,  they  should  have  the 
same  properties,  independent  of  the  substance  from  which  they  are 
emitted.  In  order  to  test  this,  the  author  has  made  experiments  with 
polonium,  radium-C,  and  actinium-^.  To  obtain  a  homogeneous  radia- 
tion, it  was  necessary  to  use  an  extremely  thin  layer  of  the  radio-active 
6u]}8tance,  since  the  velocity  of  particles  emitted  from  the  interior  of  a. 
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thick  layer  is  diminished  by  passage  through  the  layer.  The  polonium 
was  deposited  electrolytically  on  a  sheet  of  metal,  and  the  other  two 
substances  were  obtained  by  exposing  sheets  of  metal  for  some  hours 
to  the  emanations  from  radium  and  actinium.  The  ionisations  pro- 
duced by  these  substances  at  different  distances  were  then  measured, 
and  curves  plotted,  showing  the  relation  between  ionisation  and  distance. 
These  curves,  after  making  corrections  for  the  unequal  activities  of  the 
three  substances,  should  be  superposible.  This  was  found  to  be  the 
case  for  polonium  and  radium-C,  but  not  for  actinium,  the  rate  of 
decrease  of  activity  with  distance  being  less  for  actinium  than  for  the 
two  other  substances. 

The  explanation  put  forward  is  that  the  a-particles  emitted  by  the 
three  substances  are  identical,  except  in  so  far  as  their  velocities  of 
projection  are  concerned,  but  that  the  radiation  from  actinium-^  is 
complex.  Actinium-Zi  is  supposed  to  be  transformed,  with  the  emission 
of  a-particles,  into  another  substance  with  a  very  short  period  of  decay, 
which  also  emits  a-rays.  T.  S.  P. 

Radioactivity  of  Potassium  Salts.  £mile  Henriot  and  G. 
Vavon  {Compt.  rend.,  1909, 149,  30 — 32.  Ck>mpare  Henriot,  this  vol., 
ii,  458). — The  authors  find  it  impossible  to  concentrate  the  radio- 
activity of  potassium  by  fractional  crystallisation  of  potassium  chloride, 
or  its  precipitation  by  gaseous  hydrogen  chloride,  or  by  repeated  pre- 
cipitations of  barium  sulphate  in  potassium  sulphate  solutions.  The 
various  products  obtained  differed  in  radioactivity  by  less  than  1%. 

The  radiation,  which  must  be  assumed  to  come  f^om  the  potassium 
atom,  possesses  the  penetrative  power  of  ^S-rays,  and  is  deviable  by  a 
magnetic  field  (compare  Campbell,  Abstr.,  1907,  ii,  597).  The  authors 
show  that  the  rays  are  deviated  as  a  negative  flux  would  be,  and  can 
produce  ionisation  after  passing  through  a  sheet  of  tinfoil.  This  is 
held  to  prove  definitely  that  potassium  emits  ^-rays.  K.  J.  C 

[The  Radioactivity  of  Pitchblende  from  St.  Joachimsthal.] 
Josef  Step  {Oeslerr.  Zeitsch.  Berg.  IluUenwesen,  1909,  57,  155). — A 
description  of  the  appamtus  and  calculations  employed  for  estimating 
the  radioactivity  in  the  raw,  intermediate,  and  final  products  of  the 
St.  Joachimsthal  uranium  factory.  The  author  was  led  to  conduct 
this  research  from  the  work  of  H.  Mache  and  S.  Meyer,  who  demon- 
strated that  a  larger  yield  of  radium  chloride  might  be  obtained  from 
a  given  quantity  of  pitchblende  than  Curie  had  obtained. 

F.  M.  G.  M. 

Induced  Activity  on  the  High  Sea.  H.  Sieveking  {Physikal. 
Zeitsch.,  1909,  10,  398— 399).— The  rate  of  decay  of  the  induced 
activity  collected  on  a  negatively-charged  wire  exposed  for  two  hours 
during  a  journey  from  Alexandria  to  Naples  has  been  examined.  The 
observed  rate  of  decay  agrees  with  that  obtained  for  the  disintegration 
products  of  radium,  and  no  evidence  of  thorium  activity  was  found. 
In  the  author's  opinion,  the  radium  emanatioji  is  carried  by  air  currents 
from  the  land.  H.  M.  D. 
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lonisation  in  the  Atmosphere.  A.  S.  Eve  (Ze  Radium^  1909,6, 
88). — The  apparatus  for  this  estimation  is  described,  and  the  following 
results  deduced.  If  the  value  of  the  charge  of  an  ion  be  taken  as 
3*4  X  10-^°  U  E  S,  and  if  it  be  supposed  that  an  ion  carries  a  single 
elementary  charge,  the  following  numbers  are  indicated. 

Relation. 
1-09 
1-99 
1-33 
1-21 
1-25 
1-39 
1-22 

The  variations  in  results  are  due  to  changes  in  hygrometric  con- 
ditions, or  to  the  presence  of  water' vapour.  One  point  is  well  marked, 
namely,  that  although  the  y-rays  of  radium  produce  equal  quantities  of 
positive  or  negative  electricity,  the  ionisation  of  a  gas  in  a  closed 
vessel  leads  to  the  production  of  a  large  excess  of  positive  electricity. 

F.  M.  G.  M. 

Effect  of  Temperature  on  lonisation.  J.  Arnold  Crowther 
{Proc.  Roy.  Soc,  1909,  82,  A,  351— 357).— The  ionisation  produced  by 
Ilontgen  rays  has  been  measured  in  air  at  the  temperature  of  liquid 
air,  and  in  ethyl  bromide  and  methyl  iodide  at  various  temperatures 
up  to  184°.  In  every  case  the  ionisation  produced  was  found  to  be 
independent  of  the  temperature  if  the  density  of  the  gas  remained 
constant.  G.  S. 

lonisation  [Produced]  in  Various  Gases  by  Secondary 
y-Rays.  R.  D.  Kleeman  {Proc.  Roy.  Soc,  1909,  82,  A,  358—377).— 
The  ionisation  produced  in  various  gases  and  vapours  by  secondary 
y-rays  has  been  measured  by  the  usual  method.  Zinc,  carbon,  and  lead 
were  used  as  radiators.  The  results  are  given  in  tabular  form,  and 
are  compared  with  those  obtained  for  a-,  )8-,  and  primary  y-i'ays,  and  for 
soft  and  hard  X-rays  by  previous  observers. 

The  results  can  be  divided  into  three  sets.  The  first  set  consists  of 
gases  the  molecules  of  which  are  composed  of  atoms  of  hydrogen,  carbon, 
nitrogen,  oxygen,  sulphur,  chlorine;  in  these  the  ionisation  is  much  the 
same  for  a-, /3-,  and  primary  and  secondary  y-rays,  and  does  not  vary  much 
with  the  nature  of  the  radiator.  The  second  set  consists  of  gases  the 
molecules  of  which  contain  at  least  one  atom  of  greater  mass  than  the 
chlorine  atom  ;  for  these  the  ionisation  is  greater  for  secondary  than  for 
primary  y-rays,  and  the  ionisation  for  different  rays  varies  considerably 
with  the  nature  of  the  radiator.  The  third  class  consists  of  hydrogen, 
which  shows  several  peculiarities. 

The  ionisation  for  the  various  gases,  with  the  exception  of  hydrogen, 
is  approximately  additive,  being  made  up  of  the  sum  of  the  atomic 
ionisations.  The  atomic  ionisations  for  the  primary  and  secondary 
y-rays  are  plotted  as  ordinates  against  the  atomic  weights  as  abscissae, 
and  it  is  shown  that,  whereas  the  upward  slope  of  the  curve  for  the 
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secondary  rays  increases  with  increase  of  atomic  weight,  the  curve  for 
the  primary  rays  shows  no  increase  in  slope. 

The  degree  of  ionisatiou  depends  somewhat  on  the  direction  of 
propagation  of  the  secondary  rays  with  respect  to  that  of  the  primary. 

G.  S. 

Heat  Developed  by  Polonium.  William  Duane  {Compt.  rend., 
1909,  148,  1665— 1667).— The  heat  liberated  by  02  gram  of  a  salt 
rich  in  polonium,  but  free  from  radium  and  radiothorium,  has  been 
measured  by  the  method  previously  described  (this  vol.,  ii,  534).  In 
order  to  absorb  in  the  thermo-j unction  the  heat  disengaged  by 
the  2)olouium,  a  current  of  000143  ampere  was  required,  cor- 
rej^ponding  with  a  liberation  of  00117  cal.  per  hour.  The  ionisa- 
tion  produced  in  air  by  the  a-rays  from  the  same  quantity  of  polonium 
was  found  to  give  a  saturation  current  of  l-3xl0-^  amperes. 
According  to  Rutherford  the  same  saturation  current  is  obtained  with 
0*749  mg.  of  radium  bromide  free  from  emanation  and  induced 
activity.  This  quantity  of  radium  bromide  disengages  001 1  cal.  per 
hour  (Duane,  loc.  cit.),  a  value  very  near  that  now  found  for  the 
polonium  (001 17  cal.  per  hour). 

Polonium  and  radium  emit  a-particles  only,  and  these  have 
approximately  the  sxime  range  (38'6  mm.  and  35  mm.  respectively), 
that  is,  the  same  kinetic  energy.  Since  quantities  of  polonium  and 
radium  producing  the  same  iunisation  effect  develop  almost  the  same 
amounts  of  heat,  it  appears  probable  that  the  heat  given  out  by  these 
two  substances  is  derived  from  the  kinetic  energy  of  the  a-particles 
emitted.  R.  J.  C. 

Eflfect  of  Temperature  on  the  Rate  of  Production  of 
Uranium-X  R.  W.  Forsyth  {I'hil.  Mag.,  1909,  [vi],  18, 
207—209). — Uranium  nitrate,  freed  from  uranium-^  by  Crookes's 
method,  was  ignited,  and  the  resulting  oxide  divided  into  two  equal 
portions.  These  were  enclosed  in  quartz  tubes,  one  being  kept  at  the 
temperature  of  the  laboratory,  the  other  heated  at  1000*^.  The 
rate  of  formation  of  uranium-X  in  the  two  specimens  was  followed 
by  measurements  of  the  /3-ray  activity.  The  results  indicate  that  the 
rate  of  production  of  the  y3-ray  substance  at  1000°  is  not  sensibly 
different  from  that  at  the  ordinary  temperature.  H.  M.  D. 

Distribution  of  Thorium  in  the  Earth's  Surface  Materials. 
John  Joly  {Phil.  Mag.,  1909,  [vi],  18,  140—145.  Compare  this  vol., 
ii,  458). — The  values  previously  recorded  for  the  thorium  content  of 
various  minerals  are  reduced  by  one-third  as  a  result  of  a  re-standard- 
isation of  the  author's  electroscope.  New  data  for  the  rocks  of  the 
St.  Gothard  Tunnel  have  been  obtained,  and  for  these  it  appears  that 
the  thorium  content  is  roughly  proportional  to  the  quantity  of 
uranium  present.  H.  M.  D. 

Physical  Origin  of  the  Liberation  of  Electricity  in  Chemical 
Reactions.  Maubice  de  Broglie  and  L.  Brozard  {Compt  rend., 
1909,  148,  1596—1598;  this  vol.,  ii,  535).— The  liberation  of 
electricity  in  chemical  reactions  is  not  due  to  any  chemical  causes ;  it 
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is  a  physical  phenomenon  caused  by  the  rupture  either  of  a  liquid 
surface  or  of  the  surface  of  a  crystal. 

If  crystalline  salts  are  heated  to  such  a  temperature  that  they 
decrepitate  without,  at  the  same  time,  undergoing  decomposition, 
electrically  charged  powders  are  obtained,  owing  to  the  breaking  of 
the  crystal  surfaces  ;  if  the  salts  have  been  fused  previously  and  are 
heated  to  the  same  temperature,  there  is  no  electrical  charge.  On 
the  other  hand,  when  amorphous  powders,  such  as  lead  carbonate,  are 
decomposed  by  heat,  there  is  no  liberation  of  electricity,  silver  oxide 
being,  however,  an  exception. 

When  gases  are  prepared  in  the  wet  way,  their  electrical  charge  is 
solely  due  to  the  splashing  of  the  bubbles  of  gas  in  the  liquid.  This 
explains  the  charged  fumes  which  are  formed  when  such  substances  as 
sulphur  trioxide  or  phosphorus  pentachloride  are  thrown  into  water  ; 
if  these  substances  are  simply  exposed  to  moist  air,  the  fumes  are  not 
charged.  Certain  liquids,  for  example,  benzene,  do  not  become  charged 
when  agitated  (splashed),  and  in  these  cases  the  fumes  evolved  when 
they  are  submitted  to  the  vigorous  action  of  nitric  acid  are  not 
charged. 

In  chemical  reactions  which  give  rise  to  a  charged  powder,  and,  at 
the  same  time,  a  high  temperature,  the  electrical  charge  may  be  due  to 
a  physical  cause,  ^  although  the  experiments  of  Garrett  and  Willows 
(Abstr.,  1907,  ii,  524)  indicate  that  there  is  a  chemical  expulsion  of 
electrons,  and  the  charge  acquired  by  heated  salts  has  been  studied  by 
J.  J.  Thomson  (Abstr.,  1907,  ii,  221).  T.  S.  P. 

Measurement  of  the  Intensity  of  the  Field  along  the  Axis 
of  a  Coil  of  Wire  by  Weighing,  and  its  Application  to  the 
Deduction  of  Absolute  Values  of  the  Verdet  Constant  of 
Certain  Liquids.  N.  Stoyanoff  {Physikal.  Zeitsch.,  1909,  10, 
430 — 438). — Measurements  of  the  electromagnetic  rotation  of  the 
plane  of  polarisation  have  been  made  for  light  of  various  wave-lengths. 
From  these  the  Verdet  constants  for  carbon  disulphide,  benzene,  and 
nitrobenzene  have  been  deduced.  H.  M.  D. 

Molecular  Condition  of  Salts  Dissolved  in  a  Fused  Salt.  II. 
The  Electrical  Conductivity  of  Salts  in  Fused  Mercuric 
Chloride.  H.  W.  Foote  and  N,  A.  Martin  {Amer.  Chem.  J.,  1909, 
41,  451 — 457.  Compare  Abstr.,  1907,  ii,  440).— Beckmann  (Abstr., 
1907,  ii,  739)  has  recently  found  that  the  molecular  weights,  as 
determined  by  the  freezing-point  method,  of  the  alkali  chlorides  and 
of  mercurous  and  cuprous  chlorides  in  fused  mercuric  chloride 
agree  very  closely  with  those  calculated  in  every  case  except 
that  of  cuprous  chloride,  in  which  the  values  found  lie  between 
those  necessary  for  CuCl  and  CugClg.  The  authors  have  now 
investigated  the  conductivities  at  282°  of  such  solutions,  using 
platinum  electrodes  in  a  special  apparatus.  It  is  found  that 
the  molecular  conductivities  are  high,  and  that  they  decrease 
with  the  dilution  in  every  case.  The  salts  used  were  cuprous 
chloride  and  the  chlorides  of  csesium,  potassium,  sodium,  and 
ammonium.     Chlorides  of  bivalent  metals  were  nearly  all  insoluble. 

The   explanation    given   of   the   results  is  that  a  complex  salt  is 
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formed,    which  fthen    dissociates    in    solution:    2MCl  +  HgCI,    — >- 

'+ 
MgjTIgCl^ — >-  M  +  MIIgCl^.  Two  molecules  of  alkali  chloride  give 
two  ions,  so  that  the  depression  due  to  the  ions  would  be  the  same  as 
that  due  to  the  original  salt.  The  dissociation  expressed  by  the 
above  equation  should  be  independent  of  the  dilution  ;  the  increase  in 
conductivity  with  the  concentration  is  probably  due  to  the  formation 
of  some  other  complex  salt  in  solution. 

Solutions  of  raercurous  chloride  do  not  conduct  electricity,  in 
marked  contrast  to  those  of  cuprous  chloride.  T.  S.  P. 

Absolute  Zero  of.  Potential.  Jean  Bh.liteii  {Zeilsch.  EUklroc/iem., 
190'J,  15,  439— 440).— In  reply  to  Freundlich  and  Miikelt  (this  vol., 
ii,  368),  the  author  upholds  the  accuracy  of  his  views,  and  thinks  that 
the  exceptional  behaviour  of  ammonia  which  they  observied  is  not 
a  suthcient  reason  for  rejecting  the  evidence  in  very  different 
directions  which  he  has  accumulated.  T.  £. 

lonisation  of  Air  by  High  Tension  Electric  Cables.  Louis 
]IouLLEViouE  (Covipt.  Toul.,  1909,  148,  1668— 1670).— It  has  been 
suggested  that  high  tension  aerial  transmission  lines  give  off  swarms 
of  ions  wliich  boar  enormous  electric  charges  into  the  air  and  may 
give  rise  to  storms.  The  author  estimates  the  ions  in  a  volume  of  air 
by  drawing  it  slowly  through  a  cylindrical  condenser  connected  to  a 
charged  electroscope  The  number  of  ions  deposited  in  the  condenser 
is  proportional  to  the  discharge  of  the  electroscope. 

Air  collected  3  cm.  from  the  spark  of  a  Kuhmkorff  coil  contained 
2*8  X  10^  negative  ions  per  c.c,  the  charge  per  ion  being  taken  as 
3'4  X  10"'''  coulomb.  The  same  air  after  passing  through  5  metres  of 
rubber  tube  contained  only  044  x  10''  negative  ions  per  c.c.  The  air 
in  a  Marseilles  street  contained  0*16x10^  negative,  and  0'20  x  10^ 
positive,  ions  per  c.c. 

Measurements  were  taken  of  the  air  at  200  metres  and  10  metres 
from  an  aerial  line  conveying  3-phase  current  at  50,000  volts.  As 
these  showed  no  appreciable  ionisation,  experiments  were  continued  in 
the  receiving  chamber,  where,  owing  to  the  lightning  conductors, 
continuous  discliarges  occur  with  formation  of  ozone.  Air  was  also 
examined  in  the  transforming  station  at  30  cm.  from  the  cables  with 
a  rubber  tube,  or  at  1  metre  distance  without  rubber  tube.  In  all 
cases  the  ions  were  fewer  in  the  neighbourhood  of  the  high  tension 
cables  than  in  the  air  of  the  surrounding  country,  and  considerably 
less  than  in  Marseilles.  R.  J.  C. 

Cathodic  Volatilisation  of  Metals  in  Dilute  Gases.  V. 
VoLKMAR  KohlschUtter  (Zeitsch.  EUktrocliem.,  1909,  15,  316 — 328). 
—The  author's  previous  results  (Abstr.,  1908,  ii,  457,  799,  800,  925) 
were  obtained  with  the  fluctuating  current  of  an  induction  coil,  and 
the  electrical  conditions  were  therefore  ill-defined.  The  experiments 
described  in  this  paper  are  made  with  the  direct  current  of  a  Topler 
electrical  machine,  and  the  cathode  fall  of  potential  and  the  current 
passing  are  measured.     The  cathode  used  is  a  wire  sealed  into  a  glass 
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tube  and  placed  in  the  centre  of  a  glass  globe  so  that  the  discharge  is 
not  influenced  by  the  walls  of  the  vessel.  The  discharge  is  prevented 
from  taking  place  from  the  glass  tube  carrying  the  cathode  by  means 
of  a  disc  of  mica  which  is  fitted  at  the  base  of  the  wire.  The  results 
confirm  those  obtained  by  Holborn  and  Austin  (IViss.  Abhand.  Pht/s.- 
Techn.  Reichsanstalt,  4,  101)  in  air.  In  nitrogen,  volatilisation  begins 
at  a  certain  value  of  the  cathode  fall,  which  is  the  same  for  all  metals 
(570  volts),  and  then  increases  in  proportion  to  it.  It  is  also 
proportional  to  the  equivalent  of  the  metal  if  the  valencies  of  the 
metals  are  taken  as  follows :  silver,  1  ;  gold,  2  ;  platinum,  3 ; 
palladium,  2 ;  copper,  2,  and  nickel,  4.  The  magnitude  of  the 
volatilisation  is  in  the  order  given.  In  argon,  gold  is  more  volatile 
than  silver,  the  order  being  otherwise  the  same.  Silver  and  platinum 
begin  to  volatilise  when  the  cathode  fall  of  potential  is  420  volts  ;  the 
other  metals  begin  at  570  volts  as  in  nitrogen.  The  valencies  found 
in  argon  are  also  different ;  gold,  silver,  palladium,  and  copper  are 
univalent,  and  platinum  and  nickel  bivalent. 

In  hydrogen  the  volatilisation  is  always  small,  and  the  quantities 
volatilised  instead  of  increasing  regularly  with  the  cathode  fall  appear 
very  quickly  to  reach  a  maximum  or  become  constant. 

Calling  F  the  quantity  volatilised  (mg.  x  10"^)  by  a  current  of 
7  X  10  ~*  ampere  in  thirty  minutes,  V  the  cathode  fall  in  volts,  A  the 
atomic  weight,  and  n  the  valency,  P  —  k.A(V—  S)ln,  where  S  is  the 
cathode  fall  at  which  volatilisation  begins.  The  mean  values  of 
n.kjA  are  in  nitrogen  0-000396,  and  in  argon,  0-000371. 

With  the  same  current  and  the  same  cathode  fall  the  volatilisation 
is  always  greatest  in  argon,  and  least  in  hydrogen. 

The  quantity  volatilised  is  proportional  to  the  current.  T.  E. 

Tbermo-elements.  0.  Knopp  {Physikal.  Zeitsch.,  1909,  10, 
439 — 445). — The  dependence  of  the  thermo-electric  force  on  the 
resistance  of  the  junction,  on  the  nature  of  the  juxtaposed  metals 
or  alloys  and  on  the  percentage  composition  of  the  alloys,  on  the 
thickness  of  the  wires,  and  the  influence  of  temperature  and  gas 
pressure,  has  been  experimentally  examined.  H.  M.  D. 

Oxide  Theory  of  the  Oxygen  Electrode.  IV  and  V.  Eichard 
LoEENZ  and  Percy  E.  Spielmann  [Ztitsch.  Elektrochem.,  1909,  15, 
293—297,  349—355.  Compare  this  vol.,  ii,  15,  371,  and  463).— 
In  the  first  part  of  the  paper  the  JE.M.F.'s  of  a  platinum  oxide 
electrode  and  a  hydrogen  electrode  are  measured  by  the  compensation 
method,  that  is,  with  no  current  flowing.  The  platinum  oxide  electrode 
was  made  by  surrounding  a  platinum  wire  with  a  paste  of  the  oxide 
in  iV^-sulphuric  acid,  or  sometimes  acetic  acid.  Some  salts  of  platinum 
are  also  examined  in  saturated  solution.  The  mean  values  found  are : 
Pt02,4H20,  (0-829)  volt ;  Pt02,3H20,  0982  (0-736)  volt ;  PtO^,2H20, 
0-965  (0-722)  volt;  PtO,2H20,  0949  (0-647)  volt;  KgPtClg,  0740; 
PtCl^,  0-936  ;  K2PtCle,  0-720  ;  PtClg,  0-875,  and  BaPt(CN)g,  0-604. 
The  numbers  in  brackets  refer  to  acetic  acid  solutions.  Among 
the  oxides,  the  greater  the  content  of  oxygen  and  water  the  greater 
is  the  E.M.F.,  but  the  values  lie  so  near  each  other  that  the 
authors    tuspected    some    error.      It    is    known,    for  example,  that 
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platinous  oxide  decomposes  into  platinum  dioxide  and  platinum. 
Another  method  was  therefore  tried  in  which  the  cell  M'as  allowed  to 
discharge  through  a  high  resistance.  The  E.M.F.  time  curve  then 
shows  a  number  of  arrests,  each  of  which  corresponds  with  some 
definite  compound.  From  the  study  of  a  very  largo  number  of  such 
curves,  the  following  E.M.F.'s  (in  iV^-sulphuric  acid)  are  taken  as 
corresponding  with  the  known  oxides. 

P1O2.4H./),  0-93  volt ;  PtOo.SUo^,  086  volt ;  PtO,,2H,0,  0-74  volt ; 
PtO,2H.^O,  0  45  volt.  In  addition  to  these  four  arrests,  six  others 
wore  observed ;  these  are  provisionally  ascribed  to  the  following 
compounds  :  PtO.^,H.,0,  063  ;  PlO^.  053  ;  PtO.H^O,  034  ;  PlO,  0-25  ; 
PtSO^.  01 5,  and  Pt,"0  05. 

These  E.M.F.'a  agree  with  those  found  by  Ijorenz  and  Ijauber 
in  the  discharge  curves  of  polarised  platinum  electrodes.  The  three 
highest  points  observed  by  these  authors  are  not,  however,  as  yet 
identified.  T.  E. 

Graphite  Cathode  Dish.  J.  W.  Turrentine  {J.  Physical  Chem., 
1909,  13,  438 — 448). — A  graphite  cathode  dish  which  can  take  the 
place  of  the  Classen  platinum  dish  as  cathode  in  many  electro  chemical 
operations  is  described.  The  dish  was  turned  on  a  lathe,  and,  afler 
treatment  with  parafiin,  it  no  longer  rubbed  off  on  the  finger  or 
absorbed  solutions  placed  in  it.  It  could  not  be  dried  after  an  experi- 
ment by  treatment  with  alcohol  like  a  platinum  dish,  but  satisfactory 
results  were  obtained  by  drying  directly  over  the  smokeless  flame  of  a 
Bunsen  burner.  The  electrolytic  estimation  of  solutions  of  copper 
sulphate,  using  the  graphite  cathode  and  a  copper  anode,  gave 
satisfactoi-y  results  when  compared  directly  with  a  coulometer  contain- 
ing a  copper  cathode.  A  graphite  anode  has  been  designed  for  u.se 
with  the  dish,  and  the  efficiency  of  the  apparatus  is  being  further 
tested.  G.  S. 

Piezochemical  Studies.  Ernst  Cohen  and  L.  R.  Sinnige  (Zeitsch. 
l^hysihd.  Chem.,  1909,  67,  1 — 47). — A  detailed  account  of  work 
already  published  (compare  this  vol.,  ii,  291).  G.  S. 

Magnetic  Transformation  of  Lead.  Lutshinsky  {Compt.  rend., 
1909,  148,  1759— 1760).— The  coefficient  of  magnetisation  of  lead 
crystals  obtained  from  the  fused  substance  is  about  ten  times  greater 
than  that  for  lead  which  has  been  mechanically  treated  by  hammering 
or  drawing  into  wire.     The  coefficient  varies  with  the  treatment. 

Similar  results  have  been  obtained  with  a  lead-tin  alloy  containing 
30%  of  tin,  but  not  with  pure  zinc,  tin,  ammonium  nitrate,  or 
potassium  chloride.  The  compound  Zn^oFe  is  not  magnetic  until 
fused ;  the  magnetic  properties  are  then  due  to  the  partial  separation 
of  iron.  T.  S.  P. 

Magnetic  Dichroism  of  the  Rare  Earths.  Georges  Meslin 
{Compt.  rend.,  1909,  148,  1598— 1599).— In  the  group  of  the  rare 
earths  the  magnetic  properties  of  neighbouring  elements  differ  con- 
siderably, although  the  solubilities  of  their  salts  are  almost  identical 
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and    their   atomic    weights    only  slightly  different  (compare  Urbain, 
Abstr.,  1909,  ii,  116). 

The  author  has  studied  the  magnetic  dichroism  and  the  dichroism 
of  the  oxalates  of  lanthanum,  samarium,  gadolinium,  and  dysprosium 
in  five  different  liquids.  The  magnetic  dichroism  of  lanthanum  and 
dysprosium  is  more  marked  than  that  of  samarium  and  gadolinium, 
gadolinium  being  inactive  in  four  out  of  the  five  liquids.  Gadolinium 
and  dysprosium  do  not  show  ordinary  dichroism.  T.  S.  P. 

Metronome  Interrupters  for  Electromagnetic  Stirrers  in 
Freezing-point  Apparatus.  Ernst  Beckmann  (Zeitsch.  Elektro- 
chem.,  1909,  15,  355 — 357). — When  a  metronome  is  used  to  make  and 
break  the  electrical  circuit  of  an  electromagnet,  sparks  are  apt  to  spoil 
the  contact.  A  detailed  description  with  figures  is  given  of  two 
arrangements  which  have  been  found  satisfactory  ;  the  contact  piece  is 
simply  made  movable,  so  that  a  clean  surface  can  be  brought  into 
action.  T.  E. 


Ebullioscopic  and  Cryoscopic  Measurement  of  Molecular 
Weights  in  Iodine.  Ernst  Beckmann  {Zeitsch.  anorff.  Chem.,  1909, 
63,  63 — 64). — Iodine,  like  chlorine  and  bromine  (Abstr.,  1903,  ii,  235  ; 
1906,  ii,  845;  this  vol.,  ii,  137),  is  a  good  solvent.  Ebullioscopic 
measurements  give  the  molecular  weights  corresponding  with  Algl,. 
and  Feglg ;  sulphur  gives  Sg,  and  selenium,  S<,.  The  ebullioscopic 
constant,  determined  by  means  of  Sn,  Bi,  and  SbSnl^,  is  110°.  The 
cryoscopic  constant,  from  experiments  with  Sn,  Snl^,  Hgig,  Sb,  and 
CH3I,  is  210  (253-5  :  Timmermanns,  Abstr.,  1906,  ii,  429).  Sulphur 
and  selenium  give  the  same  results  as  on  boiling.  Since  at  860^^ 
selenium  still  has  a  molecular  weight  in  excess  of  Se^,  the  temperature 
of  the  iodine  does  not  appear  suflSciently  high  to  cause  dissociation  of 


the   Se, 


and   Seg  molecules. 


Violet    solutions  of    iodine   in    carbon 


disulphide  or  carbon    tetrachloride  become    brown    on    shaking    with 
selenium,    and    combination    thus    appears    to   occur.     The    iodine- 
selenium  freezing-point  curve, 

u  ,■  ", 


however,  does  not  indicate  the 
formation  of  a  compound 
(Pellini  and  Pedrina,  Abstr., 
1908,  ii,  833).        C.  H.  D. 


Pressure  Regulator  for 
Vacuum  Distillation.  Her- 
mann J.  Reiff  (Zeitsch.  angew. 
C7iem.,1909,  22,1360—1361). 
— The  apparatus  described  is 
an  improved  form  of  Ber- 
trand's  pressure  regulator 
•  (Abstr.,  1903,  ii,  643).  It 
consists  of  a  Y-shaped  tube 
A,  B,  C,  into  the  lower  limb  of  which  a  closed  tube,  //,  is  ground  so  as 
to  be  capable  of  rotation  vertically.  The  other  limbs,  A  and  B,  each 
carry  a  bulb  and  a  short  tube,  indicated  respectively  by  D  E  and  F  G. 


Fig.  2. 
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Tulie  //and  part  of  C  are  filled  with  mercury,  D  and  F  bltq  filled  with 
glass  beads  to  arrest  mercury  spray.and  E  is  connected  to  the  pump  andCr 
to  the  distillation  apparatus.  When  the  pressure  is  reduced  to  a  certain 
point,  the  mercury  will  sink  in  //  and  rise  in  C  sufiiciently  to  close  the 
passage  through  A  B.  The  pressure  at  which  this  occurs  is  regulated 
by  rotation  of  the  mercury  tube  //,  the  vertical  position  indicated  in 
Fig.  1  being  that  of  maximum  pressure,  Fig.  2  a  position  of  decreased 
pressure.  J.  V.  K, 

Measurement  of  the  Saturation  Pressure  of  Water  Vapour 
below  0".  Karl  Schkel  and  Wilhelm  IIklse  {Ann.  I'hysik,  1909, 
[iv],  29,  723 — 737). — ^Measurements  have  been  made  of  the  vapour 
pressure  of  supercooled  water  between  0°  and  -  15*3°,  and  of  ice 
between  0°  and  -  68°.  The  pressures  were  recorded  by  means  of  a 
Rayleigh  manometer.  As  the  sum  of  several  determinations,  the 
vapour  pressure  at  QP  is  4'5788  ±  0*0006  mm.  The  variation  of  pres.sure 
with  temperature  cannot  be  satisfactorily  represonted  by  the  formula  of 
Hertz  or  that  of  Thiesen.  On  the  other  hand,  the  experimental  data 
show  a  maximum  difference  in  the  vapour  pressures  of  water  and  ice 
at  -  11*7°,  and  this  is  the  temperature  indicated  bvThiesen's  formula. 

H.  M.  D. 

Simple  Method  for  Determining  Vapour  Densities.  IX 
and  X.  Philip  Blackman  {J.  Physical  Chem.,  1909,  13,  426—432. 
Compare  this  vol.,  ii,  298). — A  modified  method  for  determining  the 
va{)Our  density  of  liquids  is  described.  In  a  long  capillary  tube  is 
placed  a  thread  of  mercury,  and  at  some  distance  from  the  latter  a 
thread  ot  the  liquid  in  question,  the  tube  is  sealed,  heated  to  a 
temperature  at  which  the  liquid  is  completely  vaporised,  and  the 
density  calculated  as  in  the  method  already  described.  Further 
practical  details  in  connexion  with  the  previous  methods  are  given. 

G.  S. 

New  Method  for  Determining  Vapour  Densities.  VII  and 
VIII.  Philip  Blackman  {J.  Physical  Chem.,  1909,  13,  433—435. 
Compare  this  vol.,  ii,  298). — A  method  for  determining  vapour 
densities  is  described,  in  which  the  increase  of  pressure  produced  when  a 
known  weight  of  liquid  is  vaporised  at  constant  volume  is  determined. 

G.  S. 

Simple  Method  for  Determining  Vapour  Densities  and  for 
Analysing  Binary  Mixtures.  Philip  Blackman  {Cfiem.  News, 
1909,  100,  13 — 14). — A  method  for  determining  vapour  densities, 
very  similar  to  that  already  given  by  the  author,  is  described  in 
detail.  The  apparatus  may  also  be  used  for  analysing  binary  mixtures 
when  the  respective  vapour  densities  of  the  components  are  known. 

G.  S. 

Calculation  of  Critical  Densities.  Reginald  0.  Herzog 
{Zeitsch.  KleUrochem.,  1909,  15,  345 — 348). — If  Avenarius'  equation: 
v  =  a-b  log(?jt  -  T),  where  t;  is  the  specific  volume  of  a  substance  at 
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the  absolute  temperature  T,  Tk  its  critical  temperature,  and  a  and  h 
are  constants  which  depend  on  the  nature  of  the  substance,  is 
divided  all  through  by  the  critical  volume,  the  quantities  ajvk  and 
hjvk  are  found  to  be  constants  for  all  non-associated  substances.  The 
critical  density  may,  therefore,  be  calculated  for  such  compounds 
from  the  formula  (/a;  -  40-906 -0-2331og(7'A;  -  r)].  The  calculated 
values  (for  40  substances)  differ  occasionally  as  much  as  10%  from 
those  observed,  but  the  agreement  is  in  most  cases  much  better. 

T.  E. 

New  Form  of  Characteristic  Equation  of  Gases.  Anatole 
Jmdxjg  {Compt.  rend.,  1909,  148,  1670 — 1673.  Compare  this  vol.,  ii, 
298,  381,  382).— -Since  Van  der  Waals'  and  other  equations  do  not 
satisfactorily  represent  deviations  from  Boyle's  law  between  0  and  3 
atmospheres  pressure,  the  author  endeavours  to  formulate  an  equation 
of  the  Clausius  type  which  shall  do  so. 

The  equation  given  is  [P  +  F/v^){v  -  h)  =  JcO,  where  h  and  k  are 
constants,  and  i^  is  a  somewhat  complicated  function  of  the  tem- 
perature ^.  To  h  is  assigned  the  value  3/8^2  =  0-265  calculated  by 
O.  E.  Meyer.  Employing  the  known  values  of  the  specific  volume 
and  critical  density  of  carbon  dioxide,  nitrous  oxide,  and  sulphur 
dioxide,  k  is  found  to  be  about  3  6.  By  the  use  of  these  constants, 
the  critical  densities  and  internal  pressures  of  sixteen  gases  are 
approximately  calculated.  There  appears  to  be  a  systematic  error, 
however,  which  may  necessitate  a  further  term  in  the  characteristic 
equation.  R.  J.  C. 

Heat  of  Formation  of  Titanium  Dioxide  and  Heat  of 
Combination  of  Acidic  Oxides  with  Sodium  Oxide.  William 
G.  MiXTER  {Amer.  J.  ScL,  1909,  [iv],  27,  393— 397).-— The  heat 
developed  in  the  oxidation  of  metallic  titanium  by  sodium  peroxide 
corresponds  with  the  equation  Ti-t-02  =  Ti02  (amorphous)  -f- 215,600 
cal.  From  measurements  of  the  heat  developed  in  the  action  of  sodium 
peroxide  on  titanium  dioxide,  lead  peroxide,  zirconium  dioxide,  and 
eerie  oxide,  the  following  data  are  obtained  :  NagO  +  TiOg  -t-  O  = 
NaaTiO^ -I- 69,700  cal.;  Na20 -t- PbOg  =  NagPbOg -1- 38,700  cal.  With 
zirconium  dioxide  the  fusions  obtained  were  not  satisfactory,  but  the 
results  indicate  that  the  union  of  the  acid  and  basic  oxide  is  attended 
by  only  a  small  development  of  heat.  In  the  case  of  cerium  the 
thermal  data  indicate  that  sodium  oxide  does  not  combine  with  the 
acid  oxide.  H.  M.  D. 

Comparisons  between  Nitriles  and  Carbylamines.  Paul 
Lemoult  (Compt.  rend.,  1909,  148,  1602—1604.  Compare  Abstr., 
1907,  ii,  10^). — The  author  compares  the  experimental  values  obtained 
by  Guillemard  (Thesis,  Paris,  1908)  for  the  heats  of  combustion  of 
methyl-,  ethyl-,  propyl-,  isobutyl-,  woamyl-,  benzyl-,  and  allyl-carbyl- 
amines  with  the  theoretical  values  calculated  from  his  own  formula 
(Abstr.,  1904,  ii,  382),  adopting  17  Cal.  as  the  thermal  equivalent 
of  the  carbylamino  grouping.  The  results  are  found  to  be  in  close 
agreement.     The  heats  of  combustion  of  the  following  nitriles  have 
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also  beeu  determined  :  acetonitrile,  304  Cal.;  propionitrile,  458"5  Cal.; 
n-butyronitrile,  616'3  Cal. ;  wovalerouitrile,  775"7  Cal. ;  a-naphthouitrile, 
1333-2  Cal.  ;  /J-naphthoniti-ile,  1327"3  Cal.  These  values  aUo  accord 
closely  with  the  calculated  numbers.  \V.  O.  \V. 

Absorption  of  Carbon  Dioxide  by  Charcoal.  Alexander 
E.  M.  Geddes  (An7i.  Fhysik,  1909,  [iv],  29,  797— 808).— The  amount 
of  carbon  dioxide  absorbed  by  cocoanut  charcoal  at  different  pressure.s 
has  been  determined  for  W^,  3P,  and  35°.  The  observations,  which 
extend  up  to  approximately  one  atmosphere,  are  in  satisfactory  agree- 
ment with  the  ecjuation  v  —  ap'^,  in  which  v  is  the  volume  of  carbon 
dioxide  absorbed  by  unit  volume  of  charcoal,  p  the  pressure,  and 
a  and  n  ate  constants.  The  values  of  the  constants  vary  with  the 
temperature. 

The  absorption  process  is  not  reversible,  so  that  when  the  pressure 
is  reduced  to  a  lower  value,  the  amount  of  carbon  dioxide  retained 
by  the  charcoal  is  greater  than  that  which  would  be  absorbed  at  this 
lower  pressure.  The  process  of  gas  evolution  does  not  appear  to  be 
regulated  by  any  simple  law.  H.  M.  D. 

Hydraulic  Viscosity  of  Liquids.  Emil  Bose  and  Dietrich 
Haueut  {I'hysikaL  ZtUsch.,  1909,  10,  406— 109).— With  the  object  of 
obtaining  information  in  regard  to  the  constants  which  determine  the 
"  hydraulic "  flow  of  liquids  through  a  capillary  tube,  the  times 
required  for  the  efflux  of  a  given  volume  of  liquid  have  been  deter- 
mined for  pressures  ranging  from  about  O'OOo  to  about  2  kilo.  j>er 
sq.  cm.  B\)r  the  lower  pressures  the  motion  of  the  liquid  is  that 
required  by  Poiseuille's  equation,  whereas  for  the  higher  pressures 
the  flow  is  hydraulic  in  character.  The  substances  examined  were 
water,  ethyl  alcohol,  ethyl  acetate,  benzene,  toluene,  acetone,  chloro- 
form, bromoform,  and  mercury.  The  tabulated  data  indicate  that 
the  relative  rates  of  flow  of  two  liquids  frequently  change,  so  that 
the  one  which  is  more  viscous  at  the  lower  pressures  is  apparently  less 
viscous  at  higher  pressures.  H.  M.  D. 

Determination  of  a  Constant  in  Capillarity.  R.  D.  Kleeman 
{Phil.  Mag.,  1909,  [vi],  18,  39 — 44). — A  relationship  has  been  deduced 
between  the  surface  energy  and  the  internal  latent  heat  of  vaporisa- 
tion at  a  given  temperature  and  the  molecular  weight,  critical  tem- 
perature, and  critical  density.  It  is  shown  that  the  experimental 
data  for  ethyl  ether,  methyl  formate,  carbon  tetrachloride,  benzene, 
and  chlorobenzene  are  in  satisfactory  agreement  with  the  relationship. 

H.  M.  D. 

Diffusion  Velocity  and  Size  of  Particles  in  Disperse 
Systems.  Theodor  Svedberg  {Zeitsch.  physikal.  Chem.,  1909,  67, 
105— HI).— Einstein  {Ann.  Phyaik,  1905,  [ivj,  17,  5^9;  1906,  19, 
371)  has  deduced  the  formula  D  =  RTj^TrrjPN  (where  Z)  =  diffusion- 
coetticient,  -q  =  viscosity  of  medium,  iV=  number  of  molecules  in  a  mol. 
of  substance,  F  =  radius  of  the  particles,  and  the  other  symbols  have 
the   usual   significance)    for    the    relationship    between   tlie    rate    of 
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diffusion  and  the  size  of  the  particles  in  a  colloidal  solution,  and  in 
the  present  paper  the  formula  is  proved  to  be  valid. 

In  the  first  place,  two  solutions  of  colloidal  gold,  containing 
particles  of  magnitude  1 — 3  |m/x  and  20 — 30  fM/x  respectively,  have  been 
prepared  by  methods  described  by  Zsigmondy,  and,  from  observations 
on  the  relative  rates  of  diffusion  through  parchment  paper,  it  is  shown 
that  DJD^  =  P^jPi,  as  the  theory  requires. 

Further,  a  solution  of  colloidal  gold  containing  still  smaller 
particles  has  been  prepared,  and  its  coefficient  of  diffusion  into  water 
determined  by  Scheffer's  method;  Z>^i'^  =  0-27.  Substituting  this 
value  in  Einstein's  formula,  and  putting  N='J  x  lO^^,  the  value  P  = 
0*94  jxii  is  obtained  for  the  diameter  of  the  particles,  in  almost  exact 
agreement  with  the  value  determined  ultramicroscopically  by 
Zsigmondy  for  solutions  of  this  type.  G.  S. 

Dependence  of  the  Gas  Diffusion  Coefficient  on  the 
Mixture  Ratio.  Anton  Lonius  {Ann.  Fhysik,  1909,  [iv],  29, 
664 — 678). — An  examination  of  the  data  obtained  in  recent  experi- 
mental work  on  the  diffusion  of  gases  into  one  another  shows  that  in 
all  cases  the  coefficient  of  diffusion  depends  on  the  relative  proportions 
of  the  mixed  gases,  that  is  to  say,  on  the  density  gradient.  This 
result  is  opposed  to  the  requirements  of  the  diffusion  theory  of 
Stefan-Maxwell.  H.  M.  D. 

Classification  and  Nomenclature  of  Disperse  Systems. 
P.  P.  VON  Weimarn  {Zeitsch.  G/mn.  Ind.  Kolloide,  1909,  5,  44—46). — 
A  further  scheme  for  the  classification  of  the  different  types  of 
disperse  systems  is  described.  H.  M.  D. 

Rate  of  Solution  of  Gases  in  Water.  W.  A.  Rotii  {Zeitsch. 
EleUrochem.,  1909,  15,  328—331.  Compare  J.  Meyer,  this  vol., 
ii,  471  ;  Luther  and  MacDougall,  Abstr.,  1908,  ii,  361).— The  rate  of 
absorption  of  nitrous  oxide  and  of  carbon  dioxide  in  water,  and  also 
the  rate  at  which  they  are  removed  from  solution  by  a  current  of 
hydrogen,  are  measured  by  means  of  the  heat  evolved  or  absorbed,  or 
by  measuring  the  freezing  point  of  the  solutions.  The  rate  is  pro- 
portional to  the  difference  between  the  concentration  of  the  gas  in  the 
saturated  solution  and  that  in  the  solution  at  the  moment  of 
measurement.  T.  E. 

Apparatus  for  the  Determination  of  Solubilities  at  the 
Boiling  Point  of  the  Solvent.  Johannes  Sciiroedek  {Zeitsch. 
anal.  Chem.,  1909,  48,  349 — 350). — The  apparatus  consists  of  a 
graduated  boiling  tube,  which  is  connected  by  ground-glass  joints  with 
a  vertical  reflux  condenser.  A  narrow  tube,  which  is  sealed  through 
the  wall  of  the  boiling  tube  and  reaches  almost  to  the  base  of  the 
latter,  permits  of  the  removal  of  the  saturated  solution  for  analysis. 
The  solute  is  added  in  successive  portions  until  the  boiling  point 
registered  by  a  thermometer,  divided  into  tenths  of  a  degree,  has 
attained  a  maximum  value.  H.  M.  D. 
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Simple  Apparatus  for  Extraction  in  the  Cold  and  for  the 
Determination  of  Solubility  at  Room  Temperature.  Johannes 
ScHuoEDER  {Zeitsch.  anal.  Clizm.,  1909,48,  351 — 352). — The  apparatus 
is  designed  to  prevent  the  evaporation  of  volatile  liquids  during  the 
process  of  filtration  from  admixed  solid  substances.  It  consists  of  a 
graduated,  cylindrical,  separating  tap  funnel,  the  lower  end  of  which 
fits  into  the  cover  of  a  funnel,  the  lower  end  of  which  tits  in  turn  into 
the  mouth  of  a  graduated  cylinder.  The  cover  and  the  funnel  proper 
are  connected  by  a  ground-glass  joint.  To  eliminate  pressure 
differences,  the  upper  parts  of  the  separating  funnel  and  the  lower 
cylinder  are  connected  by  a  side-tube.  liy  means  of  this  arrangement 
a  saturated  solution  contained  in  the  upper  cylinder  can  be  filtered 
without  appreciable  loss  of  the  volatile  solvent  by  evaporation. 

H.  M.  D. 

Solubility  of  Salts  in  Concentrated  Acids.  Arthur  E.  Hill 
and  John  P.  Simmons  {J.  Amer.  Cfusm.  Soc.,  1909,  31,  821—839).— 
Investigations  dealing  with  the  influence  of  the  common  ion  in 
reducing  the  solubility  of  compounds  and  with  the  action  of  strong 
acids  in  increasing  the  solubility  of  salts  of  weak  acids  have  hitherto 
been  chiefly  carried  out  with  dilute  solutions.  The  work  now 
described  has  been  performed  with  the  object  of  obtaining  data 
on  solubility  relations  in  concentrated  solutions,  and  of  testing 
the  applicability  to  such  solutions  of  the  laws  relating  to  dilute 
solutions. 

Experiments  have  been  made  to  determine  the  increase  of  solubility 
of  several  salts  on  addition  of  nitric  acid  of  varying  concentration 
(usually  up  to  5iV  and,  in  some  cases,  up  to  lO^V)  to  their  aqueous 
solutions.  The  salts  studied  were  silver  acetate,  chloroacetate, 
oxalate,  iodate,  and  sulphate,  and  thallous  chloride.  The  results  are 
tabulated  and  plotted  as  curves.  A  mathematical  solution  of  the 
known  laws  bearing  on  solubility  relations  has  been  developed. 

On  comparing  the  experimental  and  calculated  results,  it  is  found 
that  the  laws  lor  dilute  solutions  are  valid  for  highly  concentrated 
solutions  of  a  salt  of  a  weak  acid  in  a  strong  acid,  whilst,  under  the 
same  conditions,  the  solubility  of  a  salt  of  a  strong  acid  is  greatly 
depressed  by  some  factor  probably  connected  with  the  neutral  salt 
effect,  but  not  yet  capable  of  quantitative  expression.  E.  G. 

Diminution  of  the  Cohesion  Pressures  and  of  the  Solu- 
bilities of  Salts  by  Non-Electrolytes.  Isidor  Traube  {Ber., 
1909,  42,  2185—2188.  Compare  this  vol.,  ii,  216).— The  following 
generalisation  is  given :  Substances  with  appreciable  cohesion 
pressures  in  water  (for  example,  salts)  diminish  the  solubilities  of 
substances  with  small  cohesion  pressures  (for  example,  organic 
compounds).  The  greater  the  difference  in  the  cohesion  pressures  the 
greater  is  the  diminution  of  the  solubility. 

The  effects  of  the  addition  of  non-electrolytes  on  the  solubilities  of 
salts  in  water  have  been  investigated.  The  salts  used  were  lithium 
carbonate,  silver  sulphate,  and  potassium  bromate,  and  various  organic 
compounds  were  used  as  the  non-electrolytes.     The  values  100/?i  log  Iq/I 
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have  been  calculated,  where  l^  is  the  solubility  of  the  salt  in  water,  I  is 
the  solubility  in  the  presence  of  the  non-electrolyte,  and  n  is  the 
molecular  concentration  of  the  latter. 

The  author  claims  that  the  results  prove  that  the  cohesion 
pressure  of  the  non-electrolyte  determines  the  solubility  of  the  salt. 

J.  J.  S. 

Properties  of  Colloidal  Solutions.  I.  The  Osmotic  Pressure 
of  Congo-Red  and  of  some  other  Dyes.  William  M.  Bayliss 
{Proc.  Roy.  Soc,  1909,  81,  £,  269— 286).— The  nature  of  solutions  of 
Congo-red  has  been  investigated.  Although  Congo-red  is  unable  to 
diffuse  through  parchment  paper  and  exhibits  other  colloidal  pro- 
perties, it  exerts  an  osmotic  pressure  equal  to  that  which  would  be 
expected  if  it  were  present  in  true  solution  in  the  form  of  simple 
molecules.  The  theoretical  osmotic  pressure  is  only  attainable  in  the 
complete  absence  of  extraneous  electrolytes.  Small  quantities  of  acid, 
alkali,  or  neutral  salts  cause  a  marked  diminution  in  the  observed 
osmotic  pressure,  and  even  the  carbonic  acid  present  in  ordinary 
distilled  water  is  sufficient  to  produce  a  considerable  effect.  The 
electrolytes  are  supposed  to  act  by  causing  the  aggregation  of 
molecules  to  particles.  Stable  colloids,  such  as  serum-albumin,  exert 
a  protective  action  on  Congo-red  and  also  on  arsenious  sulphide,  and 
this  is  due  to  the  formation  of  minute  aggregates,  which  result  in  a 
fall  of  the  osmotic  pressure,  but  the  aggregates  are  not  of  sufficient 
size  to  precipitate. 

By  dialysis,  a  blue  colloidal  solution  of  the  free  acid  of  Congo-red  can 
be  obtained.  This  is  easily  resolved  under  the  ultra-microscope,  but  it 
shows  a  definite,  although  small,  osmotic  pressure,  which  for  a  1% 
solution  amounts  to  about  14  mm.  of  mercury.  On  the  basis  of  the 
kinetic  theory  this  corresponds  with  the  formation  of  aggregates 
which  contain,  on  the  average,  twenty  molecules.  The  entire  observa- 
tions are  capable  of  explanation  on  the  assumption  that  colloidal 
particles  possess  the  kinetic  energy  of  molecules,  but  they  are  opposed 
to  the  view  according  to  which  foreign  electrolytes  are  necessary  for 
the  development  of  the  phenomena.  H.  M.  D. 

Fractional  Precipitation  from  Solution.  Philip  Blackman 
(J.  Physical  Chem.,  1909,  13,  436— 437).— An  algebraic  proof  of  the 
well-known  result  that  if  a  substance  is  dissolved  in  a  liquid  and  another 
used  to  precipitate  it,  more  can  be  precipitated  by  using  the  latter 
liquid  in  portions  than  in  one  operation.  G.  S. 

Spontaneous  Crystallisation  of  Drops  of  Solutions  as 
Spheruhtes.  Jacques  Chevalier  {Min.  Mag.,  1909,  15,  224 — 231). — 
Drops  of  solutions  of  lithium  sulphate,  ammonium  sulphate,  lithium 
phosphate,  iron  sodium  sulphate,  manganese  potassium  sulphate, 
potash  alum,  and  lithium  sodium  sulphate,  were  examined  under  the 
microscope.  Spherulites  and  sphero-crystals  are  in  most  cases  the 
results  of  spontaneous  crystallisation.  When  other  crystals  grow 
fir-tt,  it  is  probably  because  they  have  been  introduced,  the  drop  in 
that  case   appealing   to   be  metastable.     The    spherulites   mark    the 
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passage  of  the  solution  to  the  labile  state  (Trana.,  1906,  89,  413). 
Spherulites  would  appear  to  be  generally  a  modification  of  the  substance 
with  a  lower  degree  of  hydration  than  the  ordinary  crystals,  and  to  be 
more  stable  and  less  soluble.  L.  J.  S. 

Crystallisation  through  Membranes.  Jambs  11.  Walton,  jan. 
(J.  J'/ti/sical  Chem.,  1909,  13,  490 — 5U0). — The  experiments  were  made 
by  putting  a  supersaturated  solution,  or  supercooled  liquid,  in  a  test- 
tube,  closing  the  tube  by  a  membrane,  and  placing  it  in  a  beaker 
containing  more  of  the  supersaturated  solution  in  such  a  way  that  the 
membrane  and  the  solution  in  the  beaker  were  in  contact.  Crystal- 
lisation was  then  started,  preferably  in  the  beaker,  and  it  was  observed 
whether  it  extended  to  the  contents  of  the  tube.  Parchment,  collodion, 
goldbeaters'  skin,  and  rubber,  0*005  inch  thick,  were  used  as 
membranes. 

With  all  the  solutions  used,  crystallisation  was  propagated  sooner  or 
later  through  the  Hrst  three  membranes,  but  not  in  general  through 
the  rubber.  In  the  case  of  certain  supercooled  liquidt',  however,  such 
as  acetophenone  and  salol,  crystallisation  was  propagated  through  th^ 
rubber  membrane,  but  not  in  thd  case  of  supercooled  water  or  of 
phenol  containing  a  little  water.  G.  S. 

Kinetics  of  the  Reaction  between  Alkyl  Sulphates  and 
Inorganic  Salts.  Paul  Walden  and  Mieczyslaw  Ce.ntner-szwkh 
{ZeitHch.  KUktrochem.,  1909,  15,  310 — 316). — The  velocities  of  the 
reactions  between  methyl  sulphate  and  sodium,  cadmium  and  stannic 
iodides,  potassium  bromide  and  sodium,  potassium,  ammonium,  and 
cobalt  tbiocyanates  are  measured  in  methyl  alcohol  and,  in  a  few  cases, 
in  acetone  solutions.  Only  one  methyl  group  reacts,  and  in  all  cases  the 
reaction  is  incomplete,  anequilibiium  being  attained.  The  equation  of 
the  bimolecular  reaction  applies  very  well  when  equivalent  quantities 
of  the  reagent.s  are  used,  or  when  the  salt  is  present  in  excess,  an  excess 
of  the  methyl  sulphate,  however,  causes  the  constants  to  diminish  as 
the  reaction  proceeds.  The  temperature-coeflBcients  of  the  reactions  lie 
between  2 '56  and  4*14.  The  velocity  in  acetone  solution  is  about  one 
hundred  times  greater  than  it  is  in  methyl  alcohol.  The  velocity 
depends  on  the  nature  of  both  the  cation  and  anion  of  the  salt  used, 
and  the  more  completely  the  reaction  takes  place  the  greater  is 
its  velocity.  T.  E. 

Sulphonic  Acids  and  Ostwald's  Dilution  Law.  Rudolf 
Wegsciieider  and  Paul  Lux  {Moiiatsh.,  1909,  30,  411 — 445; 
Wegscheider,  Abstr.,  1902,  i,  617).— The  conductivity  at  25°  of 
aqueous  solutions  of  /8-naphthalenesulphonic  acid,  ;>toluenesulphonic 
acid,  and  their  sodium  and  potassium  salts  has  been  determined. 

The  conductivity  values  of  ^-naphthalenesulphonic  acid  may  be 
represented  approximately  by  the  formula  11.  =  A  +  Bv^^  -Gv~^,  and  for 
solutions  having  a  dilution  greater  than  80  litres,  also  by  the 
Kohlrausch-Maltby  formula,  {ft.^  -  fi)  :  fx.v  =  Cv~^  ;  in  both  cases,  how- 
ever, regular  deviations  from  the  observed  values  are  noticeable.  The 
values  derived  from  the  formula  {fi^  —  y^Y  log  Y=  C  agree  remarkably 
well  with  the  observed  values  for  solutions  up  to  O-OOSiT. 
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The  mol.  conductivity  of  the  acids  at  infinite  dilution,  fx^  ,  derived  by 
extrapolation  from  interpolation  formula  for  the  conductivity  values, 
diifers  according  to  the  formula  employed.  In  the  case  of  the  acids 
examined,  van't  Hoif'iS  formula  is  applicable  when  a  higher  value  for 
/liqq  is  chosen, 

Ostwald's  dilution  law  is  in  close  agreement  with  the  observations 
for  solutions  up  to  O'OOGiV  when  the  value  ^^  derived  from  the  con- 
ductivity of  the  salts  is  employed ;  it  also  applies  to  solutions  up  to 
0"016iV^when  a  smaller  value  for  ix^  is  used.  W.  H.  G. 

[Formation  of  Esters.]  Heinrich  Goldschmidt  {Zeitsch.  Elehlro- 
chem.,  1909,  15,  305—310.  Compare  this  vol.,  ii,  129,  305).— 
Mainly  polemical.  A  reply  to  K,  Wegscheider  and  to  A.  Ivailan. 
Details  of  older  experiments  and  several  new  ones  on  the  rate  of  esteri- 
fication  of  1:3:  5-dinitrobenzoic  acid  in  presence  of  hydrochloric  acid 
are  given.  T.  E. 

The  Alcobolysis  or  Esterification  of  Acid  Amides.  E.  Emmet 
Reid  {Amer.  Cliem.  J.,  1909,  41,  483 — 510). — The  rates  of  esterifica- 
tion at  50°  of  benzamide  and  m-  and  ^-nitrobenzamides  in  aqueous- 
alcoholic  solution  have  been  measured,  using  hydrochloric  acid  as 
a  catalytic  agent.  The  cour.?e  of  the  reaction  was  followed  by  deter- 
mining the  amount  of  ammonia  formed  after  different  intervals  of 
time.  The  reaction  is  found  to  be  bimolecular,  and  this  is  accounted 
for  mathematically  by  assuming  that  the  amide  forms  a  salt  with 
the  hydrochloric  acid,  and  that  the  complex  cation  is  the  reactive 
substance;  the  reaction  equation  holds  for  a  range  of  decomposition 
from  2  to  75%.  Using  99 '5%  alcohol  as  solvent,  it  is  found  that  the 
velocity  constant  [Kj^  for  jo-nitrobenzamide  is  1*17  times  that  {Km) 
for  the  meta-amide  ;  moreover,  Kp  and  K^.  are  directly  proportional  to 
the  molecular  conductivity  of  the  hydrochloric  acid  in  the  alcohol 
used  as  solvent.  The  velocity  constant  {Ki)  for  benzamide  is  less  than 
Kjn-  It  is  not  proportional  to  the  molecular  conductivity  of  the  hydro- 
chloric acid,  probably  because  benzamide  is  a  comparatively  strong 
base,  and  consequently  an  increase  in  the  concentration  of  the  acid  will 
not  produce  a  proportionate  increase  in  the  concentration  of  the  com- 
plex ion,  as  it  does  with  the  very  weak  bases  m-  and  j[;-nitrobenzamides. 

The  addition  of  water  considerably  retards  the  velocity  of  reaction, 
the  effect  being  greater  with  m-nitrobenzamide  than  with  benzamide. 
For  small  additions  of  water  to  alcohol,  or  vice-versa,  the  changes  in 
viscosity  seem  able  to  account  very  largely  for  the  observed  changes  in 
reaction  velocities ;  the  greater  the  viscosity  the  less  the  velocity  of 
reaction. 

The  remainder  of  the  paper  is  not  suitable  for  abstraction.  It  con- 
sists of  a  mathematical  discussion  of  the  mechanism  of  the  reaction, 
and  is  based  on  the  assumption  that  the  hydrions  of  the  catalysing 
acid  form  complex  ions  with  the  solvent  (water  or  alcohol,  or  both), 
and  these  further  combine  with  the  amide,  forming  more  complex  ions, 
which  are  the  reactive  substances.  It  is  also  shown  how  the  relative 
rat<3s  of  hydrolysis  and  alcobolysis  in  aqueous-alcoholic  solution  may  be 
calculated.  T.  S.  P. 


i 
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Dependence  of  the  Reaction  Velocity  on  the  Temperature  in 
Homogeneous  Gaseous  Systems.  Hans  Goldsciimidt  {Pkyaikcd, 
ZeilscL,  1909,  10,  421—422.  Compare  this  vol.,  ii,  390).— Nernst's 
conception  of  a  '*  chemical  resistance  "  which  opposes  the  progress  of  a 
reaction  is  not  inconsistent  with  the  view  of  Arrhenius,  that  only  a 
certain  proportion  of  the  gas  molecules  are  in  a  chemically  active 
state.  H.  M.  D. 


Relation  between  the  Rate  of  a  Chemical  Reaction  and 
those  of  its  Intermediate  Changes.  Gerhard  Just  and  W. 
Uerezowsky  {Zeitsch.  J'Jlektroc/iem.,  1909,  15,  297 — 305.  Compare 
Abstr,,  1908,  ii,  825). — The  polarisation  of  electrodes  immersed  in  a 
solution  containing  ferro-  and  ferri-cyanide  is  studied  in  great  detail. 
Using  gold  electrodes,  the  rate  of  stirring  the  solution  was  found  to  affect 
the  polarisation  ;  this  source  of  error  was  eliminated  by  using  constant, 
very  violent  agitation.  The  polarisation  was  then  found  to  depend  on  the 
previous  history  of  the  electrode ;  a  freshly  polished  electrode  is  almost 
unpolarisable,  whilst  one  which  has  been  exposed  to  the  air  is  polaris- 
able.  The  polarisable  or  unpolarisable  condition  can  bo  produced  at  will 
by  long  immersion  in  a  ferrocyanide  solution  or  short  exposure  to  a 
ferricyanide  solution,  so  that  it  appears  that  an  oxidised  surface  is 
polarisable.  Quite  similar  results  are  obtained  with  platinum,  except 
that  it  is  much  less  polarisable  than  gold.  Chromium,  on  the  other 
hand,  is  practically  unaffected  by  any  treatment,  and  is  equally 
strongly  polarisable  under  all  circumstances.  It  follows  that  platinum 
accelerates  the  reaction  FeCyj"'  +  i^=FeCyg*"  very  markedly,  gold 
accelerates  somewhat  less  strongly,  and  chromium  not  at  all.  This 
conclusion  is  confirmed  by  allowing  a  mixture  of  potassium  ferri- 
cyanide and  iodide  and  sodium  thiosulphate  to  react  in  presence 
of  the  metals.  Iodine  appears  in  five  minutes  with  no  metal,  in  forty- 
five  to  fifty-five  seconds  in  presence  of  platinum,  in  2*5  minutes  in 
presence  of  gold,  and  in  5  minutes  with  chromium.  T.  E. 


Temperature-CoeflBcient  of  Chemical  Reaction  Velocities. 
III.  Physical  Meaning  of  the  Velocity  Constant,  and  its 
Replacement  by  Thermal  Data  and  the  Time  Unit  for  Dilute 
Solutions.  Max  Trautz  {Zeitsch.  j^hysikal.  Chetn.,  1909, 67,  93—104. 
Compare  Abstr.,  1908,  ii,  824;  this  vol.,  ii,  557). — By  a  thermo- 
dynamical  method,  a  complicated  expression  is  deduced  for  the  velocity 
constant  in  dilute  solution  in  terms  of  the  thermal  data  for  the  reacting 
substances  and  the  time.  Similarly,  the  equilibrium  constant  for 
solutions  has  been  determined,  and  its  dependence  on  the  properties  of 
the  solvent  is  discussed.  Further,  an  expression  for  the  temperature- 
coefficient  of  the  velocity  constant  has  been  obtained. 

The  maximum  in  the  temperature-coefficient  of  the  velocity  of  ester 
saponification,  described  in  a  former  paper,  is  probably  due  to  a 
diminution  of  the  molecular  heat  of  the  solvent  or  the  reacting 
substances  with  increase  of  temperature.  G.  S, 
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Catalysis.  X.  Formation  of  Esters  from  Amides  and 
Alcohols.  Salomon  F.  Agree  (Amer.  Chem.  J.,  1909,  41,  457 — 483  ; 
Abstr.,  1908,  ii,  1022). — The  greater  part  of  this  paper  is  occupied  by 
a  recapitulation  of  the  author's  views  on  catalysis. 

Acree  and  Johnson  (Abstr.,  1907,  i,  506  ;  ii,  855)  have  shown  that 
hydrochloric  acid  causes  a  catalysis  of  acetylbromo(chloro)araino- 
benzene  into  jo-bromo(chloro)acetanilide  in  proportion  to  the  .square  of 
the  concentration  of  the  hydrochloric  acid,  and  have  explained  this  by 
assuming  that  the  reactive  substance  is  an  intermediate  product  formed 
by  the  combination  of  the  acetylbromo(chloro)aminobenzene  with  both 
the  hydrions  and  chloridions.  The  experimental  data  were  not 
completely  satisfactory,  owing  to  the  high  concentrations  of  the 
solutions  used.  It  is  now  found,  however,  that  the  action  of  hydro- 
bromic  acid  on  acetylchloroarainobenzene  in  10%  acetic  acid  solution  at 
3°  proceeds  rapidly,  even  in  dilute  solution,  and  the  velocity  has 
been  measured.  Good  constants  are  obtained  according  to  the  velocity 
equation  :  dxidt  =  Kifia  —  x){CBr  —  x)Ch,  where  Cr,  Cbt,  and  Ca  are 
respectively  the  concentrations  of  the  hydrions,  bromidions,  and 
acetylchloroaminobenzene. 

Attention  is  called  to  the  importance  of  investigations  on  the 
hydrolysis  and  esterification  of  amides,  especially  the  latter,  since  no 
appreciable  amount  of  water  is  formed  in  the  reaction,  and  hence  a 
very  great  disturbing  factor  is  eliminated. 

As  regards  the  effect  of  salts  on  catalytic  actions,  the  author  does 
not  agree  with  Euler's  view  (Abstr.,  1900,  ii,  269)  that  the  salt  causes  an 
alteration  in  the  dissociation  of  the  water.  Salt  catalysis  is  considered 
to  be  a  very  complex  phenomenon  caused  by  a  combination  of  effects, 
such  as  the  following  :  (a)  The  catalysing  smalts  may  combine  with  the 
reacting  substances,  and  form  still  more  (or  less)  reactive  double  salts 
or  double  compounds,  (b)  A  change  in  viscosity  is  known  to  have  an 
effect  on  the  velocities  of  reactions  in  aqueous-alcoholic  solutions,  and 
the  salt  effect  may  be  dependent  on  the  influence  of  the  salt  on  the 
viscosity  of  the  solution,  (c)  Combination  may  take  place  between 
the  solvent  and  .solute,  thus  affecting  the  concentrations  of  the  reacting 
substances,  (d)  The  thermodynamic  potential,  or  driving  force  behind 
each  reaction,  depends  not  only  on  the  reacting  substances,  but  also 
on  the  surrounding  field  ;  the  addition  of  salts  affects  the  field  and, 
therefore,  the  thermodynamic  potential.  T.  S.  P. 


Ne^w  Estimate  of  the  Size  of  an  Atom.  H.  Stafford  Hatfield 
(ZeitscL  Blektroc/iem.,  1909,  15,  389— 390).— The  difference  of 
potential  between  a  sphere  of  mercury  of  radius  r  and  a  flat  surface 
of  mercury  in  contact  with  the  same  solution  is  shown  to  be 
jE'=(0-98xlO-6)/r  volt. 

Both  the  curved  surface  and  the  solution  are  negative  compared 
with  the  flat  surface,  so  that  as  the  radius  diminishes  the  difference  of 
potential  between  the  'curved  surface  and  the  solution  diminishes,  and 
finally  disappears  when  £J  is  about  0'5  volt.  The  corresponding  value 
of  r  is  1*9  X  10~'5  cm.  The  author  regards  this  as  an  upper  limit  of 
the  size  of  an  atom.  T.  K. 
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Space  Relation  of  Forces  in  the  Atom.  Frank  A.  Healy 
(Chein.  A'ews,  11)09,  99,  302). — From  the  consideration  of  eight  6elds  of 
force  (or  charges),  four  of  one  polarity  and  four  of  opposite  polarity, 
arranged  symmetrically  and  equidistant  around  a  sphere,  it  is  apparent 
that  V)oth  within  and  without  the  sphere  the  sum  of  the  fields  of  force 
will  be  zero.  If,  now,  one  charge  be  doubled,  the  internal  field  value 
will  no  longer  be  zero ;  designate  its  value  m,  then,  by  successively 
doubling  all  the  positive  charges  and  then  all  the  negative  charges;  the 
internal  field  will  have  the  values  tn,  2m,  3m,  Aiu,  3m,  2m,  m,  0. 
When  the  individual  charges  are  trebled,  the  same  series  of  values  are 
obtained,  both  for  the  internal  and  external  field,  and  this  is  repeated 
as  often  as  a  unit  charge  is  successively  added.  This  succession  of 
values  is  considered  to  be  identical  with  the  normal  succession  of 
valency  in  the  periodic  table  of  the  elements.  J.  V.  E. 

Practical  Method  for  the  Simultaneous  Calculation  of 
Atomic  Weights  :  General  Results.  (Utstav  D.  Hinrichs  (Compt. 
rewl.,  IDO'J,  148,  1760 — 1763). — A  table  is  given  containing  a  resume 
of  the  results  obtained  by  the  author  in  his  calculations  of  atomic 
weights  (Abstr.,  1907,  ii,  945).  It  contains  (1)  the  ratio  (A')  of 
the  molecular  weights  of  the  compounds  used  in  the  determination  of 
atomic  weights,  and  also  the  increase  of  this  ratio  for  a  variation 
of  0"1  in  e.ich  of  the  atomic  weights.  (2)  The  difference  between  the 
ratio  of  the  actual  weights  of  compounds  taken  and  the  ratio  R. 
This  is  called  the  analytical  excess  ( =  e),  and  gives  an  idea  of  the 
accuracy  of  the  experiments.  (^3)  The  difference  (c)  between  the 
experimental  and  absolute  values  of  the  atomic  weights.  The 
diii'erence  c  is  given  by  the  equation  102«A  =  «  +  A''  (A-bstr.,  1907, 
ii,  945).  This  equation  can  only  be  solved  by  trial,  and  from  the 
values  of  c  obtained  it  can  be  told  whether  the  experimental 
determinations  should  be  repeated  more  carefully,  varying  the 
quantities  of  material  used,  or  whether  it  is  probable  that  there  is  an 
error  in  the  absolute  atomic  weights  used  (Abstr.,  1909,  ii,  400). 

T.  S.  P. 

True  Values  of  the  Atomic  Weights.  Mathematical  Value 
of  the  Method  of  Calculation.  Loi  is  Dubreuil  {BtUl.  >Soc.  chim., 
1909,  [iv],  5,  660— 667).— In  previous  papers  (Abstr.,  1908,  ii,  936, 
1035;  this  vol.,  ii,  563)  the  author  has  developed  Hinrichs'  theorem 
(Abstr,,  1893,  ii,  317;  1907,  ii,  945),  that  experimentally  determined 
atomic  weights  (Dubreuil's  apparent  atomic  weights)  must  always  be 
variable  for  the  same  substance,  and  has  given  equations  whereby  true 
atomic  weights  may  be  calculated  from  the  data  obtained  in  any  series 
of  reactions.  In  the  present  paper  a  criticism  is  given  of  the  usual 
plan,  depending  on  the  method  of  least  squares,  of  calculating  true 
values  from  experimental  data,  and  it  is  pointed  out  that  the  author's 
method  differs  fundamentally  from  this. 

Finally,  it  is  shown  that  in  Hinrichs'  equation  (Abstr.,  1893, 
11,  317)  Ji  =  a{\  -x  +  y  +  n),  where  E  is  the  true  value,  a  the  apparent 
value,  X  and  y  quantities  dependent  on  the  impurities  present,  and  n  a 
function  of  the  conditions  of  the  experiment,  x,  y,  and  n  do  not  tend 
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to  become  zero  with  the  weight  of   the   substance   employed  in  the 
reaction,  as  Hinrichs  supposed.  T.  A.  H. 

True  Values  of  the  Atomic  Weights.  What  is  the  Mathe- 
matical Value  of  the  Author's  Method?  Louis  Dubeeuil  {Bull. 
Soc.  chim.,  1909,  [iv],  5,  708 — 715). — -A  discussion  of  the  author's 
method  of  calculating  atomic  weights  (Abstr.,  1908,  ii,  936),  in  which 
it  is  pointed  out  that  the  equation  of  condition  established  by  Hinrichs 
(Abstr.,  1907,  ii,  945)  is  indeterminate  unless  some  quite  arbitrary 
assumptions  are  made.  Hinrichs'  geometrical  solution  is  a  special 
case  of  the  hypothesis  adopted  by  the  author,  namely,  that  the  sum  of 
the  squares  of  the  deviations  of  the  true  atomic  weights  from  whole 
numbers  shall  be  a  minimum.  In  calculating  the  International 
Atomic  Weights,  the  assumption  made  is  that  the  deviation  in  the 
case  of  oxygen  is  zero.  Hitherto  the  method  has  been  justified  by 
results.  E.  H. 

True  Values  of  the  Atomic  Weights.  The  Determina- 
tions of  Stas.  Louis  Dubreuil  (jBuU.  Soc.  chim.,  1909,  [iv],  5, 
715— 722).— A  description  is  given  of  Stas'  determinations  of  the 
value  of  the  ratio  LiCl  :  LiNOg  (Stas,  Oeuvres  completes,  1).  Stas' 
results  are  recalculated  by  the  author's  method  (Abstr.,  1908,  ii,  936, 
and  preceding  abstracts),  and  the  following  values  obtained  for  the 
atomic  weights:  Lithium  6-9853,  chlorine  35-4877,  oxygen  16-0299, 
and  nitrogen  14-0075.  E.  H. 

Release  of  Valency  Electrons  by  Collision.  Johannes  Stark 
{Jahrh.  Radioahtiv.  Eleklronih,  1909,  6,  168 — 180.  Compare  Abstr., 
1908,  ii,  574). — According  to  the  author's  valency  theory,  chemical 
dissociation  and  ionisation  are  both  phenomena  which  are  due  to  the 
release  of  valency  electrons  by  collision  of  particles.  These  particles 
may  be  neutral  atoms  or  molecules,  positive  or  negative  ions,  or  one  of 
them  may  be  an  electron.  In  order  that  a  valency  electron  may  be 
released,  the  kinetic  energy  of  the  two  colliding  particles  must  be 
greater  than  the  energy  of  combination  of  the  valency  electron  with 
its  corresponding  atom.  In  a  similar  way  the  kinetic  energy  of  the 
colliding  particles  must  exceed  a  certain  value  in  order  that  the 
vibrations  of  a  bound  electron  may  give  rise  to  emission  of  light. 
The  value  of  the  coefficient  which  characterises  the  energy  transfoi^ma- 
tion  depends  on  the  nature  of  the  colliding  particles,  and  it  is  pointed 
out  that  this  view  offers  an  explanation  of  the  phenomenon  of  catalysis. 

H.  M.  D. 

Supposed  Permeability  of  Glass  for  Iodine  Vapour.  Bern- 
hard  ToLLENS  {Ber.,  1909,  42,  2013.  Compare  Zengelis,  this  vol.,  ii, 
134;  Stock  and  Heynemann,  this  vol.,  ii,  563). — Iodine  was  preserved 
in  sealed  thin-walled  test-tubes  for  two  months.  In  no  case  was  the 
slightest  loss  observed     The  observations  of  Zengelis  are  denied. 

E.  F.  A. 

Mercury  Pump.  Maecel  Guichaed  {BuU.  Soc.  chim.,  1909,  [iv], 
6,  571— 574).— A   very  simple  form  of  mercury  pump  is  described, 
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which  can  be  conntructod  from  a  series  of  pieces  of  glass  tubing  with 
out  resort  to  glasu-blowing.  The  apparatus  to  be  exhausted  is 
connected  with  a  tube  a,  1  cm.  in  diameter,  which  reaches  nearly  to 
the  bottom  of  a  tubo  b,  2*5  cm.  in  diameter,  which  is  closed  by  a 
rubber  stopper  and  contains  mercury.  The  narrow  fall  tube  e 
terminates  above  the  mercury  in  a,  and  passes  through  a  hole  in  the 
rubber  cork.  Mercury  is  allowed  to  fall  from  a  reservoir  into  b 
through  a  similar  narrow,  thick-walled  tube.  It  is  convenient  to  reduce 
the  pressure  down  to  about  2  cm.  of  mercury  by  means  of  a  water 
pump  sot  up  in  connexion  with  the  mercury  pump.  H.  M.  D. 

Constant  Level  Reservoir.  W.  P.  Fitzokrald  (/.  Amer.  Chem. 
Soc,  1909,  31,  839 — 840). — An  apparatus  is  described  which  is  capable 
of  supplying  liquid  to  a  funnel  as  rapidly  as  filtration  takes  place.  It 
consists  of  a  cylindrical  glass  vessel  having  a  neck  at  the  top  and 
provided  with  a  narrow  tube  at  the  lower  end  and  a  side  aperture 
towards  the  upper  end  for  the  admission  of  liquids  to  be  filtered.  The 
neck  is  fitted  with  a  perforated  rubber  stopper  carrying  a  glass  rod, 
which  passes  to  the  bottom  of  the  cylinder  and  acts  as. a  stopper  to 
the  narrow  tube.  When  in  use,  the  apparatus  is  so  supported  that 
the  lower  end  of  the  narrow  tube  extends  to  about  3/16  inch  below  the 
edge  of  the  filter  paper.  The  glass  rod  is  pushed  down  until  it  closes 
the  narrow  tube,  and  the  liquid  to  be  filtered  is  poured  in  through 
the  side  aperture.  The  glass  rod  is  then  gently  raised  until  suflicient 
liquid  has  entered  the  funnel  to  close  the  lower  opening  of  the  narrow 
tube.  The  side  aperture  is  now  closed  with  a  rubber  stopper,  and  the 
glass  rod  is  raised  an  inch  or  two.  As  the  level  of  the  liquid  falls 
in  the  funnel,  the  lower  opening  of  the  narrow  tube  is  exposed,  with 
the  result  that  air  enters  the  cylinder  and  a  further  quantity  of 
liquid  flows  into  the  funnel.  After  a  filtration  has  been  made,  the 
precipitate  may  be  washed  by  filling  the  apparatus  with  water. 

The  apparatus  can  be  used  to  maintain  a  constant  level  in  an 
evaporating  dish  or  in  a  water-bath,  and  can  also  serve  as  a  separatory 
funnel.  K  G. 

Apparatus  for  Intermittent  or  Continuous  Extraction.  Henri 
ViGUEux  {Bull.  Soc.  chirn.,  1909,  [iv],  5,  699— 702).— The  appjiratus 
consists  of  four  parts:  (^)  a  glass  cylinder  open  at  both  ends  and 
having  near  the  lower  end  four  symmetrically  placed  circular  holes 
blown  in  it ;  the  upper  end  of  this  cylinder  is  flattened  somewhat  on 
one  side,  in  order  to  reduce  the  size  of  the  opening ;  (B)  a  piece  of  glass 
tubing  about  twice  the  length  of  A,  and  provided  at  the  centre  with  a 
bored  cork  sliding  on  it ;  the  upper  end  of  this  tube  is  slightly  indented 
at  one  point  to  carry  the  siphon  ;  (C)  a  \J  -siphon  of  narrow  glass 
tubing  having  one  arm  slightly  longer  than  B  and  the  other  end  about 
half  the  length  of  B ;  (D)  a  pear-shaped  glass  holder,  the  upper  end  of 
which  is  corked  and  carries  a  condenser,  and  the  lower  end  is  drawn 
out  so  that  it  can  be  fitted  by  means  of  a  cork  to  a  flask  containing 
solvent.  In  using  the  apparatus,  C  is  placed  in  B  and  the  latter  in  A, 
the  junction  being  wrapped  round  with  cloth  and  then  fine  wire  gauze, 
to  act  as  a  filter.     The  apparatus  is  then  placed  in  I),  and  the  powder 
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to  be  extracted  is  filled  in  round  it.  Thus  mounted  the  apparatus 
can  be  used  intermittently,  but  if  the  siphon  C  is  omitted  it  extracts 
continuously.     The  apparatus  is  figured  in  the  original.        T.  A.  H. 

An  Apparatus   for  the  Extraction  of  Liquids  with  Ether. 
Augustus  H.  Fiske  {Amur.  Chem.  J.,  1909,  41,  510— 515).— The  con- 

struction  and  working  of  the  apparatus  is 
obvious  from  the  diagram.  The  liquid  to 
be  extracted  is  placed  in  D  and  the  ether  in 
A.  To  obviate  the  necessity  of  taking  the 
apparatus  to  pieces  when  the  liquid  in  D  is 
to  be  renewed,  a  siphon  is  provided  to  draw 
off  the  spent  liquid,  and  a  funnel  for 
refilling. 

The  apparatus  was  tested  on  a  solution 
of  succinic  acid  and  found  to  be  just  as 
efficient,  per  c.c.  of  solution  extracted,  as 
the  van  Rijn  apparatus  (Absfcr.,  1896,  ii, 
17),  while  it  will  extract  four  times  as 
much  solution  in  the  same  length  of  time. 

T.  S.  P. 

A  Lecture  Experiment  to  Demon- 
strate the  Velocity  of  the  Explosive 
Wave  in  Explosive  Mixtures  of  Gases. 
Friedrich  Emich  {Ber.,  1909,  42,  2462— 
2464). — The  apparatus  consists  of  an  iron 
tube,  10  mm.  diameter  and  10  m.  long,  in 
the  form  of  a  coil,  the  two  ends  of  which 
are  bent  at  right-angles  to  the  main  coil  and 
are  placed  close  together  and  along  the  same  radius  of  the  disc.  Each 
end  carries  a  stopcock,  and  oue  is  provided  with  a  sparking  apparatus 
for  igniting  the  gaseous  mixture.  A  small  amount  of  soot  is  introduced 
into  the  two  open  ends.  A  disc  of  stout,  white  paper  is  made  to  rotate 
with  known  velocity  just  above  the  ends  of  the  tube.  To  determine 
the  velocity  of  the  explosive  wave,  the  disc  is  rotated,  the  stopcocks 
are  opened,  and  the  mixture  sparked.  The  measurement  of  the  angle 
between  the  two  marks  made  by  the  soot  and  a  knowledge  of  the  rate 
of  rotation  of  the  disc  give  the  data  required  for  the  calculation  of  the 
velocity  of  the  explosive  wave.  J.  J.  S. 

Filtering  Apparatus  for  Microscopic  Colouring  Matters  and 
Sterilised  Solutions.  M.  Dominikikwicz  {Chem.  Zeit.,  19U9,  33, 
670 — 671). — The  smaller  of  the  two  apparatus  consists  of  a  conical 
glass  vessel  which  at  the  lower  end  is  widened  to  a  broad  basis,  whilst 
the  neck  is  covered  with  a  small  glass  bell  filled  with  cotton  wool. 
After  the  solution  of  the  dye  has  been  sterilised  and  deposited  most  of 
the  suspended  matters,  it  is  drawn  off,  when  wanted,  through  the 
lateral  tube  by  opening  the  stopcock,  when  it  passes  through  a  little 
filtering  tube  plugged  with  cotton  wool. 

The  larger  apparatus  consists  of  a  separating  funnel  fitted   laterally 
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with  a  similar  filtering  arrangement.  The  sterilised  solution  is 
contained  in  an  ordinary  reagent  bottle  closed  with  a  doubly  perforated 
rubber  cork  ;  through  one  of  the  openings  passes  the  stem  of  the 
funnel  and  through  the  other  a  glass  tube,  the  end  of  which  is  enlarged 
and  plugged  with  cotton  wool.  The  top  of  the  funnel  is  also  furnished 
with  a  small  bell  containing  cotton  wool.  When  the  colouring  matter 
is  required  for  use,  the  lower  stopcock  is  temporarily  opened,  and  the 
solution  is  drawn  up  into  the  funnel  by  applying  suction.  It  is  then 
run  oft  by  opening  the  sto{)cock  on  the  lateral  tube,  when  it  passes 
through  the  filtering  arrangement.  L.  DK  K. 
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Temperature  of  the  Oxyhydrogen  Flame.  Edmond  Baukb 
{Covipt.  rend.,  1909,  148,  1756 — 1757).— Using  the  same  methods  as 
were  described  previously  (Abstr.,  1909,  ii,  106,  453),  the  author  has 
determined  the  tem|)erature  of  the  oxyhydrogen  flame.  A  flame  con- 
taining a  slight  excess  of  hydrogen  emits  and  absorbs  the  residual  rays 
of  lluorspar  to  a  considerable  extent,  the  ratio  of  emission  to  absorption 
being  17*20;  applying  Planck's  formula  to  the  numbers  so  obtained, 
the  temperature  of  the  flame  is  found  to  be  2240*^. 

Application  of  the  method  leased  on  the  reversal  of  the  soilium  Z>-line 
gives  temperatures  varying  from  2200°  to  2300°,  according  to  the 
proportion  of  oxygen.  T.  S.  P. 

Formation  of  Ozone  by  means  of  Ultra-violet  Light. 
Franz  Fischer  {Ber.,  1909,  42,  2228—2230  ;  PUygikid.  Z«iuich.,  1909, 
10,  453—454.  Compare  Abstr.,  1905,  ii,  580;  1906,  ii,  224).— The 
formation  of  ozone  by  means  of  ultra-violet  light  is  confirmed  (compare 
Bordier  and  Nogier,  Compt.  rend.,  1908,  47,  354).  J.  J.  S. 

Affinities  of  the  Nitrogen  Atom.  John  C.  Thomlinson  (Chem. 
News,  1909,  09,  290). — The  author  considers  that  thermo-chemical 
data  indicate  that  nitrous  oxide,  nitric  oxide,  and  nitrogen  dioxide 
contain  pentavalent  oxygen.  H.  M.  D. 

Electrolytic  Oxidation  of  Ammonia.  Andre  Brochet  and 
Gkoroes  Boiteau  (Btdl.  Soc.  chim.,  1909,  [iv],  5,  667 — 675.  Compare 
Millot,  Abstr.,  1885,  979;  1888,  242).— VVtien  ammonia  solution  is 
electrolysed,  using  electrodes  of  Acheson  graphite,  a  mixture  of 
ammonium  carbonate  and  nitrate  is  produced.  The  quantity  of  nitrate 
formed  increases  if  ammonium  carbonate  or  nitrate  is  first  added  to 
the  solution.  A  similar  reaction  takes  place  if  platinum  or  iron  elec- 
trodes are  used  to  electrolyse  solutions  of  ammonium  carbonate  or 
nitrate  in  ammonia.     Under  all  the  conditions  tried,  the   yield    of 
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nitrate  is  low ;  it  increases  with  the  current  density,  but  the  rate  of 
formation  diminishes  when  the  concentration  of  nitrate  in  the  solution 
becomes  considerable.  This  last  phenomenon  is  probably  due  to  the 
instability  of  the  nitrite,  which,  as  Traube  and  Biltz's  experiments 
(Abstr.,  1904,  ii,  727)  indicate,  is  first  formed,  although  in  the 
present  experiments  only  traces  of  nitrite  were  found  in  the 
solutions. 

Contrary  to  the  experience  of  Kappeler  [Inaug.  Diss.  Bdle),  it  is 
found  that  the  gas  evolved  at  the  anode  when  ammonium  carbonate  or 
nitrate  is  electrolysed  is  a  mixture  of  nitrogen  and  hydrogen  and 
contains  no  oxygen. 

In  using  iron  electrodes,  some  ferric  hydroxide  is  formed,  and  the 
cathode  becomes  coated  with  finely  divided  iron.  The  iron  appears  to 
be  torn  from  the  cathode,  perhaps  in  the  form  of  hydride,  and  is 
oxidised  in  contact  with  the  anode.  This  action  is  inhibited  by  the 
addition  of  chromic  acid,  and  the  electrolysis  then  proceeds  as  with 
platinum  electrodes.  T.  A.  H. 


Oxidation  of  Hydrazine.  IV.  Arthur  W.  Browne  and  F.  F. 
SiiETTERLY  {J.  Amer.  Chem.  Soc,  1909,  31,  783— 799).— A  con- 
tinuation of  the  work  described  in  earlier  papers  (Abstr.,  1907,  ii, 
863;  1908,  ii,  373;  this  vol.,  ii,  233).  The  results  are  given  of 
experiments  on  the  oxidation  of  hydrazine  by  cupric  sulphate  and 
oxide,  Fehling's  solution,  potassium  chromate,  mercuric  oxide  and 
chloride,  arsenic  and  antimony  pentoxides,  ozone,  chromic  sulphate, 
selenious,  selenic,  and  telluric  acids,  molybdenum  trioxide,  ferric  oxide, 
and  nickel  and  cobalt  sesquioxides. 

Cupric  sulphate  and  cupric  oxide  in  presence  of  alkali  yield  small 
quantities  of  ammonia  under  certain  conditions,    but  in   no  case  is 
azoimide    produced.      Fehling's    solution    gives   a    large   amount    of 
ammonia  at  temperatures  between   15°  and  95°,  but  only  traces  at 
100° ;   azoimide  is  not  formed.     Fehling's  solution   can   therefore  be 
used  for  the  estimation  of  hydrazine  if  it  is  employed  in  excess  and 
maintained  at  the  b.  p.  during  the  whole  of  the  reaction.     Potassium 
chromate,  in  presence  of  sulphuric  acid,  yields  ammonia  in  an  amount 
depending  on    the   concentx-ation   of  the  acid  and   the   temperature, 
and,  in  some  cases,  a  small  quantity  of  azoimide  is  produced.     When 
a   solution  of  hydrazine  sulphate  is   heated  with   mercuric  oxide  in  y 
acid  or  alkaline  solution,  neither  ammonia  nor  azoimide  is  formed, 
but  if  the   yellow   oxide   is   added   gradually  to   a   slightly  alkaline 
solution  of  the  sulphate  at  0°,  appreciable  quantities  of  both  ammonia 
and  azoimide  are  produced.     Mercuric  chloride  effects  the  oxidation 
without   formation  of  either  ammonia   or  azoimide.      Arsenic   oxide 
yields  traces  of  both  compounds.     Ozone,   under   certain   conditions, 
gives   a   small    quantity   of    azoimide,    but   no   ammonia.      Chromic 
sulphate  yields  azoimide.     Selenious  acid  does  not  give  any  azoimide, 
selenic  acid  yields  an  appreciable  quantity,  and  telluric  acid  furnishes 
large  quantities  of  both  azoimide  and  ammonia.    Molybdenum  trioxide 
in  acid    solution  yields  appreciable  quantities  of  both  azoimide  and 
ammonia.    Ferric  oxide  gives  large  quantities  of  ammonia,  but  no  azo' 
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imide,  whilst  nickel  and  cobalt  sesquiozides  yield  ammonia  together 

with  traces  of  azoimide. 

From   a   consideration    of   the   action    of  all  the  oxidising  agents 

studied  in   this  and  the  earlier  papers,  the  oxidation  of  hydrazine, 

with  special  reference  to  the  formation   of  azoimide  and    ammonia, 

seems  to   proceed    in  three   different  ways.     (1)  With   formation  of 

fairly    large   quantities    of    azoimide    and   ammonia,    as   effected    by 

hydrogen  peroxide,  potassium  chlorate,  and  potassium  persulphate  in 

acid   solution.     (2)    With   formation   of    little  or   no   azoimide,    but 

large  amounts  of  ammonia,  as  effected   by  potassium  permanganate, 

manganese  dioxide,  and  ferric  oxide  in  presence  of   sulphuric   acid. 

(3)  With  formation  of  little  or  no  azoimide  or  ammonia,  as  effected 

by  potassium  iodate,  mercuric   oxide,  and    mercuric   chloride.     It  is 

suggested  that  in  the  tirst  case  an  intermediate  condensation  product 

is  formed,  such  as  "  buzylene,"  NHIN'NH'NHj,  or  "  aminotri-imide," 

NH 
NHj'N^i      ,    which   decomposes   with   formation   of    azoimide   and 

ammonia,  thus:  2N2H^  +  02  =  N^H^  +  2H20  and  N^H^-NjH  +  NHg. 
In  the  second  case,  it  is  suggested  that  an  intermediate  product, 
such  as  "tetrazone,"  NHj'NIN'NHj  is  formed,  which  breaks  up  into 
nitrogen  and  ammonia,  thus  :  2N2H^  +  02  =  N^H^  +  2H.,0  and 

N^H^  +  HjO  =  Nj  +  2NH3  +  O. 
Oxidising  agents   of  the  third   class   seem   to   decompose    hydrazine 
sulphate  in  acid  solution  at  100°  without  formation  of  intermediate 
condensation  products. 

The  following  is  a  list  of  the  principal  oxidising  agents,  arranged 
in  the  order  of  the  maximum  yield  of  azoimide  obtained  with  each. 
Potassium  persulphate,  403% ;  hydrogen  peroxide,  385% ;  potassium 
chlorate,  22'4%;  potassium  perchlorate,  22'4%;  vanadium  pentoxide, 
13-6%;  potassium  bromate  in  presence  of  silver  sulphate,  11 '7%; 
potassium  iodate  in  presence  of  silver  sulphate,  11  "2%;  potassium 
bromate,  66870;  lead  dioxide,  4*10%;  potassium  permanganate,  319%; 
manganese  dioxide,  2  32%. 

The  preparation  of  azoimide  can  be  satisfactorily  accomplished  by 
the  action  of  hydrogen  peroxide  on  hydrazine  sulphate,  but  a  better 
yield  can  be  obtained  by  Thiele's  method  (Abstr.,  1908,  ii,  940). 
The  detection  of  hydrazine  is  readily  effected  by  converting  it  into 
azoimide  by  a  convenient  oxidising  agent,  and  identifying  the  azo- 
imide by  means  of  the  ferric  chloride  test  (Dennis  and  Browne,  Abstr., 
1904,  ii,  558).  When  very  small  amounts  of  hydrazine  are  to  be 
detected,  Thiele's  method  of  oxidation,  involving  the  use  of  ethyl 
nitrite,  is  recommended. 

Attention  is  drawn  to  some  analogies  between  the  behaviour  of 
hydrazine  and  of  some  of  its  organic  derivatives  when  treated  with 
various  oxidising  agents.  E.  G. 

Formation  of  Oxygen  Compounds  of  Nitrogen  and  of 
their  Metallic  Salts  (Iron  and  Lead)  in  the  Production  of 
Ozone  for  the  Sterilisation  of  Water.  Edmond  Bonjean  {Compt, 
rend.,  1909,  148,  1765— 1766).— In  some  plants  which  have  been  put 
down  for  the  sterilisation  of  water  by  means  of  ozone,  iron  and  lead 
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have  been  used  in  the  ozonisers  and  tubes  leading  from  them.  The 
author  has  found  large  quantities  of  a  mixture  in  varying  proportions 
of  ferric  oxide  and  nitrate  in  such  plants,  and  from  the  analysis  of 
samples  collected  at  different  places  between  the  ozonisers  and  the 
water  to  be  sterilised,  he  concludes  that  the  following  reactions  take 
place  :  Ferric  oxide  is  first  formed  in  the  ozonisers  ;  being  in  the  form 
of  a  very  fine  powder  it  favours  the  formation  and  then  the  fixation  of 
oxides  of  nitrogen  in  the  tubes  leading  from  the  ozonisers.  The 
greater  the  distance  from  the  ozonisers  the  more  pronounced  is  the 
oxidation  of  the  oxides  of  nitrogen  to  nitric  acid  and  the  more  the 
metal  of  the  tubing  (iron  or  lead)  is  attacked,  with  the  formation  of 
ferric  nitrate  or  lead  nitrate.  These  products  may  cause  a  stoppage 
in  the  tubes,  and  if  they  are  carried  into  the  water  to  be  sterilised, 
serious  consequences  may  result  to  the  consumers  of  the  water. 

T.  S.  P. 

Concentration  of  Hydrogen  Ions  in  Dilute  Solutions  of 
Phosphoric  Acid,  Monosodium  Phosphate,  and  Disodium 
Phosphate.  Wilhelm  E.  Ringer  {Chem.  Weekblad,  1909,  6, 
446 — 452.  Compare  Ringer,  this  vol.,  ii,  309). — The  results  of  a 
number  of  determinations  of  the  concentration  of  hydrogen  ions  in 
dilute  solutions  of  phosphoric  acid,  monosodium  phosphate,  and 
disodium  phosphate  are  given.  A.  J.  W. 

lonisation  Relations  of  Ortho-  and  Pyro-phosphoric  Acids 
and  their  Sodium  Salts.  G.  A.  Abbott  and  William  C.  Buay 
{J.  Amer.  Cliem.  Soc,  1909,  31,  729 — 763). — This  investigation  was 
undertaken  with  the  object  of  obtaining  a  knowledge  of  the  ionisation 
relations  of  ortho-  and  pyro-phosphoric  acids,  and  thus  elucidating  the 
behaviour  of  these  acids  in  inorganic  reactions.  A  summary  is  given 
of  previous  work  on  the  subject. 

Methods  are  described  for  the  preparation  and  analysis  of  solutions 
of  the  pure  acids  and  their  sodium  and  ammonium  salts.  The 
conductivity  of  solutions  of  various  concentrations  of  the  acids  and 
their  sodium  salts  and  also  of  ammonium  disodium  phosphate  have 
been  determined  at  18°  and  the  results  are  tabulated. 

Measurements  of  the  hydrolysis  of  the  ammonium  phosphates 
and  pyrophosphates,  Na2(NH4)P04,  Na(NHJHP04,  Na3(NH4)P207, 
Na2(NH^)2P207,  and  Na2(NH4)HP207,  have  been  made  by  means  of 
distribution  experiments,  the  method  being  based  on  the  fact  that  when 
aqueous  ammonia  is  shaken  with  chloroform,  the  ammonia  distributes 
itself  between  the  two  solvents  in  a  ratio  which  is  constant  at  a  given 
temperature.  From  the  results  thus  obtained,  the  ionisation  constants 
of  the  successive  hydrogen  atoms  of  ortho-  and  pyro-phosphoric  acids 
were  calculated  on  the  assumption  that  all  the  salts  were  completely 
dissociated,  and  the  values  were  afterwards  corrected  for  the  effect  of 
non-ionised  substances  present  in  the  solutions.  The  final  values 
obtained  are  as  follows.  Ortho-phosphoric  acid:  H^PO^"  -t-H"^^, 
MxlO-2;  HPO^--  -fH+,  1-95x10-7;  PO^-—  -fH+,  36  x  IQ-is. 
Pyrophosphoric  acid;  HjPgOy"    +H+2,  1-4  xlO"!;  H2P2O7—  +H+2, 
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MxlO-2;     HP..O7---      +.H+,     2-9x10-7;     P^Oy +H-^, 

3-6  X  10". 

From  these  results  it  is  evident  that  ortho-phosphoric  acid,  with 
reference  to  the  fi»st  equivalent  of  hydrogen,  behaves  as  a  fairly  strong 
acid  ;  with  reference  to  tlie  second  hydrogen,  it  behaves  as  a  weak 
acid,  intermediate  between  carbonic  acid  and  hydrogen  sulphide,  and 
with  reference  to  the  third,  like  a  very  weak  acid,  intermediate 
l)etweon  the  acid  radicles  HCO3-  and  HS"  of  the  two  acids  mentioned. 
The^e  facts  are  in  harmony  with  the  heats  of  neutralisation  and  with 
the  behaviour  of  the  acid  towards  indicators. 

Pyrophosphoric  acid,  with  reference  to  the  first  hydrogen  equivalent, 
is  a  strong  acid,  but  not  quite  so  strong  as  hydrochloric  or  nitric  acid. 
The  ion  HgPoO^"  is  somewhat  weaker,  its  ionisation  constant  being 
almost  identical  with  that  of  ortho-phosphoric  acid  at  the  same  ion- 
concentration.  The  ion  H.,P.,0,~~  is  a  weak  acid  of  almost  the  same 
strength  as  the  phosphate  ion,  H.,PO^",  whilst  the  ion  HP0O7  is 
still  weaker,  but  not  so  weak  as  the  phosphate  ion,  HPO^"".  These 
fiicts  are  in  agreement  with  the  behaviour  of  the  acid  towards 
indicators. 

The  relation  of  these  results  to  the  molecular  structure  of  the  acids 
is  discussed.  By  means  of  the  ionisatiou  constants,  corrected  values 
have  been  obtained  for  the  conductivities  of  the  salts,  and  these  are 
presented  in  tabular  form  together  with  the  limiting  conductivity  at 
zero  concentration  and  the  percentage  of  ionisation  at  different  con- 
centrations. It  is  shown  that  the  equivalent  conductivity  of  the  ions 
is  proportional  to  their  valency,  and  that  the  ionisation  values  for  the 
salts  studied  are  in  accord  with  the  principles  that,  at  the  same 
concentration,  the  ionisation  is  approximately  the  same  for  all  salts 
having  the  same  valency  product,  and  that  the  non-ionised  fnvction  is 
greater  the  greater  the  value  of  the  valency  product.  E.  G. 

Rate  of  Hydration  of  Pyrophosphoric  Acid  in  Aqueous 
Solution.  G.  A.  Abbott  {J.  Amer.  Chevi.  Soc,  1909,  31,  763—770). 
— In  aqueous  solution,  pyrophosphoric  acid  is  unstable,  and  gradually 
changes  into  ortho-phosphoric  acid.  This  change  is  greatly  accelerated 
by  rise  of  tempei-ature,  and,  at  100°,  in  a  005  formular  solution  is 
practically  complete  in  about  two  hours.  This  hydration  is  accom- 
panied by  a  marked  decrease  in  the  conductivity  of  the  solution,  and 
the  rate  of  change  can  therefore  be  determined  by  conductivity 
measurements. 

A  series  of  determinations  has  been  made  by  measuring  the  changes 
of  conductivity  of  a  0  05  formular  solution  at  75^^  and  lOO'',  and  of  a 
0-0125  formular  solution  at  75°.  The  measurements  were  made  in  the 
platinum-lined  steel  bomb  devised  by  Noyes  and  Coolidge  (Abstr., 
1904,  ii,  226)  for  investigating  the  conductivity  of  aqueous  solutions 
at  high  temperatures.  In  order  to  discover  the  law  governing  the 
rate  of  hydration  of  the  acid,  the  velocity  constant  (specific  reaction 
rate)  was  calculated  (1)  on  the  assumption  that  the  hydration  is 
proportional  to  the  hydrogen-ion  concenti*ation  as  well  as  to  that  of 
the  unchanged  pyrophosphoric  acid,  and  (2)  on  the  assumption  tliat 
the    rate    is    independent    of    the   hydrogen-ion   concentration   and 
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proportional  only  to  the  concentration  of  the  pyrophosphoric  acid. 
The  results  indicate  that  the  hydration  of  the  acid  in  dilute  aqueous 
solution  takes  place  at  a  rate  which  is  approximately  proportional 
to  its  own  concentration,  and  which  increases  with  that  of  the 
hydrogen  ion  in  the  solution,  but  not  nearly  so  rapidly  as  propor- 
tionality would  require. 

The  actual  rate  of  the  reaction  is  approximately  as  follows.  A 
0-0125  formular  solution  at  75°  is  hydrated  to  the  extent  of  25%  in 
88  minutes,  50%  in  220  minutes,  and  75%  in  470  minutes.  A 
0*05  formular  solution  at  75"  is  hydrated  to  the  extent  of  25% 
in  52  minutes,  50%  in  135  minutes,  and  75%  in  290  minutes, 
whilst,  at  100°,  a  solution  of  the  same  strength  is  hydrated  to 
the  extent  of  25%  in  5  minutes,  50%  in  12*5  minutes,  and  75% 
in  27  minutes.  From  the  results  for  the  0"05  formular  solution, 
it  is  evident  that  the  rate  is  10'6  times  as  gr-eat  at  100°  as  at  75°. 
From  the  general  principle,  \og{kt2/hi)  =  const,  x  (t.^- 1^),  it  follows 
that  at  25°  and  0°  the  rate  would  be  1/(10-6)2  ^nd  1/(10-6)3  as  great 
respectively  as  at  75°,  and  that  the  time  '  required  to  produce  25% 
liydration  in  a  0-05  formular  solution  would  therefore  be  about 
100  hours  at  25°  and  1030  hours  at  0°.  It  also  follows  that  the  rate 
of  the  reaction  increases  2*57  times  for  each  10°  rise  of  temperature. 

E.  G. 

Ordinary  Carbon.  Henri  Le  Chatelier  and  S.  Wolggdine 
(Compt.  rend.,  1909,  148,  1715— 1718).— Owing  to  the  fact  that 
different  kinds  of  ordinary  carbon  possess  different  heats  of  combustion 
and  different  densities,  it  has  been  supposed  that  they  are  really 
different  allotropic  modifications.  The  authors,  in  continuation  of 
their  work  on  graphite  (Abstr.,  1908,  ii,  177),  have  examined  various 
kinds  of  ordinary  carbon  to  see  if  they  contained  the  graphitic 
modification,  the  presence  of  which  in  varying  amounts  would  account 
for  results  hitherto  obtained. 

Acetylene-black  and  retort-carbon  were  found  to  contain  graphite, 
whilst  lamp-black,  sugai'-carbon,  wood-charcoal,  and  the  filaments  of 
incandescent  lamps  were  found  to  be  free  from  graphite. 

The  conclusion  is  drawn  that  there  is  only  one  kind  of  ordinary 
carbon,  the  density  of  which  is  approximately  1-8  ;  a  lower  density 
is  due  to  the  presence  of  occluded  gas.  Varieties  of  carbon  which 
contain  graphite  have  a  density  decidedly  higher  than  1  -8.     T.  S.  P. 

Inertness  of  Adsorbed  C03"-Ions.  Paul  Rouland  (Zeiiscli. 
Chem.  Ind.  Kolloide,  1909,  5,  33 — 35). — When  cement  is  digested 
with  solutions  of  carbonates  or  hydrogen  carbonates,  these  are  taken 
up  from  the  solution  by  the  cement.  On  treating  this  with  dilute 
hydrochloric  acid,  no  carbon  dioxide  is  evolved,  and  this  is  attributed 
to  the  adsorption  of  the  carbonate  ions.  On  the  other  hand,  carbon 
dioxide  is  immediately  liberated  by  the  action  of  concentrated  hydro- 
chloric acid.  If  a  solution  of  ammonium  carbonate  is  used  instead 
of  the  alkali  metal  carbonates,  carbon  dioxide  is  set  free  when  the 
cement  is  digested  with  a  dilute  (2iV")  hydrochloric  acid  solution. 

H.  M.  D. 
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Silicon  Chlorides.  Adolpue  Besson  and  L.  Foubnier  (fiompt. 
rend.,  1909,  149,  34—36.  Compare  this  vol.,  ii,  399).— The  silicon 
chlorides  obtained  by  the  action  of  an  electric  discharge  on  silico- 
chloroform  are  of  the  saturated  series,  so  that  the  action  which  occurs 
in  an  atmosphere  of  hydrogen  or  of  hydrogen  chloride  is  accompanied 
by  a  liberation  of  hydrogen  and  hydrogen  chloride.  The  fraction  of 
the  product  intermediate  between  Si2Cl„  and  SigClg  shows,  however,  an 
undoubted  deficit  of  chlorine,  and  may  contain  small  quantities  of 
unsaturated  chlorides.  The  mixture  of  chlorosilicomethane  and 
dichlorosilicomethane  obtained  by  acting  on  amorphous  silicon  with 
liydrogen  chloride  (this  vol.,  ii,  398),  when  submitted  to  the  electric 
discharge,  seems  to  give  the  same  mixture  of  saturated  compounds 
instead  of  unsaturated  substances.  Seemingly  exces.s  of  hydrogen 
chloride  acts  on  unsaturated  silicon  chlorides  with  liberation  of 
hydrogen.  By  the  action  of  the  electric  discharge  on  hydrogen  and 
silicon  tetrachloride,  a  mixture  of  saturated  silicon  chlorides  is 
produced,  which  are,  however,  present  in  proportions  differing  from 
those  in  the  mixture  described  previously. 

The  substance  boiling  at  about  150°/15  mm.,  described  as  dodeca- 
chlorosilicopontane  is  now  found  to  bo  deceichlwoaUicobutane,  Si^Cl^Q, 
with  b.  p.  149—151715  mm. 

JJodecuchlorosilioopentaiu,  Si^Clj,,,  boils  at  about  190°/15  mm.,  and  i.s 
an  extremely  viscous  liquid.  A  glassy,  yellow  residue,  stable  at  200°, 
is  a  mixture  containing  perhaps  some  unsaturated  chlorides. 

R.  J.  C. 

Curious  Property  of  Neon.  J.  Norman  Collie  {Proc.  Roy.  Soc., 
1909,  82,  A,  378 — 380). — When  neon  is  shaken  in  a  tube  with 
mercury,  a  red  glow  is  observed,  which  is  as  bright  at  a  pressure  of 
120 — 200  mm.  as  when  the  gas  is  at  atmospheric  pressure.  Most  of 
the  tubes  lose  their  property  of  glowing  after  long-continued  shaking, 
but  regain  it  when  a  spark  is  passed.  By  unequal  heating,  or  passing 
mild  or  violent  discharges  through  them,  tubes  were  obtained  glowing 
in  certain  parts  and  not  in  others.  There  is  no  glowing  in  the 
presence  of  traces  of  moisture ;  carbon  monoxide  diminishes  the  glow, 
but  traces  of  hydrogen  have  very  little  effect.  The  glow  is  even  more 
intense  in  a  silica  tube  than  in  a  glass  tube.  G.  S. 

Actinium  and  Ionium.  Bela  Szilard  (Le  Radium,  1909,  6,  80). 
— Methods  are  described  which  demonstrate  that  the  elements  ionium 
and  actinium  occur  simultaneously  in  many  of  the  uranium  group  of 
minerals  in  the  absence  of  thorium.  Their  reactions  are  described 
both  in  the  absence  and  presence  of  other  rare  earths.     F.  M.  G.  M. 

Electrolytic  Preparation  of  Amalgams  of  the  Alkali  and 
Alkali-earth  Metals.  George  McP.  Smitu  and  H.  C.  Bennett 
(J.  Amer.  Chem  Soc,  1909,  31,  799— 806).— A  method  is  described  for 
preparing  amalgams  of  the  alkali  and  alkali-earth  metals  by  the 
electrolysis  of  a  salt  solution  with  a  mercui-y  cathode.  The  process  is 
simpler  and  less  laborious  than  that  of  Kerp  and  Biittger  (Abstr., 
1900,  ii,  656)  and  yields  better  results. 

44—2 
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Mercury  is  placed  in  a  beaker  and  brought  into  contact  with  a 
platinum  wire  fused  into  the  end  of  a  glass  tube ;  the  latter  contains 
a  little  mercury,  into  which  the  negative  wire  of  the  circuit  dips.  The 
mercury  is  covered  with  the  solution  to  be  electrolysed.  The  anode 
consists  of  a  piece  of  heavy  platinum  foil  so  arranged  that  the  surface 
immersed  is  parallel  to  that  of  the  mercury. 

Experiments  on  the  preparation  of  amalgams  of  csesium,  rubidium, 
potassium,  sodium,  lithium,  barium,  strontium,  and  calcium  are 
described.  In  several  instances  the  amalgams  obtained  were  found  to 
contain  a  larger  proportion  of  the  alkali-metal  than  the  corresponding 
amalgams  obtained  by  Kerp  and  Bottger  {loc.  cit.).  Thus  the  solid 
lithium  amalgam  contained  0*875%  of  lithium,  corresponding  with 
LiHg^,  whilst  Kerp  and  Bottger's  contained  onlyO'70%,  corresponding 
with  LiHgg.  E.  G. 

Hydrates  of  Potassium  Carbonate.  Robert  de  Fohcrand 
{Comj^t.  rend.,  1909,  148,  1731— 1734).— Although  six  different 
hydrates  of  potassium  carbonate  have  been  described,  the  only  one  of 
which  the  existence  is  certain  is  the  hydrate  KoCOg,!  "51120.  The 
author  has  consequently  taken  up  the  study  of  these  compounds,  and 
in  the  present  communication  gives  data  relative  to  the  hydrate  above 
mentioned  (ISHgO). 

This  hydrate  is  produced  by  the  evaporation  of  a  saturated  solution 
at  all  temperatures  between  10°  and  75°.  The  presence  of  a  little  free 
potassium  hydroxide  or  of  the  hydrogen  carbonate  has  no  influence  on  the 
result.  In  some  cases  crystals,  which  were  dry  at  their  surfaces,  gave 
water  of  crystallisation  varying  from  1'62  to  1'99  HgO,  but  this  was 
shown  to  be  due  to  the  presence  of  occluded  mother  liquor.  Dehydra- 
tion in  a  current  of  inert  dry  gas  gives  the  anhydrous  salt  without  the 
formation  of  intermediate  hydrates.  The  heats  of  solution  at  15°  of 
KjCOg,  KgCOg.l'SHgO,  and  of  a  saturated  solution  of  potassium 
carbonate  (K2CO3  + 7-2H20)  were  found  to  be  6-382,  -0654,  and 
-  0*020  Cals  respectively.  The  conclusion  is  drawn  that  anhydrous 
potassium  carbonate  is  a  powerful  desiccating  agent,  but  that  this  is 
not  true  of  the  hydrate  with  1*5H20. 

In  one  experiment  the  hydrate  with  2H2O  was  obtained ;  on 
dehydration  it  gave  the  hemihydrate  (0"5H2O).  T,  S.  P. 

The  4/3  Sodium  Carbonate.  Josef  Habermann  and 
A.  KuRTENACKER  {Zeitsch.  anorg.  Chem.,  1909,  63,  65 — 68). — When  a 
solution  of  sodium  hydrogen  carbonate  is  evaporated  at  its  boiling 
point  in  a  current  of  air,  an  impure  salt  crystallises.  When  dissolved 
in  hot  water  and  96%  alcohol  added  until  turbid,  the  normal  carbonate 
first  separates,  and  on  repeating  the  treatment,  pure  crystals  of  the 
4/3  carbonate,  Na2C03,NaHC03,2H20,  are  obtained.  The  same  product 
results  when  carbon  dioxide  is  led  into  the  boiling  solution  of  sodium 
carbonate.  Sodium  sesquicarbonate,  Na2C03,2NaHC03,  is  not  obtained 
under  any  conditions,  and  it  appears  that  the  salt, 

Na2C03,NaHC03,2H20, 
is  the  only  stable  one. 
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Under  similar  conditions,  potassium  carbonate  only  yields  mixtures 
of  the  salts  K^COg  and  KHCO3.  C.  H.  D. 

The  Binary  Systems  of  Sodium  Metasilicate  with  Lithium, 
Magnesium,  Calcium,  Strontium,  and  Barium  Metasilicates, 
of  Lithium  Metasilicate  with  Potassium,  Magnesium,  Calcium, 
Strontium,  and  Barium  Metasihcates,  and  the  Ternary 
System  NagO-AIjOg-SiOg.  Rohert  C.  Wallace  {Zeilsch.  anorg. 
Chem.,  1909,  63,  1 — 48). — The  tendency  of  silicates  to  solidify  as  a 
glass  is  an  obstacle  to  their  investigation  by  thermal  analysis.  Lithium 
metasilicate,  however,  crystallises  well  on  cooling.  Carbon  tubes  are 
used'for  fusing  the  mixtures,  the  thermocouple  being  protected  by  a 
porcelain  tube  coated  with  graphite. 

Several  of  the  systems  examined  form  a  continuous  series  of  solid 
solutions,  the  freezing-point  curve  having  a  pronounced  minimum. 
These  are  Na2Si()8-SrSi03,  NagSiOj-BaSiOj,  and  Na.^SiOj-LioSiOj. 
The  crystallisation  interval  appears  to  be  very  small  in  all  cases,  so 
that  the  solidus  curve  lies  close  beneath  the  liquidus.  All  the  mixtures 
form  homogeneous,  monoclinic  crystals. 

Mixtures  of  NajSiOj  with  20 — 80%  MgSiOg  solidify  only  as  glasses. 
The  two  ends  of  the  series  consist  of  solid  solutions.  Potassium  meta- 
silicate cannot  be  crystallised;  its  mixtures  with  60 — 100%  LijSOj 
form  solid  solutions. 

In  a  second  group  of  mixtures,  two  series  of  solid  solutions  are 
formed,  separated  by  a  gap,  so  that  the  freezing-point  curve  has  a  well 
marked  eutectic  point.  This  group  includes  the  mixtures 
Li^^SiOg-CaSiOg,  Li^SiOg-MgSiOg,  LijSiOg-BaSiOg,  and  LioSiOg-SrSiOg. 
The  eutectic  arrests  are  well  marked  on  the  cooling  curves.  The 
microscopic  appearance  is  in  accord  with  the  thermal  observations. 
The  molecular  volume  is  only  a  linear  function  of  the  composition 
within  the  limits  of  the  gap  between  the  solid  solutions  ;  curved  lines 
are  obtained  outside  these  limits. 

In  the  ternary  system  NagO-AlgOg-SiOj  the  solid  phases  observed 
are  corundum  (Al.iOg),  sillimanite  (AUSiUj),  nepheline  (NaAlSiO^), 
and  sodium  metasilicate.  Sodium  silicate  forms  solid  solutions  with 
silica  up  to  at  least  20%  of  the  latter.  The  molten  products  are  highly 
viscous,  and  it  is  impossible  to  say  whether  complete  miscibility  occurs 
in  the  solid  state,  as  glasses  are  always  formed  (compare  Kultascbeff, 
Abstr.,  1903,  ii,  545).  Mixtures  corresponding  with  NaAlOj  melt  at 
1800°  by  the  Wanner  pyrometer,  and  form  crystals  isomorphous  with 
corundum.  The  crystals  are  only  very  sparingly  soluble  in  water. 
Mixtures  of  silica  and  alumina  are  infusible  at  1900°  if  containing 
more  than  70%  AljOg.  All  the  mixtures  of  this  series  correspond 
with  sillimanite  (compare  Stein,  Abstr.,  1907,  ii,  763).  The  melting 
point  of  sodium  metasilicate  is  lowered  by  addition  of  sodium  aluminate, 
a  mixture  with  10%  NaAlOj  crystallising  at  960°;  further  additions 
give  very  infusible  mixtures,  forming  glasses  on  cooling.  Nepheline 
forms  solid  solutions  with  at  least  50%  NaAlOg ;  nepheline  and  sodium 
silicate  form  very  viscous  masses.  Both  nepheline  and  silliminate 
crystallise  from  mixtui-es  of  NaAlOo,  SiOj.  and  AlgOg,  contrary  to 
Morozewicz's  conclusion  (Abstr.,  1899,  ii,  762), 
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In  the  ternary  diagram,  a  large  area  of  mixtures,  rich  in  sih'ca, 
represents  only  glasses.  The  other  fields  have  been  mapped  with 
reference  to  the  solid  phases  which  separate. 

When  thin  plates  of  albite  or  nepheline  glasses  are  heated  with 
sodium  tungstate  at  950°,  crystallisation  sets  in,  but  only  to  a  minute 
depth,  the  interior  of  sections  0"05  mm.  thick  remaining  glassy.  The 
velocity  of  crystallisation  of  albite  glass  at  950°  is  0*008  mm.  per 
hour,  and  only  O'Ol  mm.  per  hour  after  heating  with  sodium 
tungstate.  It  is  therefore  only  the  surface  crystallisation  which  is 
accelerated  by  the  mineralising  agent.  C.  H.  D. 

Forms  of  Matter.  II.  P.  P.  von  Weimaun  {Zeitsch.  Chem.  'Ind. 
Kolloide,  1909,  5,  62 — 68.  Compare  this  vol.,  ii,  306). — Observations 
are  i-ecorded  which  show  that  microcrystalline  precipitates  of  metallic 
silver  are  obtained  from  silver  hydrosols.  In  agreement  with  previous 
experiments  on  barium  sulphate  and  aluminium  hydroxide,  the  smallest 
particles  of  silver  tend  to  increase  in  size  and  form  definitely  crystal- 
line aggregates. 

Silver  hydrosol  reacts  with  solutions  of  acids,  bases,  and  salts,  and 
the  reaction  is  supposed  to  take  place  in  two  stages.  In  the  first  of 
these,  hydrogen  is  set  free,  and  this  reacts  with  dissolved  oxygen  to 
form  water  in  the  second  stage  according  to  the  equations  :  (1)  Ag  + 
HCl  =  AgCl  +  H  or  Ag  +  NaCl  +  H2O  =  AgCl  +  NaOH  +  H,  and  (2) 
2H  +  O  =  HgO.  The  various  special  reactions  studied  by  the  author 
indicate  clearly  that  silver  in  extremely  finely  divided  condition 
is  very  much  more  active  than  the  ordinary  form  of  metallic  silver. 

H.  M.  D. 

So-called  Electrolytic  Peroxide  of  Silver.  Georg  Baborovsky 
and  Gottlieb  Kuzma  {Zeitsch.  physikcd.  Chem.,  1909,  67,  48 — 63. 
Compare  Abstr.,  1908,  ii,  378). — Silver  peroxide  was  prepared  by 
electrolysis  of  solutions  of  silver  nitrate  and  of  silver  sulphate,  and 
its  composition  was  determined  by  direct  and  indirect  analysis.  A 
platinum  dish  was  used  as  anode,  a  platinum  spiral  as  cathode,  and 
the  anode  and  cathode  compartments  were  separated  by  a  porous  cell. 
The  amount  of  silver  and  of  nitric  acid  in  the  peroxide,  as  well  as  the 
free  nitric  acid  formed  and  the  silver  remaining  in  the  anode  liquid, 
were  determined  by  analysis,  and  the  active  oxygen  was  determined  in 
the  precipitate  directly  as  well  as  indirectly  by  in.serting  a  voltameter 
in  the  circuit.  Similar  experiments  were  made  with  solutions  of  silver 
sulphate. 

When  the  assumption  is  made  that  the  small  amount  of  nitrate  in 
the  precipitate  is  present  as  silver  nitrate,  the  results  indicate  that 
the  peroxide  present  has  the  formula  Ag.^O^.  The  composition  of  the 
"peroxide"  as  given  by  Sulc  (Abstr.,  1897,  ii,  98;  1900,  ii,  595)  is 
AgyNOjj,  but  when  the  above  assumption  is  made  as  to  the  mode  of 
combination  of  the  nitrogen,  the  results  in  this  case  also  are  best 
represented  by  the  formula  AggO^.  G.  S. 

Calcium  Monoborates.  R.  Mandelbaum  {Zeitsch.  anorg.  Chem., 
1909,  62,  370— 382).— When  calcium  hydroxide  is  added,  little  by  little, 
to  an  equivalent  quantity  of  boric  acid  iu  solution,  and  the  mixture  is 
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warmed  at  60 — 70°,  the  precipitate  at  first  formed  is  amorphous,  and 
has,  approximately,  the  composition  CaO,B203,4H20.  When  the 
shaking  at  60 — 70°  is  continued  for  several  days,  and  the  mixture  is 
kept,  the  precipitate  becomes  crystalline,  and  has  the  composition  of  a 
pure  mouoborate  hexahydrate,  CaO,  H._,03,6H20.  Two-thirds  of  the  water 
is  driven  off  at  105°,  the  remaining  water  being  lost  only  at  a  red 

heat.  This  indicates  the  formula  Ca-O^.D/Qtil'.^HgO  for  the  hexa- 
hydrate. The  amorphous  compound  has  D  184 — 1*92,  the  crystalline, 
D  1-822. 

For  the  analysis,  the  boric  acid  was  estimated  by  the  author's 
method  (this  vol.,  ii,  701),  and  the  calcium  either  by  weighing  as  sul- 
phate after  expelling  the  boron  with  hydrofluoric  acid,  or  by  warming 
with  an  excess  of  iV/S-hydrochloric  acid  and  titrating  with  sodium 
hydroxide,  using  methyl-orange  as  an  indicator.  The  water  could 
only  be  estimated  by  covering  the  salt  with  ignited  lead  oxide  and 
heating  to  dull  redness  in  a  combustion  tube  in  a  current  of  dry  air, 
the  water  beiiig  collected  and  weighed. 

Determinations  of  the  solubility  and  hydrolysis  of  the  two  borates 
at  different  temperatures  indicate  that  the  conversion  of  the  teti*a- 
into  the  hexahydrate  begins  at  42°,  and  reaches  a  maximum  at  about 
65°.  C.  H.  D. 

Some  Double  Sulphates  of  Calcium.  Barre  (Compt. 
rend.,  1909,  148,  1604—1606).— The  author  has  measured  the 
solubility  at  different  temperatures  of  calcium  sulphate  in  solutions 
of  ammonium  sulphate  and  potassium  sulphate,  and  has  demon- 
strated the  existence  of  the  double  sulphates  :  CaSO^,(NH^).,SO^,H<,0  ; 
2CaSO^,(NH4).^SO^ ;  CaSO^.KgSO^jHgO.  In  each  case  two  series  of 
measurements  were  made,  the  solid  phases  being  respectively  the 
double  salt  and  the  sulphate  of  ammonium  or  potassium,  and  the 
double  salt  and  calcium  sulphate ;  the  temperature  varied  from 
0°  to  100°. 

The  solubility  of  calcium  sulphate  is  considerably  increased  in  the 
presence  of  ammonium  sulphate.     The  double  sulphate, 

CaS04,(NH,)2SO,,H20, 
is  stable  between  0°  and  100°  in  the  presence  of  an  excess  of  ammonium 
sulphate;  it  is  not  formed  if  the  solution  contains  less  than  35%  of 
ammonium  sulphate.  The  double  salt,  2CaSO^,(NH4)2S04,  is  formed 
in  the  presence  of  an  excess  of  calcium  sulphate  and  at  temperatures 
above  80°. 

Calcium  sulphate  is  less  soluble  in  a  solution  of  potassium  sulphate 
than  in  water.  The  double  sulphate,  CaSO^.K.^SO^.HgO,  is  stable 
between  0°  and  99°  in  the  presence  of  an  excess  of  either  of  the 
component  salts.  In  the  given  temperature  interval  the  double 
sulphate,  20aS04,K2SOi,3H.O  (compare  Ditte,  Abstr.,  1877,  i,  440), 
does  not  exist. .          '  "  T.  S.  P. 

Parallel  Growths  of  Dififerent  Substances.  Stefan  Kreutz 
(Min.  Mag.,  1909,  15,  232—237.  Compare  Abstr.,  1908,  ii,  366).— 
Parallel  growths  were  obtained  of    sodium  nitrate  on  barytoC5alcit« 
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(BaCaCgOp,)  and  of  lithium  nitrate  on  the  rhombohedral  carbonates, 
rhodochrosite  and  chalybite.  The  molecular  volumes  and  topic  axes 
of  these  substances  are  compared.  L.  J.  S. 

Solid  Solution :  The  Retention  of  Aluminium  by  Barium 
Sulphate  Precipitates.  Henry  Jermain  Maude  Creigiiton  {Zeitsch. 
anorg.  Chem.,  1909,  63,  53 — 58). — Precipitates  produced  from  am- 
monium sulphate  and  barium  chloride  in  presence  of  aluminium 
chloride  retain  aluminium.  The  retained  quantity,  measured  by  the 
excess  weight  of  the  precipitate  over  that  calculated,  increases  with 
the  quantity  of  aluminium  chloride  present  until  a  constant  value  is 
I'eached.  With  a  constant  quantity  of  aluminium  chloride,  it  increases 
with  the  quantity  of  ammonium  sulphate.  The  results  indicate  the 
formation  of  a  solid  solution,  and  not  of  a  compound.  C.  H.  D. 

Magnesium  Oxychlorides.  Hans  Hof  {Chem.  Zeit.,  1909,  33, 
693  —  694.  Compare  Abstr.,  1908,  ii,  946). — The  author  prepares 
magnesium  oxychloride  by  electrolysing,  with  the  use  of  a  diaphragm, 
a  strong  solution  of  magnesium  chloride  until  magnesium  hydroxide 
appears  in  the  cathode  liquid.  The  filtered  solution,  after  some  twenty- 
four  hours,  deposits  a  white  mass,  which  is  cautiously  washed  with 
absolute  alcohol  and  then  with  ether.  The  analysis  agrees  fairly  well 
with  the  formula  MgCla.SMgO.UHgO. 

Dried  over  sulphuric  acid  it  loses  SHgO,  and  on  heating  at  180° 
SH^O,  thus  yielding  a  product  of  the  formula  MgCl2,5MgO,6HoO. 

When,  according  to  Bender,  freshly  ignited  magnesium  oxide  is 
mixed  with  excess  of  magnesium  chloride  solution  and  the  powdered, 
hardened  mass  extracted  with  absolute  alcohol,  avoiding  a  too  long 
contact,  the  residual  mass  consists  of  MgCl2,5MgO,13H20,  of  which 
8H2O  are  expelled  when  dried  at  180°.  If  magnesium  chloride  is 
mixed  with  excess  of  magnesium  oxide  and  the  powdered  mass  exposed 
to  the  action  of  carbon  dioxide,  the  excess  of  magnesium  is  gradually 
carbonated,  but  the  MgO  of  the  oxychloride  is  also  attacked  to  some 
extent,  and  in  an  experiment  mentioned  by  the  author  the  proportion 
between  magnesium  chloride  and  oxide  was  as  1  to  4'4.         L.  de  K. 

Action  of  Soluble  Substances  on  Insoluble  Substances. 
William  Oechsnee  de  Coninck  {Bull.  Acad.  Roy.  Belg.j  1909, 
508 — 509.  Compare  Abstr.,  1908,  ii,  843). — Carbonate  of  zinc 
(1  mol.)  is  not  decomposed  by  sodium  chloride  (2  mols.)  dissolved  in 
water  after  exposure  to  diffused  daylight  for  some  weeks;  in  the 
same  circumstances,  cadmium  carbonate  is  not  decomposed  by  sodium 
chloride,  and  manganese  carbonate  is  not  acted  on  by  sodium  nitrate. 
Cerussite  is  not  decomposed  by  boiling  with  a  large  excess  of  sodium 
nitrate  for  some  hours,  but  powdered  lead  chromate  is  slightly  acted 
on  in  the  same  circumstances.  Lead  iodide  is  slightly  soluble  in 
boiling  aqueous  solutions  of  the  nitrates  of  sodium  and  potassium. 

G.  S. 

Reactions  of  Some  Salts.  William  Oechsner  de  Coninck  {Bull, 
^cad.  Roy,  Belg.,  1909,  691 — 692). — A  mixture  of  two  molecules  of. 
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sodium  chloride  in  aqueous  solution' and  1  molecule  of  zinc  carbonate 
waH  exposed  to  the  light  for  five  months  without  any  reaction  taking 
jilace. 

Under  similar  conditions,  manganese  carbonate  and  sodium  nitrate 
also  did  not  react ;  the  experiment  lasted  from  Janiuury  22nd  to 
May  26th,  1909  (compare  preceding  abstract).  T.  8.  P. 

Conglomerates  obtained  by  Compressing  Mixtures  of  the 
Powders  of  Two  Metals.  Gustav  Tammann  [with  G.  Masing] 
{ZeitHch.  Khklrock''.m.,  1909,  15,  447—450). — Mixtures  of  two  metals 
in  tho  form  of  filings  are  submitted  to  a  pressure  of  5000  atmosphores 
and  the  blocks  examined  microscopically,  and  by  determining  their 
behaviour  on  heating  and  their  electrical  conductivity.  It  is  found 
that  immediately  after  compression,  the  block  consists  of  the  unchanged 
nietald  lying  side  by  side,  combination  or  solution  then  goes  on  slowly; 
lur  example,  a  mixture  of  lead  and  thallium  had  the  conductivity 
corresponding  with  a  mixture  immediately  after  compression.  This 
increased  by  about  10%  in  one  day,  and  in  the  course  of  a  month 
it  had  increased  by  60  to  75%.  The  increase  is  much  faster  if  the 
mixture  is  heated  to  160*^.  The  formation  of  mixed  crystals  of 
bismuth  and  thallium  as  a  blue  fringe  between  the  metals  can  be  seen 
lifter  five  hours  at  120°,  and  at  165°  another  yellow  line  of  the  com- 
pound, BijTlg,  becomes  visible.  The  change  takes  about  a  year  at  the 
ordinary  temperature. 

The  combination  or  mutual  solution  of  two  metals  is  therefore  not 
brought  about  by  pressure  alone,  but  results  from  subsequent  diffusion 
in  the  solid  state,  which  is,  of  course,  very  much  accelerated  by  raising 
the  temfioi-ature  (compare  following  abstract).  T.  E. 

The  Formation  of  Alloys  by  Pressure  and  the  Reactivity 
of  Metals  in  the  Solid  State.  G.  Masing  {Zeitsch.  aiiorg, 
Chem.,  1909,  62,  265  — 309).  — It  was  found  by  Spring  (Abstr., 
1881,  498;  1882,  273;  1882,  921;  1893,  ii,  168;  1895,  ii,  37) 
that  filings  of  different  metals,  compressed  together  under  7500 
.atmospheres,  yielded  masses  which  behaved  as  alloys.  So  far  as 
fusible  metals  are  concerned,  it  was  shown  by  Hallock  (Abstr.,  1889, 
817)  that  a  mixture  of  the  component  metals  melts  slowly  to  form  the 
eutectic,  even  without  previous  compression  (compare  also  Benedicks 
and  Arpi,  Abstr.,  1907,  ii,  666).  Pressure  has,  moreover,  very  little 
influence  on  the  velocity  of  chemical  reactions,  and  is  not  likely  to 
increase  the  velocity  of  diffusion  in  solid  solutions  ;  it  is  therefore 
improbable  that  the  formation  of  true  alloys  should  occur  under  the 
influence  of  pressure  alone. 

An  apparatus  is  described  for  compressing  mixtures  of  metals  under 
5000  atmospheres.  Heating  and  cooling  curves  were  taken  of  each 
mixture  after  compression. 

Compressed  mixtures  of  zinc  and  cadmium  and  of  copper  and  silver 
in  the  eutectic  proportions  melt  at  a  temperature  above  the  eutectic 
temperature,  on  account  of  the  coarseness  of  grain  as  compared  with 
the  eutectic  formed  in  freezing.  Mixtures  of  magnesium  with  lead, 
tin,  zinc,  bismuth^  and  antimony,  all  of  which  are  capable  of  forming 
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compounds,  but  not  solid  solutions,  undergo  combination  to  some 
extent  even  in  the  solid  state,  as,  on  heating,  partial  fusion  is  found  to 
take  place  at  the  lower  eutectic  point  of  each  series.  The  reaction 
between  antimony  and  magnesium  begins  below  300°,  and  becomes 
explosive  at  450 — 550°. 

Magnesium  and  cadmium,  which  form  a  continuous  series  of  solid 
solutions,  diffuse  into  one  another  in  the  solid  state,  so  that  equal 
weights  of  the  two  metals,  after  compressing  and  then  heating  twenty- 
five  hours  at  300°,  do  not  begin  to  melt  until  420°,  that  is,  above  the 
melting  point  of  cadmium  (320°). 

In  the  case  of  bismuth  and  thallium  (compare  preceding  abstract), 
which  form  a  compound  and  also  solid  solutions,  diffusion  may  be 
recognised  even  at  the  ordinary  temperature.  At  120°  the  diffusion 
is  appreciable  even  in  a  few  hours.  Diffusion  takes  place  in  mixtures 
of  lead  and  thallium  at  200°.  Diffusion  of  tin  into  copper  takes  place 
at  200°,  whilst  zinc  and  copper  diffuse  into  each  other  readily  at  400°. 
Aluminium  and  magnesium  combine  in  the  solid  state. 

The  electrical  conductivity  may  be  used  as  a  sensitive  method  of 
detecting  diffusion.  A  compressed  mass  of  lead  and  thallium  is  thus 
shown  to  be  only  a  mechanical  mixture,  whilst  heating  causes  a  con- 
siderable fall  in  the  conductivity,  owing  to  the  formation  of  a  solid 
solution. 

The  effect  of  pressure  is  therefore  only  to  bring  the  fragments 
of  metal  into  close  contact,  and  it  has  no  influence  in  furthering  either 
combination  or  dift'usion.  C.  H.  D. 

'•  The  Phosphates  of  Lead.  H.  Alders  and  Arthur  Stabler 
{Ber.,  1909,  42,  2261— 2270).— Tertiary  lead  phosphate,  Pb3(P04)2, 
when  prepared  by  precipitating  a  lead  salt  with  excess  of  alkali 
phosphate,  always  contains  alkali,  which  is  not  removed  by  boiling. 
The  pure  salt  is  only  obtained  from  hot  sodium  phosphate  and  an 
excess  of  lead  acetate,  or  by  boiling  the  diplumbic  salt  with  water. 
Secondary  lead  phosphate,  PbHPO^,  is  obtained  in  a  pure  state  by 
recrystallisation  from  dilute  phosphoric  acid.  Primary  lead  phosphate, 
Pb(H2P04)2,  is  obtained  by  heating  either  of  the  other  phosphates 
with  90%  phosphoric  acid,  and  ci'ystallises  from  concentrated  phos- 
phoric acid  in  slender  needles,  which  are  stable  in  air  after  washing 
with  ether.     It  is  decomposed  by  water. 

An  investigation  of  the  equilibrium  between  lead  phosphates  and 
phosphoric  acid  shows  that  the  secondary  salt  has  the  greatest  stable 
range,  its  formation  from  the  tertiary  salt  beginning  at  a  concentration 
of  0  047%  H3PO4,  whilst  the  formation  of  the  primary  salt  only  begins 
at  70%  H3P64.  C.  H.  D. 

Dimercurammonium  Bromide.  H.  Gaudechon  [Compt.  rend., 
1909,  148,  1763— 1765).— If  a  hot  solution  of  mercuric  bromide  is 
poured  into  excess  of  a  cold  solution  of  ammonium  hydroxide,  either 
a  white  precipitate  having  the  composition  NHg2Br,3NH4Br,  or  else  a 
yellow  precipitate  of  the  composition  NHg2Br,NH4Br  is  obtained  ;  on 
washing  either  of  these  with  water,  the  compound  NHgyBr,HoO  is  left. 

On  the  other  hand,  if  the  ammonium  hydroxide  is  added  gradually 
to  the  warm  solution  of  the  mercuric  bromide,  a  whitish-yellow  preci- 
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pitate  is  obtained,  which  becomes  deep  yellow  on  prolonged  washing 
with  water  to  remove  soluble  bromides.  This  substance  has  the 
composition  Hg^jN^Br^,  or  (NHg2Br)^HgBrj.  If  it  is  repeatedly 
treated  with  warm  concentrated  ammonium  hydroxide  until  no  more 
ammonium  bromide  is  forme<l,  a  canary-yellow  pro<luct  is  left,  which 
has  the  composition  NHg^Br.  This  compound  will  not  combine  with 
water  to  form  the  compound  NHgjBr.HO^,  neither  can  it  be  obbiined 
from  the  latter  by  heating.  When  quickly  heated,  it  explodes  at  a 
red  heat,  but  when  heated  slowly,  it  decomposes  at  about  400°  with 
the  formation  of  mercurous  bromide  and  mercury.  It  corresponds  with 
Nllggl)  the  anhydrous  chloride  having  not  yet  been  prepared. 

T.  S.  P. 

New  Method  of  Isolating  Terbium.  Georges  CTrbain  {Compl. 
reruL,  1909,  149,  37—39.  Compare  Abstr.,  1905,  ii,  711).— The  rare 
earth  metals  may  be  arranged  in  a  table  according  to  the  solubilities 
of  their  salts,  but  in  some  cases,  as  for  instance  the  nitrates  crystallis- 
ing with  5HjO,  the  order  is  anomalous.  Thus  the  nitrates  of  gadolinium 
and  terbium,  unlike  the  other  salts  of  these  metals,  have  solubilities 
which  differ  somewhat  widely.  Bismuth  nitrate,  Bi(NOg)2,5H,0,  is 
slightly  loss  soluble  in  nitric  acid  than  terbium  nitrate,  and  more 
soluble  than  gadolinium  nitrate.  By  adding  a  large  excess  of  bismuth 
nitrate  to  the  gadolinium  and  terbium  nitrates  to  be  separated,  and  by 
systematically  crystallising  for  a  sufficient  time,  complete  separation 
of  the  gadolinium  from  the  terbium  is  attained.  The  terbium 
obtained  by  this  new  method  is  identical  in  arc  spectrum  and 
paramagnetic  coethcient  with  that  prepared  previously  by  laborious 
fractional  precipitations  with  ammonia,  thus  proving  the  homogeneity 
of  the  element  (compare  Urbain  and  Jantsch,  this  vol.,  ii,  116). 

The  function  of  bismuth  nitrate  which  acts  as  a  separator,  preventing 
the  crystallisation  of  terbium  nitrate,  recalls  the  use  of  copper  in  the 
electrolytic  sepai'ation  of  silver  from  lead  (compare  Gillett,  this  vol., 
ii,  521).  R.  J.  C. 

The  Electrical  Reduction  of  Aluminium.  Fb.  Bock  (Zeitsc/t. 
angew.  Chem.,  1909,  22,  1309 — 1311). — When  aluminium  oxide  in 
molten  cryolite  is  electrolysed  (Hall's  patent),  considex-able  difficulty 
is  caused  by  what  is  known  as  the  "  anode  effect,"  namely,  a  rapid 
decrease  in  the  amount  of  current,  probably  brought  about  by  a  film 
of  gas  developing  on  the  graphite  anode. 

With  the  object  of  minimising  this  effect  and  increasing  the  yield 
of  aluminium  per  ampere  hour,  experiments  with  different  sized 
crucibles  and  various  anodes  have  been  made,  and  the  results  are 
recorded.  The  main  conclusions  arrived  at  being  that  the  nature  of 
the  anode  and  also  its  form  play  an  import.ant  part,  and,  notwith- 
standing the  disturbing  influence  of  the  "  anode  effect,"  a  satisfactory 
yield  of  aluminium  may  be  obtained  by  this  method.  The  best  results 
were  obtained  when  using  an  anode  constructed  of  four  graphite  plates, 
19  cm.  X  12"5  cm.  X  12'5  cm.,  equally  spaced  to  fit  into  a  crucible 
cathode  17*8  cm.  x  178  cm.  x  17*8  cm.  ;  the  yield  of  aluminium  under 
these  conditions  corresponding  with  a  current  efficiency  of  49%  per 
ampere  hour.  J.  V.  E. 
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Separation  of  Graphite  Prom  White  Cast  Iron  Heated 
Under  Pressure.  Georges  Charpy  {Compt.  rend.,  1909,  148, 
1767 — 1769). — When  white  cast  iron  is  annealed  at  temperatures 
which  need  not  exceed  600 — 700°,  the  carbon  separates  in  the  form  of 
graphite.  The  author  has  investigated  whether  this  action  takes  place 
when  the  iron  is  submitted  to  high  pressures  during  the  heating. 

A  special  apparatus,  made  of  steel  was  used,  in  which  the  alloys  of 
iron  and  carbon  under  investigation  could  be  heated  electrically  to 
temperatures  varying  between  600°  and  1200°,  and  under  pressures 
which  in  some  cases  were  as  high  as  15,000  atmospheres.  Pressure 
was  put  on  the  alloys  while  cold  until  no  further  diminution  in  volume 
took  place,  and  then  they  were  electrically  heated ;  at  a  certain 
temperature  a  diminution  in  volume  took  place,  and  had  to  be  com- 
pensated by  increasing  the  pressure. 

When  a  white  iron  containing  3%  of  carbon  and  4%  of  nickel,  or  one 
containing  3%  of  carbon  and  2%  of  silicon,  was  heated  at  1100°  under  a 
pressure  of  150  kilograms  per  sq.  mm.  (15,000  atmospheres)  until  the 
above-mentioned  diminution  in  volume  took  place,  graphite  was  found 
to  be  present  after  cooling.  The  longer  the  heating  the  greater  the 
proportion  of  graphite.  « 

Similar  results  were  obtained  when  carbide  of  iron  (Fe^C)  was 
used  instead  of  white  iron,  T.  S.  P. 

Genetic  and  Constitutive  Relations  in  the  Magnetic 
Properties  of  Ferrites  and  of  Iron  Oxides.  Siegfried  Hilpert 
{Ber.,  1909,  42,  2248— 2261).— The  number  of  compounds  having 
marked  magnetic  permeability  is  very  small,  consisting  chiefly  of 
compounds  derived  from  ferric  oxide.  The  author  has  examined  a 
number  of  ferrites  of  the  general  formula  MOjFe.^Og,  observing  the 
approximate  temperature  at  which  the  permeability  disappears. 

Crystalline  sodium  and  potassium  ferrites,  prepared  in  the  wet  way, 
are  indifferent  in  a  strong  magnetic  field.  Prepared  by  fusion,  they 
are  slightly  magnetic,  losing  this  property  at  150°.  Calcium  and 
barium  ferrites,  prepared  in  the  wet  way,  are  non-magnetic  unless 
heated  to  800°  and  cooled.  Calcium  ferrite,  prepared  by  fusion,  melts 
at  1200°  and  has  a  transformation  point  at  160°.  Magnesium,  zinc, 
and  lead  ferrites  are  also  non-magnetic  until  fused.  The  transforma- 
tion point  of  lead  ferrite  is  near  200°.  Cuprous  ferrite,  prepared  by 
fusion  in  nitrogen  at  1250°,  is  crystalline,  and  is  only  slightly 
magnetic.  Precipitated  cupric  ferrite  is  magnetic.  It  becomes  crystal- 
line at  900°  and  may  be  obtained  in  compact  masses  by  compressing  a 
mixture  of  cupric  and  ferric  oxides  and  sintering  at  1000°.  The 
transformation  point  is  at  280°.  Precipitated  cobaltic  ferrite  loses  its 
magnetic  properties  at  280 — 290°. 

A  mixed  lead  and  cupric  ferrite  is  as  strongly  magnetic  as  pure 
cupric  ferrite  if  rapidly  cooled  from  1000°,  but  loses  this  property  if 
slowly  cooled,  or  if  melted  at  1300°.  The  permeability  is  restored  by 
heating  to  900°  and  slowly  cooling. 

Ferric  hydroxide,  prepared  by  oxidising  freshly  precipitated  ferrous 
hydroxide  with  ammonium  persulphate,  is  non-magnetic,  but  if  first 
oxidised  by  air  to  the  Fe304  stage,  the  persulphate  giyes  a  highly 
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magnetic  product,  becoming  changed  into  ordinary  ferric  oxide  at  or 
above  400'\  A  cobaltic  ferrite  prepared  in  the  same  way  is  also 
magnetic. 

The  ferric  hydroxide  obtained  by  the  action  of  air  on  ferrous 
carbonate  is  non-magnetic  if  rapidly  prepared,  but  if  oxidised  slowly, 
so  that  ferroso-ferric  oxide  is  first  formed,  the  final  product  is 
magnetic. 

The  magnetic  ferrites  all  contain  ¥e.,0^  as  an  acid-forming  oxide, 
and  it  is  probable  that  the  magnetic  ferric  oxides  dencribed  also  retain 
the  same  constitution:  2(FeO)+ +2(Fej03)- +  0  =  (Fe203)+,2(Fe.,Og)-, 
this  molecular  arrangement,  however,  being  unstable,  and  lost  on 
heating,  C.  H.  D. 

Uranyl  Chloride.  William  Obciisnkr  de  Coninck  (Compt.  reiut., 
1909,  148,  1769— 1770).— A  solution  of  barium  chloride  is  added 
drop  by  drop  to  a  freshly  prepared  and  concentrated  solution  of 
uranyl  sulphate  until  all  the  sulphuric  acid  is  precipitated.  Evapora- 
tion of  the  filtrate  on  the  water-bath  gives  a  yellow,  deliquescent  mass, 
consisting  of  uranyl  chloride,  UOjClj  ;  hydrated  crystals, 

can  also  be  obtained. 

Reduction  of  the  chloride  by  hydrogen,  under  the  influence  of  heat, 
gives  the  black  modification  of  uranous  oxide.  If  the  chloride  is 
fused  with  a  large  excess  of  potassium  hydroxide  in  an  open  tube,  the 
red  peruranate,  KoUOr,,  is  produced  ;  this  gradually  loses  oxygen  with 
the  formation  of  the  yellow  uranate,  KjUO^. 

The  addition  of  excess  of  concentrated  ammonium  hydroxide  to  a 
solution  of  uranyl  chloride  containing  a  small  quantity  of  barium 
chloride  at  once  gives  a  deep  yellow  precipitate  of  barium  uranate, 
BaUO^.  T.  S.  P. 

Peruranic  Acid.  William  Oechsner  de  Coninck  (BtilL  Acad, 
roy.  Belg.,  1909,  692). — A  12-volume  solution  of  hydrogen  peroxide 
was  added  in  small  portions  at  a  time  to  a  dilute  solution  of  a  mixture 
of  uranous  and  uranic  sulphates.  A  bright  yellow  precipitate  was 
formed ;  after  remaining  in  contact  with  the  solution  for  forty-eight 
hours  in  the  dark,  it  was  washed  until  neutral,  and  then  dried  over 
sulphuric  acid.  Analysis  showed  it  to  be  a  peruranic  acid  of  the 
formula  V0^,1B..p.  T.  S.  P. 

Orthopervanadates.  Petr.  G.  Melikopf  and  E.  Jelhchaninofp 
{Ber.,  1909,  42,  2291— 2294).— In  former  investigations  of  peracids 
(Melikoff  and  Pissarjewsky,  Abstr.,  1899,  ii,  491),  ortho-salts  of  per- 
vanadic  and  percolumbic  acids  were  not  obtained,  being  unstable  under 
the  conditions  of  experiment.  The  vanadium  salts  may  be  obtained  by 
using  concentrated  (30%)  hydrogen  peroxide. 

Ammonium  orthopervanadate,  (N  11^)3 VOg,2iH20,  is  prepared  by 
dissolving  ammonium  vanadate  in  ammonia,  cooling  to  0°,  adding 
hydrogen  peroxide,  and  precipitating  with  alcohol.  The  product,  after 
washing  with  ether  and  drying,  is  pale  blue. 
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With  a  large  excess  of  hydrogen  peroxide,  an  indigo-blue  salt 
containing  more  oxygen,  probably  V02(OH)(0*ONH4)2,  is  obtained. 

Potassium  orthopervanadate,  K.^V0Q,2^^1ic)0,  prepared  as  above, 
forms  a  blue  oil,  but  after  dissolving  in  a  little  potassium  hydroxide 
and  again  precipitating  with  alcohol,  forms  a  blue,  flocculent  precipitate. 
Excess  of  hydrogen  peroxide  gives  an  acid  salt. 

Only  salts  with  two  active  oxygen  atoms  at  most  could  thus  be 
obtained,  whilst  the  pertantalates  readily  form  salts  with  four  active 
atoms.  C.  H.  D. 

Influence  of  Temperature  on  the  Hydrolysis  of  Bismuth 
Halides,  Walter  Herz  and  Alfred  Bulla  {Zeitsch.  anorg.  C/tem., 
1909,  63,  59 — 62), — The  authors  claim  priority  against  Dubrisay 
(this  vol.,  ii,  40G),  whose  figures  for  the  hydrolysis  of  bismuth  chloride 
agree  in  the  main  with  theirs  (this  vol.,  ii,  320).  Experiments  have 
now  been  carried  out  at  50°.  As  at  25°,  the  only  solid  phases  formed 
are  BiOCl  and  BiOBr. 

The  hydrolysis  of  bismuth  chloride  is  lessened  by  rise  of  tempera- 
ture. The  ratio  [BiCl3]/[HCl]2  increases  somewhat  at  high  concen- 
trations. The  hydrolysis  of  bismuth  bromide  is  almost  independent 
of  the  temperature.  The  decomposition  of  bismuth  iodide  by  water  at 
50°  is  so  slow  that  measurements  of  the  hydrolysis  could  not  be  made. 

C.  H.  D. 

Preparation  of  Colloidal  Gold  by  means  of  Solutions  of 
Humus.  Paul  Ehrenberg  and  Hans  Pick  (Zeitsch.  Chem.  Iiid. 
Kolloide,  1909,  5,  30— 31).— In  1830,  Schiibler  found  that  the 
addition  of  gold  chloride  to  a  solution  of  humic  acid  gave  rise  to 
a  purple-red  solution.  The  authors  find  that  this  is  due  to  colloidal 
gold,  solutions  and  suspensions  of  different  colours  being  obtained 
under  different  conditions.  In  sunlight  the  action  is  considerably 
accelerated,  but  this  is  due  to  the  rise  of  temperature,  and  not  to  any 
special  actinic  effect.  H.  M.  D, 

Rhodium.  Alexander  Gutbier  and  L.  von  Muller  {Ber.,  1909, 
42,  2205—2207.  Compare  this  vol.,  ii,  523).— Rhodinm  may  be 
separated  readily  from  the  halogens  in  such  compounds  as  chloro- 
pentamminerhodium  chloride  by  heating  a  hot  dilute  aqueous  solution 
of  the  compound  with  a  slight  excess  of  10%  hydrazine  hydrate 
solution.  A  rhodium  mirror  is  produced,  and  this,  on  subsequent 
boiling,  becomes  detached  as  small,  glistening  flakes,  which  can 
be  filtered  easily.  The  halogen  can  be  estimated  in  the  filtrate  in  the 
usual  manner.  J.  J.  S. 


Mineralogical    Chemistry. 


Gas  from  Volcanic  Fumerolles,  Armand  Gautier  {Compt. 
rend.,  1909,  148,  1708 — 1715). — As  a  result  of  his  researches  on  the 
gases  extracted  from  various  rocks  and  on  the  origin  of  these  gases 
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(Abstr.,  1901,  ii,  171,  322,  399;  1903,  ii,  222),  the  author  has 
forinulated  a  new  theory  of  volcanic  phenomena  (Abstr.,  1 906,  ii,  538, 
548).  Ho  has  now  analysed  gases  collected  from  the  fumaroles  of 
Vesuvius  at  different  times,  with  the  following  results. 

I.  Gas  collected  from  a  fumarule  not  far  from  the  summit  of  the 
cone,  three  months  after  the  eruption  in  April,  1906. 

II.  Gas  collected  from  fumaroles  in  October,  1907,  eighteen  months 
after  the  eruption : 

HCl.        COj.  CO  H.  0.      N  (argon  etc.).    1I„0. 

I.     0-78        1103         nil.         1-24         372  1549  67-74 

II.     Nil.  "  sQ        015        0-54         4-59  21-23  72-69 

The  followiuj;  gases  were  not  present  :  carbon  monoxide,  hydro- 
carbons, oxides  of  nitrogen,  sulphur  dioxide,  hydroi?en  sulphide, 
hydrogen  fluoride,  fluorides  of  silicon  and  boron.  There  was  no 
deposit  of  sulphur.  A  trace  of  formic  acid  was  noticed.  Carbon 
oxysulphide  was  very  carefully  .searched  for,  but  never  found. 

Other  samples  of  gas  collected  at  the  same  date  gave  similar 
results. 

The  gases,  II,  issuing  from  the  fumaroles  rapidly  attack  steel  or 
copper,  although  they  do  not  contain  hydracids.  They  have  an  oilour 
recalling  that  of  bromine  or  chlorine.  T.  S.  P. 

The  Optical  Rotatory  Power  of  Mineral  Oils,  Etc.  Franz 
Hknlk  (/)'er.,  1909,  42,  2453— 2454).— rolomical  in  regard  to  the 
paper  by  Kakusin  (this  vol.,  ii,  586).  P.  H. 

Metallic  Sodium  as  the  Supposed  Cause  of  the  Natural 
Blue  Colour  of  Rock-salt.  Gioruio  Si'ezia  {Centr.  Min.,  1909, 
398 — 404.  Compare  Abstr.,  1908,  ii,  396). — Since  a  blue  colour  may 
be  produced  artificially  in  rock-salt  by  heating  it  in  sodium  vapour,  it 
has  been  suggested  by  H.  Siedentopf  (Abstr.,  1906,  ii,  443)  that  the 
blue  colour  is  due  to  the  presence  of  metallic  sodium  in  a  colloidal 
state,  in  the  same  way  that  the  colour  of  red  glass  is  due  to  the 
presence  of  colloidal  gold.  Several  comparative  experiments  made  by 
the  author  on  naturally-  and  artificially-coloiu-ed  blue  rock-salt  and  on 
colourless  rock-salt  do  not,  however,  support  this  view.  When  the 
blue  salt  is  dissolved  in  water  the  colour  disappears,  and  the  solution, 
although  slightly  alkaline,  is  no  more  so  than  a  solution  of  colourless 
rock-salt.  The  natural  blue  colour  is  destroyed  at  a  temperature 
of  275°,  whilst  the  artificially-produced  colour  is  still  retained  at  400°. 

L.  J.  S. 

Formation  of  Delvauxite.  Emil  Dittler  (Zeitsch.  Chem.  Ind. 
KoUoide,  1909,  5,  35). — The  author  describes  a  light  brown,  sponge- 
like mineral  found  in  the  iron  ore  deposits  of  Grillenberg,  near 
Payerbach,  which  represents  one  of  the  stages  in  the  formation  of 
the  mineral  gel  delvauxite.  Analysis  gave  34-23%  Fe.Pg,  17-38%  P0O5, 
and  about  50%  HgO,  as  well  as  small  quantities  of  sulphate  and 
traces  of  arsenic  ;  the  mineral  may  be  regarded  as  a  precursor  of 
delvauxite.     It  has  the  typical  characters  of  a  gel.     After  dehydrating 
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by  exposure  to  90%  sulphuric  acid,  it  takes  up  water,  alcohol,  and 
very  dilute  sulphuric  acid  with  great  avidity,  and  this  absorption  is 
accompanied  by  a  considerable  increase  in  volume.  It  decolorises 
ammoniacal  phenolphthalein  solution  almost  immediately,  and 
absorbs  readily  basic  dyes.  On  heating  the  mineral  for  a  con- 
siderable period,  it  loses  its  colloidal  properties.  H.  M.  D. 

Results  of  the  Geological  and  Mineralogical  Exploration 
of  Eguei.  G.  Gakde  {Compt.  rend.,  1909,  148,  1616—1619).— 
Eguei  is  situated  about  300  kilometres  north-east  of  lake  Tchad,  in 
the  desert.  Four  different  minerals,  namely,  trona,  thenardite, 
gypsum,  and  a  phosphate  of  iron,  have  been  found  by  the  author  in 
the  clay.  The  phosphate  of  iron  is  either  light  or  dark  brown  in 
colour ;  it  is  mono-refringent,  but  contains  some  parts  which  are  bire- 
fringent.     Analysis  gave  the  following  results : 

PjOg.       FeaO^.       k\0^.      CaO.        HjO.      Residue. 

33-30         44-20         1-50        2-28        20-47         0-75  =   99-50 

corresponding  with  the  formula 

5(FeAl)2(PO,)2,Ca3(PO,)2,4Fe(OH)„21H20. 
This  does  not  correspond  exactly  with  any  known  mineral.     The 
new   mineral   has   probably    been   formed    from    vivianite. 

T.  S.  P. 

Plumboniobite.  Otto  Hauser  "and  L.  Fjnckh  (^en,  1909,  42, 
2270 — 2274). — A  new  mineral  related  to  samarskite,  but  containing 
lead,  occurs  in  mica  mines  at  Morogoro  in  the  Uluguru  Mountains, 
German  East  Africa,  together  with  pitchblende.  Plumboniobite  forms 
dark  brown  or  black,  imperfectly  crystalline  masses,  brown  in  thin 
sections,  D^^  4-801 — 4-813,  H  5 — 5-5,  fracture  conchoidal.  The 
analyses  (II)  and  (III)  refer  to  light-coloured  material,  (I)  to  darker. 

CbA-  TajOj.  TiOj.  UOj.  SnOg.  ThOo.  ZrOg.  YA-  AlA-  PbO.  CuO.  FeO.  MnO. 
I.  46-15    1-18     1-20  13-72  0-15    0-06    trace   14-26   0*28    7*62  trace   5-70  0-11 

II.         47^00         1-42  13-74  0-14    0-08      —      14-51    0-23    7-08  0-25    6-33  0-32 
III.  46-03    1-20     0-90  13-60    _        —       —      14-12   017    7-55  1-21    5-15  0-28 

CaO.         H2O.       N2,He.       COj.  Total. 

I.      3-05  6-38  0-22  0-19  100-27 


II.      3-11  6-61  100-72 

III.      284  6-23  99-89 

The  yttrium  earths  contain  ytterbium  and  gadolinium ;  the  cerium 
earths  are  absent.  Helium  is  only  present  in  very  small  quantity. 
The  mineral  is  a  pyrocolumbate.  C.  H.  D. 

A-lamosite,  a  New  Lead  Silicate  from  Mexico.  Charles 
Palache  and  H.  E.  Merwin  {Amer.  J.  ^ci.,  1909,  [iv],  27,  399—401). 
— The  mineral  was  found  at  Alamos,  Sonora,  Mexico,  in  association 
with  quartz,  cerussite,  leadhillite,  and  wulfenite.  It  forms  radiated 
fibrous  aggregates  with  more  or  less  pronounced  spheroidal  form,  a 
snow-white  colour,  and  adamantine  lustre  ;  isolated  fibres  are  colour- 
less and    transparent.     The    crystals   are   monoclinic,  with    a:b:c  = 
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1-375  : 1 :  0924 ;  /3  =  84°10' ;  they  are  elongated  in  the  direction  of  the 
axis  of  symmetry,  and  have  a  perfect  cleavage  parallel  to  the  plane  of 
symmetry.  The  mineral  is  decomposed  by  strong  nitric  acid  with 
gelatinisation.      Analyses   gave    results   agreeing   with   the   formula 

PbSiOg. 

Rosi(hie         Insol. 
SiOj.  PbO.         CiiO.         FeO.      from  I'bO.    (quartz).     Total,       Sp.  gr. 

21-11         78-13        traco        0-09  0-53  0-08        99-91         6-488 

The  mineral  is  thus  analogous  to  wollastonite  (CaSiOj),  although, 
owing  to  the  appreciable  difference  in  the  length  of  the  a-axis  and  in 
the  different  cleavage,  it  is  perhaps  not  isomorphous  with  this. 

L.  J.  S. 

The  Identity  of  Poonahlite  with  Mesolite.  Herbert  Lister 
Bowman  (J/m.  Mag.,  1909,  15,  216— 223),— The  acicular  zeolite 
poonalilite  (of  H.  J.  Brooke,  18."U),  found  associated  with  apophyllite 
and  stilbite  near  Poonah,  has  usually  been  classed  with  scolecite.  The 
following  analysis,  as  well  as  the  geometrical  and  optical  characters, 
show,  however,  that  it  is  identical  with  mesolite,  with  the  formula  : 
(Na3AlaSi30jo,2H,0),2(CaAl.^Si30j^„3HjO), 

SiOj,        AI2O3,       CaO.      Na.p,       K.fl.        H,0.         Total,         Sp.  gr. 
4G-71         26-45        935        5-33        Oil         12-58         100-51     2-264-2-272 

The  transparent,  acicular  crystals  have  a  prism  angle  of  88°30'49'', 
and  a  perfect  prismatic  cleavage.  Their  optical  characters  indicate 
anorthic  symmetry.  The  double  refraction  is  very  low  (0-0004),  and 
the  optic  axes,  with  very  strong  axial  dispersion,  are  nearly  perpen- 
dicular to  the  prism  faces ;  the  needles  therefore  show  very  character- 
istic blue  and  yellow  colours  when  examined  between  crossed  nicols. 

L,  J.  S. 

Identity  of  Quarinite  and  Hiortdahlite,  Ferruccio  Zambonini 
[with  analysis  by  Geohge  T.  Pkiok]  {Min.  Mag.,  1909,  15,  247—259).— 
The  rare  Vesuvian  mineral,  guarinite,  found  as  small,  yellow  crystals 
in  the  sanidine  bombs  of  Monte  Somma,  was  described  by  Guiscardi  in 
1857  as  a  calcium  titano-silicate  with  orthorhombic  symmetry.  A 
later  analysis  by  Rebuffat  (Abstr.,  1896,  ii,  309)  gave  it  as  a  complex 
silicate  of  calcium,  aluminium,  and  sodium,  A.  new  examination  of 
the  crystals  proves  them  to  be  anorthic,  with  interfacial  angles  and 
optical  characters  identical  with  those  of  hiortdahlite,  A  micro-chemical 
test  showed  presence  of  zirconium,  and  this  suggested  that  the 
ammonia  precipitate,  believed  by  Guiscardi  and  Rebuffat  to  be  titanium 
or  aluminium,  was  really  zirconium.  The  following  new  analysis 
(made  on  0-3341  and  0-0612  gram  of  material)  completely  proves  the 
identity  of  guarinite  with  hiortdahlite,  the  only  important  difference 
being  in  the  amount  of  fluorine  (5*83%  in  hiortdahlite) : 

Total 

SiOo.    ZrOj.  CbaOs.  Ta.,05.  FeO.  MnO,  CaO.    MgO.  K.,0.  Na^O,   F.     for  F.  Sp.  gr. 
30-53  19-70    1-68      0*21    1-91    1-56    35-80    0-57    0-43    613    1-28   99-26     3-25 

The  corresponding  formula  is  3CaSi03,[Ca(F,OH)]N'aZi03. 

L.  J.  S. 
VOL.  XCVI,  ii.  45 


SiOg.  TiOa-  AUO^.  FegOj 

I. 

52-42   —  31-25*  — ' 

n. 

55-18   —  29 -021  — 

III. 

47-75  1-74  18-71  6-08 
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Labradorite-norite  with  Porphyritic  Labradorite  Crystals. 
JoHAN  H.  L.  YoGT  {Quart  Journ.  Geol.  Soc,  1909,  65,  81—102). — 
A  labradorite-norite  from  Napp  Farm  on  Flakstado,  one  of  the 
Lofoten  and  Vesteraal  Islands  off  the  northern  coast  of  Norway, 
consists  of  large  porphyrifcic  crystals  of  labradorite  reaching  18  cm.  in 
length,  set  in  a  ground-mass  of  plagioclase  (61-88%),  titanomagnetite 
(9%),  hypersthene  (13%),  diallage  (13%),  biotite  (3%),  apatite  (0'12%), 
and  spinel  (0'01%).  The  labradorite  phenocrysts  form  nearly  23%  of 
the  mass  of  the  rock,  and  have  the  composition  given  under  I ;  the 
optical  extinction  angles  indicate  that  the  outer  zones  are  slightly 
more  acid  than  the  central  portions.  Analysis  II  is  of  the  still  more 
acid  plagioclase  of  the  ground-mass ;  and  III  is  of  the  -whole  of  the 
ground-mass. 

FeO.  MgO.   CaO.  NagO.  KjO-  P'A-  Total.  Sp.  gr. 

—  —    11-98  3-4"4  0-97      —    100-06   2-708 

—  —    10-02  4-88  1-00      —     100-10   2-685 
7-11  5-32    9-47  2-70  1-20    0-05  100-13     — 

*  lucluding  a  little  FejOg  and  TiOa-  f  Including  a  very  little  FcaOj. 

The  order  of  crystallisation  was:  (I)  plagioclase  phenocrysts;  (2) 
plagioclase  -and  magnetite  ;  (3)  plagioclase,  magnetite,  and  pyroxenes. 
Graphic  representations  are  given  to  illustrate  the  crystallisation  of  a 
ternary  system  of  plagioclase,  magnetite,  and  pyroxene  with  binary 
and  ternary  eutectics.  L.  J.  S. 

Sodalite-trachyte  from  Pico  de  Teyde,  Teneriflfe.  Heinbich 
PREISWERK  {Centr.  Min.,  1909,  393—396). — The  rock  consists  of  laths 
of  anorthoclase  in  a  ground-mass  of  sanidine,  sodalite,  and  glass,  with 
some  diopside,  magnetite,  biotite,  and  apatite.  Analysis  I,  by  Naima 
Sahlbom.  Analyses  are  also  given  of  :  II,  phonolite  containing  nosean 
and  aegirite ;  III  and  IV,  basalt  from  Teneriffe.  The  basalts 
contain  a  low  percentage  of  silica  with  high  titanium  dioxide  and 
alkalis.  ^ 

H2O 
SiOa-  TiOg.  AljiOg.  FeA-  ^eO.  MnO.  CaO.  MgO.  KjO.  NagO.  H2O.  (110°).  Total. 
I*.  59-46   0-45  19-49    1-45    2*30   024   1-66   1-05   4-34   9-34   0*26   021    100-63 
II.    54-24    0-51  20-84    2  26    2-09    0-15    2-99    1-21    3-84    9-22    1-89    1-24    100-48 

III,  42-77    3-08  15-80    3-34  10  85   0-18   9-77   9-04    1-65   3-49   0-27   0-35    100-59 

IV.  41-49   3-50  16-27    308    8-57   04511-70   8-97   1'24   326   0*31    0-15      99-48 

*  Also  CI  0-38, 

L.  J.  S. 

Crystalline  Schists  of  the  Urals.  Louis  Duparc  {Compt. 
rend.,  1909,  148,  1683— 1685).— The  crystalline  schists  of  the 
northern  Urals  are  found  immediately  beneath  argillaceous  schists  of 
the  Lower  Devonian  period,  and  above  a  mixture  of  true  quartzites  and 
conglomerates  of  unknown  age.  The  crystalline  schists  are  divisible 
into  two  distinct  types,  the  one  acidic,  representing  metamorphosed 
Fediments  from  the  quartzite,  and  the  other,  which  is  rarer,  basic, 
produced  by  erosion  and  metamorphosis  of  the  intrusive  green  stones 
which  are  frequently  encountered.  In  accord  with  mineralogical  and 
chemical  character,  the  first  type  may  be  subdivided  into  (a)  quartzite, 
[h)  sericite  quartzite,  aud  (c)  sericite   gneiss   with  albite,  whilst  the 
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basic  type  is  subdivided  into  (a)  albito-epidote  amphibolite,  (b)  albito- 
chlorite  schist,  and  (c)  albito-epidote  glaucophanite.  Complete 
analyses  are  given  of  a  typical  specimen  of  each  of  these  six  classes  of 
schist.  R.  J.  C. 


Physiological    Chemistry. 


Effect  of  Forced  Breathing  and  Oxygen  on  the  Distress 
Caused  by  Muscular  Work.  (>.  Goudon  Douglas  and  John  S. 
Haldanr  {Proc.  physiol.  Soc,  1909,  i — iv ;  J.  Physiol,  2Q). — Forced 
breathing  performed  before  violent  muscular  exorcise  lessens  the 
subsequtiut  distress,  and  lowers  the  respiratory  quotient.  This  is 
because  the  carbon  dioxide  is  washed  out  of  the  body,  so  that 
muscular  work  does  not  cause  such  an  excess  of  that  gas  in  th&  blood 
as  would  otherwise  occur. 

The  previous  breathing  of  oxygen,  unless  forced,  has  no  appreciable 
effect,  because  normal  breathing  of  oxygen  has  no  effect  on  respiration, 
and  there  is  no  storage  of  oxygen  so  breathed  in  the  body. 

W.  D.  H. 

Influence  of  Age  and  Size  on  the  Gaseous  Metabolism  of 
Children.  Artuk  Schlossmann  and  Hans  Murcuhauser  {Biochem. 
Zeitsch.y  190'J,  18,  499 — 509). — A  discussion  on  the  relationship 
between  gaseous  metabolism  and  the  body  surface.  The  elimination 
of  carbon  dioxide  and  absorption  of  oxygen  were  at  three  different 
periods  proportional  to  the  area  of  the  surface,  independently  of  the 
age  of  the  child.  W.  D.  H. 

Method  for  Measuring  the  Loss  of  "Water  by  the 
Organism  Through  the  Lungs  and  Skin.  Variation  of  this 
Loss  with  Altitude.  H.  Guillemard  and  Robeut  Moog  {Compt. 
rend.,  1909,  148,  1624—1627). — The  loss  of  water  through  the  lungs 
and  skin  is  measured  indirectly  by  finding  the  total  loss  in  weight  of 
the  body  during  a  definite  period,  and  by  determining  the  composition 
of  the  gases  expired  during  this  interval.  The  ratio  between  total 
weight  of  water  eliminated  and  total  loss  in  weight  is  about  0*88 
near  the  soa  level,  and  somewhat  less  at  high  altitudes.       W.  O.  W. 

The  Absorption  of  Nitrous  Oxide   by  the  Blood.     Richard 

SiEBECK  (Ghem.  Zentr.,  1909,  i,  18,  1491). — The  absorption  coefficient 
of  water  for  nitrous  oxide  is  smaller  than  that  of  blood.  The  in- 
creased absorption  is  not  due  to  the  plasma,  the  coefficient  of  which  is 
97'5%  of  that  of  water.  On  the  other  hand,  a  solution  of  red 
corpuscles  has  markedly  greater  coefficient  than  water,  and  the 
absorption  in  this  solution  obeys  Henry's  law,  and  is  independent  of 
the  absorption  of  carbon  dioxide  and  oxygen.  iS,  b).  S. 

45—2 
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The  Electrochemical  Measurement  of  Alkalinity  in  Blood 
and  Serum.  Leonor  Michaelis  and  Peter  Rona  (Biochem.  Zeitsch., 
1909,  18,  317— 339).— The  difference  of  potential  produced  by 
platinum  hydrogen  electrodes  immersed  in  the  blood  or  serum  and  in 
acid  or  alkaline  solutions  of  known  hydrogen  or  hydroxyl  concentra- 
tion was  measured,  and  the  alkalinity  of  the  blood  thereby  deter- 
mined. Special  forms  of  electrodes,  suitable  for  small  quantities  of 
fluid,  are  described,  by  means  of  which  equilibrium  in  the  system  is 
attained  in  a  few  minutes.  The  hydrogen-ion  concentration  in  blood- 
serum  was  found  to  vary  between  0*036  and  0'20  x  10~^,  the  value 
depending  chiefly  on  the  amount  of  carbon  dioxide  present.  By 
passing  this  gas  through  serum,  the  concentration  of  hydrogen  ions 
could  be  increased  to  1*4  x  lO"'',  whilst  by  the  passage  of  air  it  could 
be  diminished  to  0"8  x  10"^.  The  influence  of  temperature  and  of  the 
addition  of  acids  and  alkalis  on  the  hydrogen-ion  concentration  of 
blood  and  serum  was  also  studied.  S.  B.  S. 

The  Sugar  of  the  Blood.  VI.  The  Distribution  of  Sugar  in 
the  Blood  in  Hyperglycaemia.  Leonor  Michaelis  and  Peter 
Rona  (Biochem.  Zeitsch.,  1909,  18,  375 — 379). — In  cases  of  hyper- 
glycaemia, whether  in  diabetes  or  experimentally  produced,  the 
corpuscles  as  well  as  the  plasma  partake  of  the  increase  in  sugar. 

S.  B.  S. 

The  Sugar  of  the  Blood.  VII.  Permeability  of  Blood 
Corpuscles  for  Dextrose.  Peter  Rona  and  Leonor  Michaelis 
{BiocJiem.  Zeitsch.,  1908,  18,  514 — 520). — In  previous  researches  it 
has  been  shown  that  a  considerable  portion  of  the  blood  sugar  is 
carried  by  the  corpuscles.  It  is  now  shown  that,  in  vitro,  the 
corpuscles  do  not  take  up  an  excess  of  sugar  from  solutions  in  which 
they  are  placed.  In  the  circulating  blood,  the  corpuscles  are  permeable 
to  dextrose ;  outside  the  body  they  are  not.  W.  D.  H. 

Coagulation  of  Blood,  Leo  F,  Rettger  {Amer.  J.  Physiol.,  1909, 
24,  426 — 435). — A  discussion  of  current  theories  of  coagulation, 
together  with  experiments  on  solutions  of  fibrinogen  in  relation  to 
solutions  of  thrombin.  It  is  doubted  whether  thrombin  is  an  enzyme  ; 
it  is  not  destroyed  by  boiling,  and  minimal  amounts  will  not  produce 
complete  coagulation  ;  minimal  amounts  produce  correspondingly 
small  clots.  The  existence  of  a  proferment  is  regarded  as  unproved, 
and  the  existence  of  kinases  or  coagulins  as  improbable.  The  coagula- 
tion of  the  blood  is  a  quantitative  reaction,  and  is  probably  a  mutual 
precipitation  of  two  colloids,  fibrinogen  and  thrombin.  Thrombin 
appears  to  be  a  protein,  but  not  a  nucleo-protein.  It  will  readily  be 
understood  that  on  this  view  the  action  of  anti-thrombin,  calcium 
salts,  and  decalcifying  agents  is  interpreted  on  new  lines,  but  on  this 
and  many  other  points  this  very  suggestive  paper  cannot  be 
advantageously  summarised  in  a  short  way.  W.  D.  H. 


The  Coagulation  of  the  Blood.    II.   John  Mellanby  {J.  Physiol. , 
1909,  38,  441—503.     Compare  this  vol.,  ii,  158).— The  venoms  of  th 
Australian  and  Indian  vipers  contain  substances  which  generate  fibrin 


he      ^1 

J 


PHYSIOLOGICAL   CHEMISTRY.  C81 

ferment  from  prothrombin,  and  coagulate  any  fibrinogen  solution  to 
which  they  are  added.  They  may  be  assumed  to  consist  of  kinase  and 
calcium  salts.  liut  as  potassium  oxalate  increases  their  coagulating 
power,  they  probably  consist  of  pure  kinase,  the  necessary  calcium 
being  provided  in  adsorbed  form  by  the  fibrinogen.  They  cause 
intravascular  clotting  when  rapidly  injected,  but  if  slowly  injected, 
non-coagulable  blood  is  obtained.  The  blood  and  tissue.s  are  able  to 
deal  with  a  slow  formation  of  fibrin,  and  so  general  clotting  does  not 
ensue.  Such  blood  owes  its  stability  to  absence  of  fibrinogen  ;  as 
fibrinogen  is  regenerated,  the  blood  re-acquires  the  power  to  clot. 
Cubra  venom  owes  its  anti-coagulating  power  to  an  anti-kinase,  not  to 
anti-thrombin.  The  failure  of  peptone  blood  to  clot  is  attributed,  not 
to  anti-thrombin,  but  to  excess  of  alkali  secreted  by  the  liver.  Hirudin 
(leech  extract)  contains  both  anti-thrombin  and  anti-kiuase. 

W.  D.  H. 


Blood  Coagulation  and  Calcium  Ions.  Bertram  J.  Colling- 
woon  {I'roc.  ;;//ysio/.  Soc,  190'J,  Ixxix  ;  J.  Physiol.,  38). — The  addition 
to  freshly  drawn  blood  of  an  equal  volume  of  2%  solution  of  disodium 
hydrogen  phosphate  delays,  but  does  not  prevent,  clotting.  The  salt, 
therefore,  does  not  precipitate  that  portion  of  the  calcium  in  the  blood 
which  is  essential  to  coagulation.  If,  however,  an  alkaline  solution  of 
calcium  chloride  is  prepared  approximating  to  the  calcium  content  and 
alkalinity  of  the  blood,  and  an  equal  bulk  of  2%  disodium  hydrogen 
phosphate  added  to  it,  all  the  calcium  is  precipitated.  If  the  calcium 
in  the  blood  was  in  simple  solution,  a  similar  precipitation  should  be 
expected  there,  but  :that,  as  just  stated,  is  not  the  case.  The  conclu- 
sions drawn  are  that  the  blood  carries  calcium  in  some  other  way 
than  in  a  state  of  simple  solution,  and  that  calcium  ions  are  not 
essential  to*felotting.  W.  D.  H. 

The  Influence  of  Cholesterol  on  Haemolysis  by  Soaps.  Wil- 
iiELM  Meyekstein  {Arck.  exp.  Path.  Pharm.,  1909,  60,  385—389).— 
Cholesterol  inhibits  the  rate  of  hiemolytic  action  of  sodium  oleate  in 
simple  mixtures;  total  inhibition  is  readily  produced  when  the  cholesterol 
and  oleate  solution  are  first  heated  together.  The  protecting  action  of 
cholesterol  appears  to  be  due  to  the  fact  that  it  is  in  solution ;  it  does 
not  act  then  directly  on  the  blood -corpuscles,  but  links  on  to  the  soap 
and  inhibits  the  hajmolytic  action  of  the  latter.  Similar  results  were 
obtained  with  other  substances,  such  as  kephalin,  cerebroside,  and  even 
other  soaps,  as  with  cholesterol.  S.  B.  S. 

Cobra  Poison  and  Haemolysis.  II.  Ivar  Bang  (Bioc/iem. 
Zeitsch,  1909,  18,  441—498.  Compare  Abstr.,  1908,  ii,  721).— Cobra 
venom  dissolves  red  corpuscles  in  a  solution  of  sucrose  without  the 
addition  of  an  activator.  This  is  hindered  by  salts,  and  this  inhibi- 
tion is  an  action  of  the  cation,  directed  not  against  the  corpuscles, 
but  against  the  poison.  The  inactivation  by  sodium  chloride  is 
reversible  when  the  corpuscles  are  replaced  in  their  own  serum.     All 
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salts  of  strong  acids  and  of  acetic  acid  produce  inactivation,  whilst 
the  salts  of  weak  acids  (carbonates,  chromates,  phosphates)  do  not. 
The  reactivation  by  serum  is  attributed  mainly  to  sodium  carbonate. 
The  poison  itself  is  probably  an  acid,  and  the  basic  components  of 
the  corpuscles  are  believed  to  be  the  points  to  which  the  poison  attaches 
itself;  they  act  ns  the  receptor.  The  blood  is  inactivated  by  remain- 
ing in  sucrose  solution,  and  the  part  played  by  the  lipoid  cell  membrane 
in  the  passage  of  intracellular  and  extracellular  saline  materials  is 
discussed.  W.  D.  H. 

The  Biochemistry  of  Phasin,  Otto  Wienhaus  (Biochem.  Zeitsch., 
1908,  18,  228 — 260). — The  seeds  of  various  Papilionaceae  yield  pxtracts 
which  agglutinate  blood-corpuscles  without  exerting  any  other  definite 
toxic  action.  The  extracts  from  various  plants  have  been  examined, 
and  especially  those  from  white  beans  (P.  vulgaris).  The  saline  extract 
was  precipitated  with  alcohol,  and  the  precipitate  contained  the  active 
substance.  This  was  redissolved  in  water  and  reprecipitated  with 
alcohol,  and  the  precipitate  was  dried.  The  majority  of  experiments 
were  carried  out  with  an  extract  of  this  powder  (phasin).  It  is  but 
slightly  toxic,  although  large  doses  on  intravenous  injection  will  kill 
small  animals  ;  cats  and  pigeons  can  tolerate  doses  of  1000  or  620  mg. 
No  agglutination  of  blood  takes  place  in  vivo.  The  agglutin  acts  in 
very  dilute  solutions  on  blood-corpuscles  of  various  species ;  also  on 
the  stroma  and  on  formalised  blood,  and  on  suspensions  of  cells  from 
different  organs.  The  agglutin  is  not  destroyed  by  prolonged  heat- 
ing; it  retains  its  effect  after  heating  for  four  days  at  110 — 113°,  It 
also  resists  digestion  with  proteolytic  enzymes.  The  agglutin  can  be 
regenerated  from  its  combination  with  stroma  by  means  of  dilute 
acids.  S.  B.  S. 

The  Oatalase  from  Blood.  C.  Gessard  {Comjit.  rend.,  1909,  148, 
1467—1468.  Compare  Cotton,  Abstr.,  1901,  ii,  295).— -A  repetition 
of  experiments  already  described.  The  author  confirms  the  observa- 
tions of  Ville  and  Moitessier  (Abstr.,  1903,  ii,  120)  and  of  Senter 
(Abstr.,  1903,  ii,  661)  relating  to  the  existence  of  ha^mase.  Fibrin 
can  be  completely  freed  from  this  enzyme  by  centrifugalisation. 

W.  O.  W. 

Action  of  Digestive  Enzymes  on  Each  Other.  William  Bain 
{Proc.  Roy.  Soc.  Med.,  1909,  2,  Therap.  Pftarmac.  Section,  165—172). 
— After  two  hours'  dige^tion  in  pep&in-hydrochloric  acid  at  36°,  the 
tryptic  action  of  medicinal  doses  of  various  pancreatic  digestive 
preparations  is  entirely  destroyed  ;  during  one  and  a-half  hours'  diges- 
tion, the  tryptic  action  is  not  completely  destroyed.  This  suggests 
that  doses  of  such  preparations  should  be  given  after  food  at  a  time 
when  the  contents  of  the  stomach  are  rapidly  entering  the  intestine. 
The  amylolytic  action  of  pancreatic  preparations  is  similarly  destroyed 
in  an  hour,  but  the  lipolytic  enzyme  retains  about  half  its  normal 
activity  under  the  same  treatment,  Trypsin  destroys  the  activity  of 
pepsin  and  papain.  W,  D.  H. 
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The  Influence  of  Drugs  on  Gastric  Secretion.  Part  IV, 
Inorganic  and  Organic  Arsenic  Compounds.  Joiiann  Feiol  and 
Adolf  Kollett  {liiochem.  Zeitsoh.,  1909,  10,  156— 180).— Tlje 
technique  was  the  same  as  that  previously  described  for  the  investiga- 
tion of  iodine  compounds  (Abstr.,  1908,  ii,  311),  Inorganic  arsenioug 
and  arsenic  salts  and  organic  arsenic  compound?,  such  as  cacodylio 
acid  and  atoxyl,  given  by  the  mouth  in  very  dilute  solution,  cause  the 
secretion  of  one  to  throe  times  the  quantity  of  gastric  juico  produced 
by  the  same  amount  of  pure  water,  G.  B. 

Relations  of  Secretin  and  Bntero  kinase  to  Pancreatic 
Enzymes.  John  Mellanuy  and  V.  J.  Woolley  {Proc.  phjaiol,  Soc., 
1D09,  xi — xii;  /.  Vhysiol.,  39). — Conversion  of  the  rennet  zymogen  in 
pancreatic  juico  into  renmt  is  rapidly  accomplished  by  entero-kinase, 
and  less  rapidly  by  the  addition  of  water.  The  conclusion  is  thereforo 
drawn  that  the  action  of  entero-kinase  is  hydrolytic.  Antiseptic 
autolysis  of  the  pancreas  yields  an  extract  containing  all  its  enzymes  ; 
this  is  considered  to  bo  an  indication  that  secretin  does  not  combine 
with  the  zymogens  to  form  active  enzymes.  W.  D.  II. 

Metabolism  during  Typewriting.  Tdornb  M.  Carpenter  and 
Francis  G.  Benedict  (/.  Biol.  Cliem.,  1909,  6,  271— 288).— The 
results  obtained  with  two  men  typing  1500  to  1600  words  per  hour 
show  an  increase  of  metabolism  so  that,  per  hour,  10 — 14  gram.s  of 
carbon  dioxide  are  produced,  and  10 — 13  grams  of  oxygen  are  con- 
sumed, in  excess  of  that  which  occurs  during  rest.  Expressed  in 
calories,  the  increase  is  about  25.  Slow  walking  along  a  level  road 
increases  the  metabolism  by  about  160  calories  (Zuntz).      W.  D.  H. 

The  Influence  of  Protein  and  Carbohydrate  on  Metabolism. 
A.  GiGON  {Ckem.  Zenlr.,  1909,  i,  U93  ;  hom:Skand.  Arch.  Physiol.,  21, 
351 — 367). — The  experiments  were  carried  out  in  a  Sonden-Tigerstedt 
respiration  apparatus.  The  protein  selected  was  casein,  the  carbo- 
hydrate, dextrose.  In  the  inanition  period  the  excretion  of  carbon 
dioxide  per  hour  was  23 "8  grams.  After  the  administration  of  sugar 
this  rose  to  29 "9,  and  of  casein  to  28.  If  both  foods  were  given,  the 
figure  rose  to  34,  the  increase  being  the  sum  of  those  produced  by  the 
two  foods  separately.  The  excretion  of  nitrogen  and  phosphoric  acid 
was  not  affected  by  the  administration  of  sugar.  \V.  D.  H. 

Purine  Metabolism  in  Selachians.  I.  Vittorio  Scaffidi 
(Biochem.  Zeitsch.,  1909,  18,  506 — 513). — The  special  point  investigated 
was  the  uricolytic  power  of  the  liver  of  Scyllium  catulus ;  it  is  very 
considerable,  and  is  more  rapid  than  in  any  other  organ  previously 
investigated.  W.  D.  H. 

Metabolism  in  Cystinuria.  T.  Shirley  Hele  {J.  Physiol.,  1909, 
39,  52 — 72). — In  the  three  cases  examined,  the  cystine  output 
was  0"3  to  0'5  gram  per  diem.  Very  slight  alterations  were  produced 
by  diet,  but  it  was  not  possible  to  vary  the  diet  so  greatly  as  in 
Alsberg  and  Folin's  case.     Cystine  given  by  the  mouth  to  one  patient 
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was  excreted  almost  entirely  as  sulphate.  Cadaverine  was  only  found 
once.  Arginine  given  by  the  mouth  to  one  patient  was  not  excreted 
as  putrescine.  Diamino-acids  were  not  found  in  the  urine  (one  case) ; 
leucine  and  tyrosine  were  also  absent,  and  glycine  was  not  present  in 
excess  in  the  urine.  W.  D.  H. 

Oxidation  in  the  Egg.  II.  Otto  Warburg  {Zeltsch.  physiol. 
Chem.,  1909,  60,  443—452.  Compare  Abstr.,  1908,  ii,  963).— Further 
observations  are  recorded  on  the  respiratory  changes  in  the  echinoderra 
egg,  fertilised  and  unfertilised,  and  the  increase  in  oxidation  which 
occurs  in  hypertonic  solutions.  These  results  are  discussed  in  relation 
to  J.  Loeb's  hypothesis  that  the  increase  of  oxidation  which  occurs  in 
hypertonic  sea-water  is  a  factor  in  the  production  of  artificial 
parthenogenesis.  W.  D,  H. 

Does  Caviare  Contain  Purine  Bases?  Kurt  Linnert  {Biochem. 
Zeitsch.,  1909,  18,  209 — 210). — No  purine  bases  were  found  when 
attempts  to  isolate  them  were  made  by  the  method  of  Burian  and 
Walker  Hall.  S.  B.  S. 

The  New  Formation  of  Amino-acids  in  the  Animal 
Organism.  Emil  Abderhalden  and  Casimir  Funk  [Zeitsch.  physiol. 
Chem.,  1909,  60,  418—425). — It  is  well  known  that  glycine  originates 
in  the  body,  for  the  administration  of  benzoic  acid  leads  to  a  greater 
excretion  of  hippuric  acid  than  can  be  derived  from  the  glycine  pre- 
formed in  the  tissues ;  further,  dogs  fed  on  casein,  which  is  free  from 
this  amino-acid,  show  no  differences  from  dogs  fed  on  proteins  which 
contain  it.  On  the  other  hand,  the  removal  of  tryptophan  from  the 
food,  or  the  administration  of  proteins  in  which  it  is  absent,  has  a 
serious  effect.  Henriques  has  shown  that  gliadin  keeps  rata  in 
equilibrium,  and  so  draws  the  conclusion  that  lysine  originates 
in  the  body.  The  rat,  however,  is  not  a  suitable  experimental  animal 
for  this  purpose;  but  it  is  shown  that  dogs  thrive  well  on  gliadin. 
The  gliadin,  however,  contained  0*35%  of  lysine.  If  Henriques' 
gliadin  also  contained  lysine,  his  conclusion  needs  revision. 

W.  D.  H. 

Mode  of  Oxidation  in  the  Animal  Organism  of  Phenyl 
Derivatives  of  Fatty  Acids.  IV.  Fate  of  Phenylpropionic 
Acid  and  its  Derivatives.  V.  Fate  of  Phenylvaleric  Acid 
and  its  Derivatives.  VI.  Fats  of  Phenylalanine,  Phenyl- 
/?-alanine,  Phenylserine,  Phenylglyceric  Acids,  and  Phenyl- 
acetaldehyde.  Henry  D.  Dakin  {J.  Biol.  Chem.,  1909,  6,  203—220, 
221 — 234,  235 — 244). — IV.  The  results  confirm  those  previously 
advanced  as  to  the  combustion  of  phenylpropionic  acid  in  the  body  ; 
part  of  the  benzoylacetic  acid  formed  is  probably  converted  into  benzoic 
acid  without  going  through  the  stage  of  acetophenone.  Under  some 
conditions,  cinnamoylglycine  was  isolated  from  the  urine  of  animals 
that  had  received  injections  of  sodium  phonylpropionate.  If  phenyl- 
/3-hydroxypropionic  acid  is  given  to  dogs,  benzoylacetic  acid  appears  in 
the   urine.      Glycine    derivatives   of    phenylpropionic    acid,    phenyl- 
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/?-hydroxypropionic  acid,  and  cinnamic  acids  are  far  less  readily 
attacked  in  the  organism  of  dogs  and  cats  than  salts  of  the  free 
acids. 

V.  Five  acids  of  the  type  Ph'CCCCC'COOH,  namely,  phenylvaleric, 
/?-hydroxyphenylvaleric,  phonyl-A"-pentenoic,  phenyl-A^-penteuoic,  and 
ciniiamylideneacetic  acids,  undergo  oxidation  in  the  body  in  such 
a  way  that  four  carbon  atoms  are  removed  from  the  side-chain  in  two 
pairs.  In  every  case  benzoic  acid  is  the  end  product,  the  intermediate 
products  being  acetophenone,  /3-hydroxyvaleric  acid,  and  probably 
cinnamoylglycine.  This  may  be  termed  successive  ^-oxidation,  and  it 
appears  to  be  a  general  biochemical  reaction.  Embden's  results  on 
the  perfusion  of  the  liver  with  salts  of  fatty  acids  are  in  harmony  with 
this  view.  y-Hydroxyphenylvaleric  and  ciunamylidenemalonic  acids 
are  scarcely  attacked  when  administered  to  cats. 

VI.  The  substances  named  are  injected  intravenously  or  sub- 
cutaneously  in  dogs  and  cats,  and  the  urine  examined.  With  phenyl- 
alanine, a  large  amount  was  recovered  in  the  urine  as  such ; 
a-carbamido-/3-phenylpropionic  acid  was  also  present.  In  the  case  of 
phenyl-)8-alanine,  a  small  amount  was  recovered  unchanged ;  y3-hydroxy- 
phcnylpropionic  acid,  acetophonoue,  and  hippuric  acid  were  also 
obtained  in  the  urine,  but  no  cinnamoylglycine.  After  the  adminis- 
tration of  phenylserine,  the  only  substance  detected  in  the  urine  was 
hippuric  acid.  In  dogs,  two  isomeric  phenylglyceric  acids  led  to  the 
appearance  of  the  unchanged  acids  in  the  urine,  with  a  small  quantity 
of  hippuric  acid.  In  cats  no  hippuric  acid  was  found.  After  the  sub- 
cutaneous injection  of  phenylacetaldehyde,  a  smiU  amount  of  phenacet- 
uric  acid  was  found  in  the  urine.  W.  D.  H. 

Theory  of  Catalase  Action.  Oscar  Loew  {PJluger's  Archiv, 
11)09,  128,  560 — 565). — There  is  no  doubt  that  hydrogen  peroxide  is 
always  formed  when  organic  substances,  labile  hydrogen  atoms, 
and  molecular  oxygen  participate  in  oxidation  ;  and  it  is  believed  that 
this  acid  occurs  in  living  cells,  and  that  catalase  plays  the  part  of 
energetically  destroying  the  hydrogen  peroxide.  W.  D.  H. 

Extracts  of  Selachian  Organs.  I.  Extract  of  Acanthias 
Muscle.  A.  SuwA  {I'Jlwjer's  Archiv,  1909,  128,  421— 426).— Among 
the  substances  in  extracts  of  the  muscle  of  the  tish  Acanthias  vulgaris 
are  betaine,  a  substance  but  rarely  found  in  animals,  and  trimethyl- 
amine  oxide,  0N(CHg)3,  which  has  never  been  found  previously  either 
in  animal  or  vegetable  tissues.  Creatine  is  present  in  small  quantities, 
but  creatinine  is  absent.  \V.  D.  H. 

Distribution  of  Phosphoproteins  in  Tissues.  II.  R.  H. 
Aders  Plimmer  and  R.  Kava  {J.  Physiol.,  1909,  39,  45 — 51). — 
Phosphoprotein  is  present  in  dog's  pancreas ;  its  amount  in  the  gland 
lessens  on  secretion,  and  it  can  be  detected  in  the  juice  secreted.  It 
is  present  in  sheep's  salivary  glands  and  in  frogs'  eggs ;  as  develop- 
ment progresses,  it  diminishes  in  amount  just  as  in  hens'  eggs.  It  is 
absent  from  cod's  testis.  W.  D.  H. 
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The  Occurrence  of  Lipases  in  Tissues,  A.  Pagenstecher 
(Bioc/iem.  Zeitsch.,  1909,  18,  285 — 301). — The  investigations  were 
carried  out  by  determining  the  increase  of  acidity  which  resulted 
when  olive  oil,  egg-yolk,  and  monobutyrin  were  treated  with  extracts 
of  various  organs  for  twenty-four  hours  in  an  incubator.  The 
extracts  were  made  by  shaking  for  twenty-four  hours  the  finely  minced 
organs  with  saline  solution  and  toluene,  and  expressing  the  juice. 
Muscular  tissue  and  brain  were  found  to  have  the  smallest  lipolytic 
action.  Lungs  and  kidneys  are  more  active,  whereas  the  liver  and 
spleen  have  the  greatest  activity.  S.  B.  S. 

The  Internal  Secretion  of  Chromaffine  Tissue.  R.  II.  Kahn 
{Pfliiger's  Archiv,  1909,  128,  519 — 554). — It  is  found,  contrary  to  the 
statements  of  Schur  and  Wiesel,  that  neither  in  narcosis  nor  muscular 
work  is  there  an  increase  or  decrease  of  adrenaline  in  the  blood, 
corresponding  with  a  change  in  the  adrenaline  content,  or  the  colora- 
tion of  the  chromaffine  tissue.  Waterman  and  Smit's  statement  that 
in  puncture  diabetes  the  blood  contains  a  mydriatic  substance  was 
not  confirmed.  Mayer's  statement  that  after  extirpation  of  both 
suprarenal  bodies,  puncture  diabetes  cannot  be  induced  was  confirmed ; 
the  animals  remained  in  a  healthy  state  for  some  time  after  the 
double  extirpation.  The  view  that  adrenaline  is  a  hormone  which 
stimulates  muscular  activity  and  causes  the  mobilisation  of  glycogen 
is  therefore  untenable.  W.  D.  H. 

Possibility  of  Maintaining  Life  of  Animals  after  Complete 
Excision  of  the  Thyroid  Gland  by  the  Use  of  Calcium  or 
Magnesium  Salts  for  their  Nourishment.  Albert  Froujn 
(Compt.  rend.,  1909,  148,  1622 — 1624). — The  cachexia  strumipriva 
incident  on  extirpation  of  the  thyroid  gland  has  been  successfully 
combated  by  administering  calcium  or  magnesium  salts  (chloride  or 
lactate).  Strontium  chloride  is  without  influence  on  the  symptoms. 
Animals  treated  in  this  way  increased  in  weight,  and  survived  the 
operation  several  months ;  when  the  administration  of  the  calcium 
salt  was  stopped,  they  continued  to  live  without  showing  tetany  or 
cachexia.  These  results  appear  to  be  due  to  elimination  of  carbamic 
acid  by  the  calcium  salt,  since  it  is  found  that  the  urinary  excretion 
of  carbamates  is  increased,  and  that  the  ingestion  of  sodium  carbamate 
produces  tetany  in  thyroidectomised  animals,  whilst  no  objectionable 
symptoms  follow  if  calcium  chloride  is  administered  simultaneously. 

Salts  of  calcium  have  a  similar  action  in  tetanus,  consequent  on  a 
pancreatic  fistula  or  Eck's  fistula  (compare  MacCallum,  J.  Expt.  Med., 
1909,  11,  18).  W.  O.  W. 

Peritoneal  Exudation  in  a  Carp.  Franz  Zaribnicky  (Zeitsch. 
physiol.  Chem.,  1909,  60,  408 — 410). — As  in  cold-blooded  animals  the 
total  amount  of  blood  is  only  1/63  of  the  body-weight,  information 
regarding  its  composition  is  scanty.  In  the  present  experiment, 
however,  the  blood  of  the  carp  was  not  investigated,  but  a  peritoneal 
exudation,  of  which  500  c.c.  were  obtained.  After  removal  of  the 
fibrin  it  had  D  1015;  it  was  alkaline  to  litmus,  and  contained 
^1-68%  of  coagulable  protein,  0077%  of  fat,  0-2%  of  total  nitrogen, 
^nd  0'6%  of  ash.     Urea,  uric  acid,  allantoin,  purine  bases,  and  sugar 
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were   absent.     By   fractional   salting   out,    the   protein   present  was 
Feparated  into  globulin  and  albumin.  W.  D.  H. 

Distribution  of  Nitrogen  in  the  Precipitation  by  Acids 
and  by  Rennet  of  Cow's,  Buflfklo's,  Goat's,  Human,  and  Ass's 
Milk.  Willi  Fiuediieim  {liiochem.  Zeitsch.,  1909,  19,  132—155).— 
It  was  known  before  that  in  the  curdling  of  cow's  milk  by  rennet 
more  nitrogenous  substances  remain  in  solution  in  the  whey  than  when 
the  curdling  is  brought  about  by  acids.  It  is  now  shown  that  the 
same  difference  exists  in  the  ca°e  of  the  other  kinds  of  milk  mentioned. 
The  difference  amounts  to  about  10%  of  the  total  nitrogen,  except  in 
the  case  of  ass's  milk,  where  it  is  about  5*5%  of  the  total.  G.  B. 

The  Acidity  of  Urine.  Wilhelm  E.  Rixgeb  {Zeilsch.  jJii/siol. 
Chem.,  1909,  60,  341— 463).— A  0208%  solution  of  phosphoric  acid 
was  taken,  and  the  concentration  of  hydrogen  ions  determined  with 
hydrogen  electrodes.  Sodium  hydroxide  was  then  added  so  that  the 
percentage  of  phosphoric  acid  remained  constant.  From  a  number  of 
measurements,  a  curve  was  constructed  which  showed  the  "  acidity  " 
of  the  sodium  dihydrogen  phosphate  and  the  disodium  hydrogen 
phosphate  in  various  concentrations.  Urines  were  then  taken  and  the 
liydrogen  ions  estimated  in  the  same  way,  and  in  some  cases  titration 
with  phenolphthalein  was  performed,  and  a  comparison  with  the 
curve  first  referred  to  enabled  the  proportion  of  the  two  phosphates  to 
be  determined  ;  it  was  found  that  the  greatest  amount  of  the  phos- 
phoric acid  is  present  as  HjjPO^  ions.  The  long-continued  passage 
of  hydrogen  through  the  urine  somewhat  lessened  its  acidity  ;  this  is 
periiaps  due  to  carbon  dioxide ;  nevertheless,  air  fi'ee  from  carbon 
dioxide  cau?es  a  slight  rise  of  acidity.  After  the  deposition  of  urates, 
the  acidity  (taken  the  next  day)  falls  a  little.  W.  D.  H. 

The  Output  of  Organic  Phosphorus  in  Urine.  G.  C.  Mathison 
{Bio-Chem.  J.,  1909,  4,  233 — 239). — The  amount  of  organic  phosphoric 
acid  varies  considerably,  but  is  usually  more  than  0"1  gram  per  diem, 
or  about  6%  of  the  total.  Glycero-phosphoric  acid  is  not  broken  down  in 
digestion  experiments  in  vitro.  When  added  to  the  diet,  it  increases  the 
totttl  output  of  phosphates,  but  not  of  organic  phosphorus.  Vigorous 
exercise  does  not  inHuence  the  latter.  W.  D.  H. 

Eflfects  of  Chocolate  and  Coffee  on  Uric  Acid  and  the 
Purines.  Piekre  Fauvel  {Compt.  rend.,  1909,  148,  1541 — 1544. 
Compare  Abstr.,  1906,  ii,  564). — In  the  case  of  persons  on  a  vegetarian 
diet,  chocolate  and  coffee  increase  the  excretion  of  purine  bases,  but 
diminish  the  uric  acid  excretion.  This  diminution  does  not  appear  to 
be  due  to  retention  by  the  organism,  since  sodium  salicylate  produces 
under  these  conditions  only  a  slight  increase,  and  this  is  followed  on 
the  next  day  by  a  corresponding  diminution  of  the  excretion. 
During  the  prolonged  use  of  chocolate  and  coffee  on  a  diet  otherwise  free 
from  purine  bases,  the  excretion  of  uric  acid  rapidly  becomes  constant 
and  remains  at  the  minimum  of  endogenous  origin.  W.  O.  W. 

Excretion  of  Quinine  in  Urine.  M.  Nisiii  {Arch.  exp.  Path, 
rharm.,  1909,  60,  313— 323).— See  this  vol.,  ii,  710. 
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Peptolytic  Enzymes  in  Cancer.  Emil  Abderhalden  and  Peter 
HoNA  {Zeitsch.  physiol.  Chem.,  1909,  60,  415— 417).— When  blood- 
free  carcinoma  tissue  is  subjected  to  pressure,  the  juice  obtained  is 
capable  of  splitting  glycyl-/-tyrosine.  This  is  true  for  all  cancers  of 
the  adeno-carcinoma  type,  and  also  for  normal  tissues.  When  the 
growth  consists  mainly  of  connective  tissue  stroma  (Scirrhus),  this 
does  not  occur.  This  accords  with  the  observations  of  Hess  and  Saxl. 
Twelve  tumours  in  all  were  investigated,  an  admittedly  small  number. 

W.  D.  H. 

Blood  Changes  in  Cyanosis  due  to  Congenital  Heart 
Disease.  II.  S.  French,  Marcus  S.  Pembrey,  and  John  H.  Ryffel 
(Proc.  physiol.  Soc,  1909,  ix — x;  J!  Physiol,  39). — In  this  condition 
there  is  chronic  deficiency  of  oxygen,  and  this  is  compensated  for  by 
an  increas-e  in  the  number  of  red-corpuscles.  A  few  estimations  of 
lactic  acid  in  the  urine  are  appended  in  comparison  with  estimations 
in  health  and  other  diseases,  but  the  figures  given  are  obviously  too 
scanty  for  correct  deductions  to  be  drawn.  W.  D.  H. 

Diabetic  Lsevulosuria  and  the  Detection  of  Laevulose  in 
Urine.  L.  Borchardt  {Zeitsch.  physiol.  Chem.,  1909,60,411 — 414. 
Compare  Abstr.,  1908,  ii,  578). — Polemical.  It  is  held  that  dextrose 
is  the  only  sugar  in  diabetic  urine,  and  that  no  grounds  exist  for  the 
statements  that  Isevulose  ever  occurs  in  the  urine.  W.  D.  H. 

The  Physiological  Action  of  Colloidal  Metals.  Carlo  Foa 
and  Alberto  Aggazzotti  {Biochem.  Zeitsch.,  1909,  19,  1 — 82). — The 
intravenous  injection  of  colloidal  silver  (collargol)  is  fatal  to  dogs  in  a 
dose  of  2 '5  mg.  per  kilo,  of  body-weight.  The  body  temperature  may 
be  raised  2 — 2-5°.  Large  doses  produce  phosphaturia  and  nephritis. 
The  effects  of  electrically  prepared  silver  are  similar,  but  dogs  show 
marked  tolerance  to  sub-fatal  doses,  so  that  ultimately  more  than 
double  the  dose  may  be  given  which  ordinarily  would  be  fatal. 

For  colloidal  arsenious  sulphide  the  fatal  dose  in  dogs  is  9  mg. 
per  kilo.  ;  it  does  not  raise  the  body  temperature,  and  there  is  no 
tolerance. 

Of  the  other  colloids  examined,  platinum  and  ferric  hydroxide  are 
relatively  inert ;  mercury  resembles  silver  in  that  it  raises  the  body 
temperature. 

The  protective  effect  of  an  injection  of  some  colloids,  for  example, 
collargol,  following  an  injection  of  a  bacterial  toxin  is  probably  due  to 
the  enhanced  power  of  the  oxganism  to  oxidise  toxins,  and  not  to  any 
direct  action  on  the  toxins  themselves.  G.  B. 

Action  of  Methyl  and  Ethyl  Alcohol  on  Muscle.  Fritz 
Verzar  {P finger' 8  Archiv,  1909,  128,  398— 420).— In  frog's  muscle 
both  methyl  and  ethyl  alcohols  first  increase  and  then  decrease  the 
excitability.  Methyl  alcohol  has  about  one  half  the  toxicity  of  ethyl 
alcohol.  W.  D.  H. 

Physiological  Action  of  Pressor  Amines.  Heney  H.  Dale 
and    VV^alter   E.    Dixon   (/.    Physiol.,    1909,    39,    25— 44).— In    an 
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investigation  dealing  with  most  oF  the  functions  of  the  body,  it  was 
found  that  woamylamine  and  p-hydroxyphenylethylamine  have  an 
action  like  that  of  adrenaline,  both  reproducing  the  inhibitory  and 
specially  the  motor  effects  of  sympathetic  nerves.  woAmylamine  is 
the  weaker  of  the  two,  and  both  are  less  powerful  than  adrenaline. 
Both  are  absorbed  from  the  subcutaneous  tissues  and  from  the 
aliiiK^uLary  canal,  and  produce  their  effects  when  so  administered. 

W.  D.  H. 

The  Active  Principles  of  Ergot,  George  Barqer  and  Hknry 
H.  Dale  {/'roc  pJn/siuL  Soc.,  1909,  Ixviilxxix;  J.  Physiol,  38). — 
The  rise  of  blood-pressure  produced  by  aqueous  extracts  of  ergot 
cannot  be  wholly  attributed  to  ergotoxine,  and  after  this  substance  is 
removed,  their  pressor  action  remains  considerable.  Further  investi- 
gation showed  that  the  extracts  contain  the  two  substances  recently 
separated  from  putrid  animal  tissues  ;  of  these,  /)-hydroxyphenylethyl- 
amine  (IJarger,  Trans.,  1909,  95,  1123)  is  far  more  abundant  than  iso- 
amylamine.  The  action  of  this  substance  on  the  uterus,  like  that  on 
the  vascular  system,  simulates  the  action  of  sympathetic  nerves. 
Whether  these  bases  are  produced  by  the  enzymes  of  the  fungus 
itself,  or  in  any  degree  by  bacteria  during  the  process  of  extraction, 
is  unsettled,  but  in  either  case  the  notorious  variability  of  the  official 
liquid  is  readily  intelligible.  W.  D.  H. 

A  Reversed  Action  during  Anaesthesia.  The  Action  of 
Certain  Convulsants.  Charles  K.  Marshall  {Proc.  phrjsiol.  Soc, 
1909,  Ixxxii  ;  Ixxxiii — Ixxxiv  ;  J.  Physiol.,  38). — An  effective  dose  of 
tutin  or  coriamyrtin  increases  the  frequency  of  respiration  in  normal 
animals,  but  diminishes  it  in  those  anassthetised  with  chloroform.  The 
reversion  is  not  so  marked  if  ether  is  used  as  the  anaesthetic.  It 
is  probably  due  to  the  depressant  influence  of  anjesthetics  on  the 
medullary  centres,  and  attention  is  drawn  to  previously  described 
instances  of  similar  reversed  or  modifietl  action.s. 

Both  tutin  and  coriamyrtin  act  on  the  brain  in  the  same  manner 
as  absinthin  and  picrotoxin  ;  coriamyrtin  is  the  more  toxic  of  the  two ; 
their  predominant  effect  is  epileptiform  convulsions.  The  action  is 
mainly  on  the  cerebrum  and  to  a  less  degree  on  the  pontine  nuclei. 
The  spinal  cord  and  bulb  are  not  affected.  W.  D.  H. 

Action  of  Substances  which  Temporarily  Abolish  the 
Respiration.  Cuaules  K.  Marshall  {Proc.  physiol.  Soc,  1909, 
Ixxxiv — Ixxxv;  J.  Physiol.,  38). — One  of  certain  tropeines  investigated, 
namely,  protocatechyltropeine,  was  found  temporarily  to  paralyse  the 
respiration  when  intravenously  (but  not  subcutaneously)  administered 
in  animals.  Tappeiner  has  described  a  similar  action  in  various 
methochlorides  and  other  quaternary  compounds.  Protocatechyl- 
tropeine is  a  tertiary  base.  Evidence  is  adduced  that  the  action  is  a 
central,  not  a  peripheral,  one,  neither  is  it  due  to  the  circulatory 
disturbances  which  are  produced.  W.  D.  H. 

Myosis  and  Reduction  of  Blood  PFeesure  Caused  by  Normal 
Human  Urine.  J.  E.  Abelous  and  E.  Bardier  {Compt.  rend., 
1909,  148,   1471— 1472).— The  material  precipitated  from  urine  by 
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alcohol  is  submitted  to  dialysis,  and  the  colloidal  fraction,  which 
shows  the  reactions  of  a  proteose,  precipitated  by  ammonium  sulphate. 
The  precipitate  is  dissolved  in  water,  dialysed,  and  the  colourless 
solution  treated  with  alcohol.  The  gi'ey  powder  thus  obtaiued  is 
soluble  in  water,  and  when  injected  into  a  vein  produces  intense 
myosis,  accompanied  by  considerable  lowering  of  the  blood  pressure. 
The  name  "  urohypotensin  "  is  suggested  for  this  substance. 

W.  0.  w. 

Carbon  Monoxide  Poisoning  by  Explosion  Gases.  Louis 
Lewin  and  Otto  Poppenberg  {Arch.  exp.  Path.  Pharm.,  1909,  60, 
434 — 460). — Analyses  were  made  of  the  gases  obtained  by  explosion 
of  a  number  of  different  explosives.  The  physiological  action  of 
these  gases  on  animals  was  investigated,  the  conditions  of  the 
experiments  being  so  chosen  as  to  imitate  as  nearly  as  possible  the 
conditions  in  practice.  It  was  shown  that  carbon  monoxide  alone 
was  in  most  cases  sufficient  to  account  for  the  symptoms.  Explosives 
containing  the  nitro-group,  such  as  dynamite,  etc.,  yield  on  explosion 
nitric  oxide.  The  amounts  obtained  by  explosion  were  estimated,  and 
it  was  shown  that  this  gas  could  also  account  for  toxic  symptoms, 

S,  B,  S, 

The  Poisonous  Action  of  the  Cyanogen  Compounds 
Employed  as  Artificial  Manures,  Walter  Stritt  {Zeitsch.  Hyg. 
Infekt.  Kraiik.,  1909,  62,  169 — 198). — Comparative  experiments  have 
been  made  on  frogs,  rabbits,  and  dogs  with  cyanamide,  dicyanodiamide, 
and  calcium  cyanamide.  The  results  showed  that  all  these  substances 
are  poisonous,  cyanamide  having  the  highest  toxicity,  and  calcium 
cyanamide  the  least.  Probably  about  10  grams  of  calcium  cyanamide 
would  constitute  a  lethal  dose  of  this  substance  for  an  adult,  but 
this  amount  could  hardly,  be  administei-ed  by  accident  or  design 
without  the  knowledge  of  the  individual.  F,  M,  G,  M. 
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The  Nuclein  Ferments  of  Yeast.  M.  "N".  Straugiin  and  Walteh 
Jones  {J.  Biol.  Cliem.,  1909,  6,  245 — 255). — Yeast  contains  guanase, 
but  adenase  and  xantho-oxydase  are  absent.  W.  D,  H, 

The  Fermentation  of  Amino-acids,  Jean  Effront  {Mcni. 
tSci.,  1909,  [iv],  23,  i,  145). — In  the  fermentation  of  glycine,  asparagine, 
and  glutamic  acid  by  brewers  yeast,  all  the  nitrogen  is  transformed 
into  ammonia.  The  fetmentation  of  betaine  gives  rise  to  trimethyl- 
amine.  These  bases  remain  combined  with  volatile  organic  acids. 
The  amount  of  these  acids  produced  during  fermentation  is  always  in 
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excess  of  the  calculated  amount,  inaAinuch  as  a  certain  quantity  is 
derived  from  the  protoplasm  of  the  yeast.  The  composition  of  these 
acids  varies  with  the  nature  of  the  amino-acid  undergoing  fermentation  ; 
acetic  acid  is  the  principal  product  from  glycine  and  betaine, 
ftsparagine  furnishes  chiefly  propionic  acid,  whilst  butyric  acid  in  con- 
siderable amount  arises  from  the  fermentation  of  glutamic  acid.  In 
nil  these  instances,  however,  the  three  acids  are  produced  to  a  certain 
extent,  and  the  paper  contains  tables  showing  these  proportions. 

F.  M.  G.  M. 

Biochemical  Change  of  Asparagine  and  Aspartic  Acid  into 
Propionic  and  Succinic  Acids.  Cahl  Neuiiero  and  Cesake  Cap- 
TEZzuoLi  {Biochem.  Zeitach.,  1909,  18,  424—430). — By  the  action  of  a 
putrefactive  mixture  on  aspartic  acid,  formic,  propionic,  and  succinic 
acids  were  formed.  Corresponding  amounts  of  ammonia  and  unchanged 
aspartic  acid  were  recovered.  Asparagine  yielded  the  same  products, 
but  larger  amounts  of  propionic  and  succinic  acids  were  obtained. 

S.  B.  S. 

The  Behaviour  of  Racemic  Glutamic  Acid  in  Putrefaction. 
Cakl  Neuhero  {liiocfietn.  Zeilach.,  1908,  18,  431 — 434). — The  racemic 
glutamic  acids  behave  on  putrefaction  in  the  same  way  as  the  natural 
dextrorotatory  acid,  yielding  formic,  butyric,  and  succinic  acids.  The 
formation  of  an  optically  active  form  could  not  be  ascertained. 

S.  B.  S. 

The  Behaviour  of  c?  Z-Aminovaleric  Acid  (d-^ Valine)  in  Putre- 
faction. Carl  Neuuero  and  L.Izl6  Karczaq  {^Biocliem.  Zeilsch., 
1908,  18,  435 — 439), — fW-Aminovaleric  acid  on  putrefaction  under- 
goes deaminisation,  yielding  a  valeric  acid,  presumably  wovaleric  acid. 
A  small  part  of  the  amino-acid  is  converted  into  bulylamine.  The 
residual  aminovaleric  acid  was  Itevorotatory  in  hydrochloi'ic  acid,  in- 
dicating an  asymmetric  attack  by  the  bacteria.  S.  B.  S. 

Decomposition  of  Uric  Acid  by  Bacteria.  F.  Liebert  {Proc. 
K.  Akad.  Wetensch.  Amsterdam,  1909,  12,  54 — 64). — It  has  previously 
been  shown  that  carbamide  and  carbon  dioxide  are  products  of  the 
bacterial  decomposition  of  uric  acid.  Gerard  (Abstr.,  1896,  ii,  668) 
assumed  that  alloxan  was  an  intermediate  product,  and  Ulpiani 
(Abstr.,  1904,  ii,  138;  Ulpiani  and  Cingolani,  1905,  ii,  190)  that 
tartronic  acid  was  produced.  Neither  of  these  substances  was  isolated, 
and  these  assumptions  are  probably  erroneous.  When  the  Jerobic 
bacteria  Bacillits  pi/ocyaneus,  B.Jlu(yresc«iis  liquefaciens,  B.  Jluorenceng 
non  liqupfaciens,  and  Bacterium  calco-acetum  are  employed,  it  is  shown 
that  luic  acid  is  oxidised  to  allantoin  and  carbon  dioxide,  the  allantoin 
then  being  further  oxidised  to  carbamieie  and  oxalic  acid.  It  is  further 
shown  that  during  these  changes  there  is  a  successive  production  of 
two  distinct  floras  of  bacteria,  the  above-named  characteristic  of  the 
neutral  or  feebly  acid  medium,  and  the  others  which  are  developed  in 
the  alkaline  liquid,  namely,  B.  odoratum  and  B.  musctUi. 
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B.  pyocyaneus  and  B.  Siutzeri,  in  the  presence  of  uric  acid  and 
potassium  nitrate,  cause  denitrification  of  the  latter. 

Under  anaerobic  conditions  at  35°,  and  in  the  presence  of  magnesium 
phosphate  to  combine  with  ammonia,  the  organism  B.  aciJi  urici,  a 
spore-forming,  mobile  microbe,  decomposes  uric  acid,  with  the  formation 
of  3  mols.  of  carbon  dioxide,  ammonia,  and  acetic  acid.  W.  R. 

The  Bacterial  Degradation  of  the  Primary  Scission  Products 
of  Proteins.  Walter  Brasch  {Biochem.  Zeitsch.,  1909,  18,  380—390). 
— The  degradation  of  glutamic  acid  to  butyric  acid  by  various  bacteria 
isolated  from  putrefaction  mixtures  was  investigated.  It  was  found 
that  the  aerobic  bacteria  play  but  a  small  part  in  this  chemical  action, 
which  appears  to  be  brought  about  chiefly  by  Bacillus  puirijicus  (Bien- 
stock).  Butyric  acid  resists  further  degradation  by  this  organism. 

S.  B.  S. 

Assimilation  of  Nitrogen  of  the  Air  by  Soil  Micro- 
organisms. Fr.  Stranak  {Zeits.  Zuckerind.  Bohm,  1909,  33, 
599 — 614). — Whilst  Azotohacter  is  very  widely  distributed,  being  found 
in  arable,  meadow,  and  forest  soils  of  various  kinds,  and  even  in  sea- 
water,  it  is  found  to  be  absent  in  many  virgin  soils,  especially  peat 
land,  in  Bohemia,  and  also  in  soils  situated  at  considerable  elevations. 
It  occurs,  however,  in  virgin  soils,  bearing  a  luxuriant  vegetation  of 
blue  and  green  algae. 

Experiments  in  which  pure  cultivations  of  Azotohacter  were  supplied 
with  various  carbohydrates  showed  that  the  following  amounts  of 
nitrogen  (in  mg.  per  litre)  were  assimilated:  arabinose,  180"2; 
laevulose,  155'4;  dextrose,  152*3 ;  xylose,  143*0;  galactose,  141*5; 
sucrose,  125*1;  maltose,  86*0;  lactose,  81*6,  and  rhamnose,  49*8. 
Pure  cultivations  of  Azotohacter  with  mannitol  assimilated  74  9 — 124*6 
mg.  N  per  litre,  whilst  impure  cultivations  assimilated  155 — 206  mg. 

In  presence  of  nitrates,  Azotohacter  cannot  assimilate  free  nitrogen. 
When  solutions  containing  much  nitrate  are  inoculated  with  Azotohacter 
and  Radiohacter,  the  latter  denitrifies  the  nitrate,  and  the  free  nitrogen 
thus  produced  is  then  assimilated  by  the  Azotohacter. 

Inoculation  experiments  with  Azotohacter  applied  directly  to  the  plots 
gave  increased  yields  of  mangolds,  oats,  and  potatoes.  Still  better  results 
were  obtained  when,  instead  of  direct  inoculation,  the  cultures  were 
first  added  to  small  quantities  of  soil  (5  kilos.)  containing  dextrose 
(250  grams),  and  kept  for  three  months  at  24°  before  being  employed 
as  inoculating  material.  N.  H.  J.  M. 

Assimilation  of  Nitrogen  as  Ammonia,  Nitrates,  and  Amides 
by  Micro-organisms.  Steven  Biehema  {Gentr.  Bakt.  Par.,  1909, 
ii,  23,  672 — 726). — Sodium  nitrate  is  readily  assimilated  by  soil 
organisms  in  presence  of  sucrose,  glycerol,  and  calcium  lactate,  but  less 
readily  with  laevulose,  starch,  maltose,  and  calcium  succinate  as 
sources  of  carbon.  Ammonium  nitrate  is  le.ss  readily  assimilated,, 
whilst  magnesium  ammonium  phosphate  proved  to  be  one  of  the  best 
sources  of  nitrogen,  notwithstanding  its  very  sh'ght  solubility. 
Formamide  and  acetamide  are  not  very  readily  assimilated ;  the  latter 
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serves,  however,  as  source  of  both  nitrogen  and  carbon.  Guanidine 
carbonate  alone  has  very  little  effect ;  better  results  were,  however, 
obtained  in  presence  of  calcium  lactate,  and  sucrose  +  glycerol. 
Uric  acid  is  completely  converted  into  ammouium  carbonate,  bub  less 
readily  than  urea.  Leucine  and  tyrosine,  especially  the  former,  are 
readily  assimilated.  Ammonium  formate  is  only  slightly  assimilated  ; 
ammonium  acetate  gives  better  results,  especially  in  presence  of 
dextrose,  whilst  ammonium  butyrate  is  still  more  readily  utilised. 

A  number  of  quantitative  experiments  with  various  ammonium 
salts  and  organic  nitrogenous  compounds  ai*e  described. 

N.  H.  J.  M. 

Mechanism  of  Denitriflcation  among  Indirect  Denitrifying 
Bacteria.  lAos  Gbimbekt  and  Baqbos  (J.  Pluirm.  Chim.,  1909,  [vi], 
30,  5 — 10). — Further  evidence  is  brought  forward  in  favour  of  the 
view  already  expressed  (Abstr.,  1900,  ii,  97)  that  the  liberation  of  a 
mixture  of  nitrogen  and  carbon  dioxide  by  Bacillus  Coli  and  B.  d'Eberth, 
from  media  containing  meat  extract,  peptone,  and  nitrates,  is  due  to 
reduction  of  the  nitrate  to  nitrite  and  interaction  of  the  latter  with 
amino-compounds  in  presence  of  acids  generated  by  the  fermentive 
action  of  the  bacillus.  In  proof  of  this  it  is  shown  that  nitrated 
peptone  containing  either  of  these  bacilli  gives  off  no  gas  until  both  a 
carbohydrate  capable  of  being  fermented  to  acid,  and  an  amino- 
compound  have  been  added.  T.  A.  H. 

Hydrolysis  of  the  Phosphorescent  Infusoria  of  the  North 
Sea  (Noctiluca  milaris).  Oskar  Emmerling  {Biochem.  Zeitsch., 
1909,  18,  372— 374).— The  following  amounts  of  hydrolysis  products 
were  obtained  from  100  grams  :  Lysine,  0'212  gram;  arginine,  1*65 
grams;  histidine,  3"47  grams;  tyrosine,  052  gram;  glycine,  5 '90  grams  ; 
alanine,  24  grams  ;  leucine,  0'42  gram  ;  proline,  4 '60  grams  ;  aspartic 
acid,  0-17  gram.  S.  B.  S. 

Influence  of  Certain  Nutrient  Media  on  the  Development  of 
Embryos  of  Pinus  Pinea.  Jules  LEpivRE  {Compt.  rend.,  1909, 
148,  1533 — 1536.  Compare  this  vol.,  ii,  33). — The  author  confirms 
Lubimenko's  conclusion  (Abstr.,  1906,  ii,  624)  that  sucrose  is 
essential  to  the  development  of  the  isolated  embryo.  He  finds  also 
that  whilst  peptones  and  asparagine  act  as  nutrients  in  the  presence  of 
sucrose,  yet  when  added  alone  they  are  without  effect,  and  in  large 
doses  they  inhibit  the  growth  of  the  embryo.  Other  amides  hinder 
development  when  added  to  the  extent  of  0*5%.  W.  O.  W. 

Elaboration  of  Nitrogenous  Matter  in  the  Leaves  of  Living 
Plants.  GusTAVE  Andre  {Compt.  rend.,  1909,  148,  1685—1687).— 
The  author  has  determined  the  amount  of  total  nitrogen,  amidic 
nitrogen,  and  nitrates  present  in  chestnut  leaves  at  different  periods  of 
growth,  and  from  the  results  has  arrived  at  the  conclusion  that  the  rate 
of  production  of  nitrogenous  material  is  constant,  but  that  during  the 
period  of  fertilisation  the  rate  at  which  amidic  nitrogen  is  transferred 
from  the  leaves  to  other  organs  is  considerably  increased. 

W.  0.  w. 

VOL.  xcvi.  ii.  46 
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Fermentative  Cleavage  of  Ammonia  in  Higher  Plants. 
Alexander  Kiesel  {Zeitsch.  physiol.  Ghem.,  1909,  60,  453 — 459). — 
Etiolated  seedling  of  Vicia  Faha  (twenty-three  to  twenty-four  days)  were 
passed  through  a  mincing  machine  and  the  sap  expressed.  The  total 
nitrogen,  and  the  nitrogen  as  proteins,  as  bases  and  peptone,  as  ammonia, 
and  as  amides  were  determined  in  the  original  sap  and  in  sap  which 
has  been  treated  with  chloroform  and  toluene  and  kept  for  twenty-five 
days  at  37°.  The  results  showed  that  a  considerable  amount  of  ammonia, 
representing  11 '21%  of  the  total  nitrogen,  was  produced.  The  losses 
of  protein  nitrogen  and  amide  nitrogen  were  only  2'30  and  3'42% 
respectively,  so  that  much  of  the  ammonia  must  have  been  derived 
from  other  undetermined  forms  of  nitrogen  (chiefly  amino-acids). 

The  negative  results  obtained  by  Butkewitsch  may  have  been  due  to 
the  destruction  of  the  ferment  in  the  process  of  drying,  or  to  the 
employment  of  younger  seedlings,  in  which  the  primary  processes  may 
conceal  more  or  less  the  secondary  ones.  N.  H.  J.  M. 

Autolytic  Decomposition  of  Arginine  in  Plants.  Alexander 
Kiesel  {Zeitsch.  physiol.  Chem.,  1909,  60,  460 — 461). — The  expressed 
sap  of  seedlings  (two  weeks'  old)  of  Lupinus  luteus  was  treated  with 
chloroform  and  toluene  and  kept  for  about  four  weeks  at  37°.  It  was 
found  that  the  arginine,  of  which  the  original  sap  contained  a 
considerable  amount,  completely  disappeared.  The  sap  gave  with 
copper  carbonate  a  green  solution,  from  which  a  yellow,  crystalline 
precipitate  (indicating  the  presence  of  guanidine)  was  obtained  by 
successive  treatment  with  hydrogen  sulphate  and  sodium  picrate. 
The  amount  of  nuclein  bases  was  increased  by  autolysis. 

K  H.  J.  M. 

Behaviour  of  Asparagine  in  the  Autolysis  of  Plants. 
Alexander  Kiesel  (Zeitsch.  physiol.  Chem.,  1909,  60,  476 — 481). — 
An  experiment  with  seedlings  of  Lupinus  alhus  showed  that 
asparagine  disappears  during  autolysis.  An  attempt  was  made  to 
obtain  the  ferment  which  decomposes  asparagine  by  precipitation 
with  alcohol,  but  without  result.  N.  H.  J,  M. 

The  Moving  Out  of  Calcium  and  Magnesium  Ions  from  the 
Plant  Cell.  Bronislaw  Niklewski  {Ber.  Deut.  hot.  Ges.,  1909,  27, 
224 — 227). — It  was  found  by  Hansteen  that  wheat  grown  in  water 
cultures  and  supplied  with  calcium  salts  only  made  normal  root 
growth,  but  not  when  the  cultures  contained  either  potassium,  sodium, 
or  magnesium  salts  alone  ;  in  all  these  cases,  toxic  symptoms  showed 
themselves.  Addition  of  a  calcium  salt,  even  in  small  quantities, 
completely  restored  the  plant ;  thus  no  poisoning  appeared  with  a 
ratio  K2O/CaO  =  840.  The  optimum  root  development  took  place 
when  K2O/CaO  =  0-84. 

The  author  offers  an  explanation  of  these  facts,  based  on  the 
following  observations.  Equal-sized  pieces  of  beet  were  placed  in  each 
of  the  following  solutions:  (1)  distilled  water;  (2)  iV/20-potassium 
chloride ;  (3)  i\720-sodium  chloride ;  (4)  iV720-ammonium  chloride. 
The  amounts  of   lime  and   magnesia  diffusing  out  from  the  cell   in 
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the  four  cases  were  (1)  5*3  and  4-1  ;  (2)  334  and  23-8  ;  (3)  32-1  and 
20-8  ;  (4)  292  and  21  3  mg.  per  500  c.c.  of  the  solution,  and  were  thus 
considerably  increased  when  salts  were  present  in  the  circumambient 
solution.  The  author  therefore  supposes  that  in  Hansteen's  experi- 
ment there  has  been  a  moving  out  of  calcium  and  magnesium  ions 
from  the  cell  into  the  culture  solution,  the  injurious  effect  of  which  is 
only  counteracted  when  the  calcium  ions  in  the  solution  reach  a 
certain  concentration.  E.  J.  R. 

Various  Relations  between  Calcium  and  Mag^^esium  in 
Nutritive  Solutions.  J.  W.  Konowaloff  {J.  exper.  Landw.,  1909, 
10,  317 — 320). — Sand-culture  experiments  with  wheat,  without  calcium 
and  with  varying  relations  of  CaO :  MgO  from  0'2 :  1  to  26  6:1, 
showed  that  the  total  yield  increased  with  the  amount  of  lime  until 
the  ratio  CaO/MgO  =  6  7/1,  after  which  there  was  a  fall.  The  yield 
of  grain  was  highest  when  the  ratio  was  13*3/1.  Similar  results  were 
obtained  with  white  lupins  and  Setaria  italica. 

Water-culture  experiments  with  oats  showed  that  the  total  produce, 
including  roots,  was  highest  when  the  ratio  CaO/MgO  was  6*7/1  and 
13*3/1  (both  equal) ;  with  a  greater  amount  of  calcium  the  yield  fell 
considerably.  In  a  second  experiment  the  highest  yield  was  with  the 
ratio  CaO/MgO  -  6*7/1.  N.  H.  J.  M. 

Carbon  Dioxide  Assimilation  and  Nutrition  of  Plants  with 
Formaldehyde.  Thomas  Bokorny  (FJluger'a  Archiv,  1909,  128, 
565—586.  Compare  Abstr.,  1892,  1259;  this  vol.,  ii,  70).— Experi- 
ments with  cress  grown  under  a  bell-jar,  over  a  30%  solution  of 
sodium  hydroxide  containing  small  amounts  of  formaldehyde,  showed 
that  formaldehyde  vapour  is  absorbed  by  the  upper  portions  of  the 
plants  and  assimilated.  N.  H.  J.  M. 

The  Nature  of  the  Cutin  contained  in  '•  Crude  Fibre." 
W.  SuTTHOFF  {Zeitsch.  Nahr.  Genussm.,  1909,  17,  662— 663).— The 
cutin  separated  from  the  "  crude  fibre  "  of  various  grasses,  brans,  and 
straws  by  the  method  described  by  Konig,  Furstenberg,  and  Murdfield 
(Abstr.,  1906,  ii,  793)  is  a  wax-like  substance,  which  contains  a 
considerable  quantity  (from  15  to  34%)  of  silica.  The  dry,  ash-free 
substance  contains  from  64*72  to  69*97%  of  carbon,  and  from  9*65  to 
12*40%  of  hydrogen.  When  the  substance  is  saponified,  an  alcohol, 
m.  p.  55 — 56°,  is  liberated,  the  molecule  of  which  contains  17  atoms 
of  carbon,  whilst  the  acid  portion  of  the  substance  consists  apparently 
of  a  mixture  of  fatty  acids,  m.  p.  about  30°.  W.  P.  S. 

Sucro-clastic  Enzymes  in  Beta  vulgaris.  R.  A.  Robertson, 
James  Colquhoun  Irvine,  and  Mildred  E.  Dobson  {Bio-Chem.  J., 
1909,  4,  258 — 273). — The  polarimetric  method  was  employed  in  the 
investigation.  Diastase  occurs  in  all  parts,  in  the  leaf  associated  with 
invertab;e  and  maltase,  in  the  stem  with  emulsin  in  addition,  whilst  in 
the  root  it  is  accompanied  by  maltase,  inulase,  and  emulsin,  invertase 
being  absent.  It  is  suggested  that  in  the  mixture  of  enzymes  they 
may  mutually  affect  each  other's  actions.     Other  complicating  factors 
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are  the  influence  of  light  and  darkness  (as  in  leaf  and  root),  differences  of 
osmotic  pressure  in  various  cells,  differences  in  reaction  of  cell  contents, 
and  the  presence  of  hydrolytic  products.  The  apparently  unlimited 
quantity  of  disaccharides  capable  of  being  formed  in  the  living  plant 
is  in  marked  contrast  to  the  small  results  obtained  in  vitro.  The 
reactions  concerned  in  carbohydrate  metabolism  in  the  plant  are 
probably  reversible,  but  the  actual  experimental  results  recorded  on 
reversible  zymolysis  do  not  appear  very  conclusive.  W.  D.  H. 

Investigations  of  the  Beans  of  Phaseolus  vulgaris  at 
Different  Stages  of  Development,  Urs  Pfenninger  {Ber.  Deut. 
hot.  Ges.,  1909,  27,  227 — 234). — The  translocation  of  various  nitrogen 
compounds  from  the  pod  to  the  seed  is  definitely  established  by  the 
author,  whose  experiments  show  that  the  decrease  of  nitrogenous 
substance  in  the  pod  goes  pari  passu  with  the  increase  in  the  seed.  The 
pods  were  found  to  contain  protein,  asparagine,  allantoin,  tyrosine, 
alloxuric  bases,  arginine,  choline,  and  trigonelline,  probably  also  lysine 
and  leucine.  In  the  early  stages  of  development,  1*41%  of  nitrogen 
was  present  in  the  pod  as  protein,  and  1'65%  as  non-protein,  making  a 
total  of  3'0d%  ;  in  the  final  stages  the  total  nitrogen  was  0"88%  (due 
to  the  great  increase  in  the  non-nitrogenous  compounds),  of  which  0'87% 
was  protein.  The  seeds  contained  protein,  tyrosine,  alloxuric  bases, 
arginine,  choline,  and  trigonelline ;  the  total  nitrogen  was  at  first 
5-00%,  3*59%  being  protein  and  1*41%  non-protein;  in  the  final  stage 
the  total  nitrogen  was  4-23%,  4-01%  being  protein. 

Reduced  to  weights  in  grams,  the  results  are  as  follows  : 

100  pods  contain  100  beans  contain 


Total 

Protein  Non -protein 

N.              N. 

Total 

N. 

Protein 

N. 

Non-protein 

N. 

1st  Stage  ... 
2nd  Stage... 
3rd  Stage  ... 

1-56 
1-89 
0-58 

0-72 
1-23 
0-57 

0-85 
0-66 
0-01 

0-0284 
0-3325 
1-903 

0-0204 
0-2858 
1-804 

0-0080 
0-0467 
0-0989 

It  is  noteworthy  that  the  seed  when  ripe  contains  more  non-protein 
nitrogen  than  in  its  earlier  stages.  E.  J.  R. 

The  Fruit  of  Pyrus  arbutifolia.  Burleigh  B.  Reed  (Chem. 
News,  1909,  99,  302). — The  ripe  berries  were  gathered  in  the  vicinity  of 
Sylvan  Beach,  New  York,  and  they  were  dried  and  submitted  to  prolonged 
extraction  with  boiling  alcohol  and  with  boiling  water.  The  extract 
was  acid  in  reaction,  and  contained  sugar,  chiefly  Isevulose,  to  the 
extent  of  68"27%  of  the  berries.  After  drying  and  grinding  the 
extracted  fruit,  it  was  successively  digested  with  portions  of  ether 
for  a  long  while  ;  a  small  quantity  (1*34%  of  the  original  fruit)  of  a 
yellow  oil  was  obtained  ;  D^^^  0-80.  The  berries  contained  4*4% 
of  ash,  which  gave  on  analysis  the  following  percentage  composition  : 

SiOa.  FejOa.  AI2O3.  CaO.  MgO.  NagO.     K^O.      Mn.       Or.       SO3.    P2O5. 
trace     2-5'4     671     16-2     5-67     38-94     24-11     0-027     0*001     2-90    2-87 

Besides  this  the  fruit  was  found  to  contain  tartaric  acid,  citric  acid, 
and  0-84%  of  nitrogen.  J.  V.  E. 
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Relation  between  the  Utilisation  of  Reserve  Carbohydrates 
and  the  Flowering  of  Ranunculus  velutinus.  C.  Ferrari  IBUd 
^entr.,  1909,  38,  426;  from  Staz.  sper.  agrar.  ital.,  1908,  41,  127)  — 
Kemoval  of  the  buds  merely  prolonged  the  vegetative  period,  without 
the  moTked  development  of  the  vegetative  system  observed  by  Mattirolo 
in  the  case  of  Vicia  Faba.  The  plants  retained  their  green  colour, 
and  the  irregular  spots  on  the  upper  sides  of  the  leaves,  which  generally 
disappear  during  the  flowering  period,  remained.  The  amount  of 
insoluble  starch  was  doubled.  N.  H.  J  M 

Determination  of  Temperature  of  Pasteurisation  of  Milk 
m  Connexion  with  its  Industrial  Application.  Influence  of 
Heat  on  Conservation  of  Physiologrical  Properties  of  Milk 
firo'^'^i  i^It^'*''  ^  ^i^J^^AULT,  and  Dinescu  {Compt.  rend.,  1909,  148," 
140J— 1471).— Unless  carried  out  under  suitable  conditions,  pasteuri- 
sation of  the  milk  diminishes  the  yield  of  cheese,  owing  to  Pangea 
brought  about  in  the  casein,  whereby  a  considerable  proportion 
escapes  coagulation.  The  maximum  yield  is  obtained  when  pasteuri- 
sation 18  carried  out  at  67—68°.  W.  O  W 

Manuring  Sugar  Beet  with  Sodium  Chloride.  Heinricii 
Mettk  {Zeii8.  /uchtrind.  Bohm.,  1909,  33,  620-621).— The  results  of 
plot  experiments  with  sugar  beet  showed  that  an  application  of 
sodium  chloride  (100  kilos,  per  J  hectare)  increased  the  yield  of  roots 
and  the  percentage  of  sugar,  and  the  conclusion  is  drawn  that,  whilst 
sodium  chloride  is  without  appreciable  effect  in  the  case  of  good  soils 
with  a  normal  rainfall,  it  is  very  efficacious  on  light  soils  in  a  hot 
climate  with  a  deficient  rainfall.  N.  H.  J  M 

Action  of  Manganese  Sulphate  on  Various  Crops.     M    de 
MoLiNAKi  and   O.  Liqot  {BUd.    Zentr.,    1909,   38,   427:    from    Ann 
Umbloux,  1908.  609).-Manganese,  copper,  zinc,  and  ferrous  sulphates 
failed  to  increase  the  yields  of  oats  and  barley.     The  soil  confined, 
However,  a  good  deal  of  manganese.  N.  H.  J.  M. 

Action  of  Sodium  Nitrate,  Ammonium  Salts,  Calcium  Cyan- 
amide    and  Norwegian   Calcium  Nitrate.     Wilhelm   Schneide- 

^i  f '  i^o^n'^'So^o^/^^^'  ^-  ^"^^'  ^-  ^^I^'^TER,  and  J.  Graff  {Bied. 
Z^n^n,  1909,  38,366-379;  from  Arb.  dent,  landw.  Ges.,  1908,  No. 
140J.— ihe  results  of  pot  experiments  in  which  rye  and  barley  were 
given  with  various  nitrogenous  manures  showed  that  increase  of  gnvin 
was    as    follows    (sodium    nitrate  =  1 00)  :    ammonium    sulphate,    84  • 

mtlTfi'T'^^^^^'i^^.r^^':,  ^'^  °^^^^'    73'  ^'^'    ^^^'    71;    blood 

v-  u    '  ^       '  ^'  ^^'^  leather  meal,  15. 

hield  experiments  are  described  in  which  the  relative  values  of 
sodium  and  calcium  nitrates,  ammonium  salts,  and  calcium  cyanamide, 
applied  to  cereals,  potatoes  and  sugar  beet,  are  compared. 

•    N.  H.  J.  M 

pJr^"®°?®  °£  ®°'^  Moisture  on  the  Action  of  Calcium 
Uyanamide.  Sante  ©e  Grazia  (Bied.  Zentr.,  1909,  38,  421  •  from 
^iaz.    sper.   agrar.   ital,    1908.  41,   115).-The  utilisation  of   calcium 
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cyanamide  is  greatest  when  the  soil  is  moist  for  some  time  after  it  has 
been  applied.  In  the  case  of  dicyanodiamide,  moisture  has  hardly  any 
effect.  N.  H.  J.  M. 

Manurial  Experiments  with  Calcium  Cyanamide  on  Winter 
Cereals  and  Sugar  Beet.  Adolf  Ritter  von  Liebenberg  (Bied. 
Zenir.,  1909,  38,  379 — 385;  from  Zeitsch.  landw.  Versuchs.  Oesterr., 
1908,  11,  153 — 180). — In  an  experiment  with  summer  wheat  it  was 
found  jthat  only  25 — 38%  of  the  nitrogen  of  calcium  cyanamide  was 
taken  up,  and  not  more  than  50%  in  the  case  of  sodium  nitrate 
and  ammonium  sulphate.  The  manures  showed  no  after  effect  when 
winter  rye  was  grown  on  the  same  plots  ;  the  amount  of  nitrogen  was 
even  less  than  on  the  unmanured  plot.  N.  H.  J.  M. 

Effect  of  Increasing  Amounts  of  Phosphatic  Manures  on 
the  Amounts  of  Organic  Phosphorus  and  Nitrogen  Com- 
pounds, and  on  the  Relation  between  Phosphorus  and 
Nitrogen  in  Maize  Grain.  A.  Parrozzani  (Chem.  Zentr.,  1909, 
i,  1036  ;  from  Staz.  sper.  agrar.  ital.,  41,  729 — 738). — Applications  of 
increasing  amounts  of  phosphorus  in  the  form  of  mineral  phosphates 
increased  the  percentages  of  total  phosphorus  and  of  phosphorus  as 
lecithin  in  the  grain  of  maize,  whilst  the  phosphorus  as  nuclein 
remained  the  same.  No  effect  was  produced  on  the  amount  of  total 
nitrogen ;  there  was,  however,  a  slight  gain  in  protein  nitrogen,  due  to 
a  considerably  increased  production  of  zein  under  the  influence  of 
phosphatic  manure,  whilst  the  amounts  of  other  proteins  were 
diminished. 

The  results  indicate  that  phosphatic  manures  have  a  marked  effect 
on  the  activity  of  chlorophyll  assimilation,  and  that  in  absence 
of  corresponding  amounts  of  nitrogen  the  phosphorus  tends  to 
accumulate  in  the  grain.  N.  H.  J.  M. 
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Analysis  of  Coal- Gas  and  Similar  Gaseous  Mixtures ; 
Estimation  of  Nitrogen  in  Coal-Gas,  Georg  von  Knorre  {Chem. 
Zeit.y  1909,  33,  717 — 719). — The  first  part  of  the  paper  consists 
in  a  criticism  of  the  methods  usually  employed  in  analysing  coal-gas. 

Jtiger's  process  (partial  combustion  with  copper  oxide)  may  be 
improved  by  first  expelling  the  air  from  the  small  combustion  tube  by 
means  of  nitrogen,  which  may  be  readily  made  for  the  purpose  by 
introducing  air  into  the  phosphorus  pipette.  The  combustion  tube  is 
best  made  of  fused  silica.  If  nitrogen  only  is  to  be  estimated,  100  c.c. 
of  the  coal-gas  are  at  once  passed  slowly  over  the  red-hot  copper 
oxide.  L.  de  K. 
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Reduction  of  Perchlorates  by  Titanium  Sesquisulphate. 
Arthur  Stabler  (Chem.  Zeit.,  1909,  33,  759). — A  criticism  of 
Rothmund's  process  (this  vol.,  ii,  434).  The  author  has  used  titanium 
sesquisulphate  for  the  reduction  of  perchlorates  previously  {Ber.,  1903, 
36,  166,  1549),  but  the  results  (titration  of  the  excess  of  the  sa'^qui- 
sulphate  with  iron  solution)  were  not  very  satisfactory.  Good  results, 
however,  may  be  obtained  by  estimating  the  chloride  formed  in  the 
reaction  as  proposed  by  Rothmund.  For  small  quantities  of  chlorine, 
Richard's  nephelometer  (Abstr.,  1904,  ii,  287)  is  recommended. 

L.  DE  K. 

Estimation  of  Iodine  in  Protein  Combinations.  Louis  W. 
RiGGS  (J.  Amer.  CJtein.  Soc,  1909,  31,  710—717). — In  the  estimation 
of  the  iodine  in  protein  combinations  by  Baumann's  method  (Abstr., 
1896,  ii,  487),  a  portion  of  the  halogen  is  oxidised  to  iodate  during  the 
fusion.  After  the  estimation  of  the  iodine,  present  as  iodide,  by  the 
usual  method,  it  is  necessary,  particularly  in  the  case  of  proteins  of 
small  iodine  content,  to  reduce  the  iodate  by  Devarda's  alloy  and 
sodium  hydroxide,  and  to  e.stimate  the  iodine  in  the  iodide  thus 
formed.  Mixtures  of  protein  substances  and  potassium  iodide, 
analysed  by  the  foregoing  process,  do  not  give  results  comparable  with 
those  obtained  by  the  analysis  of  a  protein  substance  containing 
combined  iodine. 

Excess  of  nitrous  acid  reduces  iodates  in  such  a  way  that  the  iodine 
cannot  be  estimated  colorimetrically  in  carbon  tetrachloride.       C.  S. 

Estimation  of  Sulphur  in  Coals  and  Cokes.  M.  Holliger 
{Zeitsch.  angew.  C/iem.,  1909,  22,  1361— 1362).— A  reply  to  Dennstedt 
(compare  this  vol.,  ii,  343,  435).  The  author  thinks  Dennstedt's  process 
a  good  one,  but  advises  the  use  of  a  small  Peligot  tube  611ed  with 
hypobromite  solution  as  a  trap.  The  contents  are  afterwards  tested 
for  sulphuric  acid.  L.  de  K. 

Estimation  of  Total  Nitrogen  by  E.  A.  Mitscherlich's  Method. 
Vincent  Schenke  {Chem.  Zeit.,  1909,  33,  712— 713).— A  reply  to 
Mitscherlich  and  Herz  and  Mitscherlich  and  Merres  (this  vol.,  ii,  614). 
The  author  prefers  his  own  process  (Chem.  Zeit.,  1896,  20,  1032,  1033). 
The  following  process  is  recommended  in  the  presence  of  any  appreci- 
able amount  of  nitrites :  0*5 — 2  grams  of  the  substance,  and  so  much 
potassium  chlorate  that  there  is  one  part  of  this  to  three  parts  of 
nitrous  acid,  are  placed  in  a  round-bottomed  flask,  50  c.c.  of  water  are 
added,  and  then  drop  by  drop  3  c.c.  of  dilute  sulphuric  acid  (1  :  2). 
After  a  quarter  of  an  hour,  2 — 4  grams  of  reduced  iron  are  added,  and 
then  15  c.c.  of  the  dilute  acid  (Ulsch's  process),  and  when  the  reduc- 
tion of  the  nitrate  to  ammonia  is  accomplished,  the  organic  substances 
are  destroyed  by  evaporating  with  30  c.c.  of  sulphuric  acid  and  a  few 
drops  of  mercury  (Kjeldahl  method).  A  blank  experiment  should  be 
made,  once  for  all,  to  test  the  purity  of  the  reagents  used. 

L.  DE  K. 

Detection  of  Nitrates  in  the  Presence  of  Bromides.  Villedieu 
{J.  Pharm.  Chim.,  1909,  30,  66— 67).— When  testing  for  nitrates  in 
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the  presence  of  a  large  excess  of  bromides,  it  is  advisable  to  remove 
the  latter ;  this  can,  of  course,  be  effected  with  silver  sulphate,  but  in 
practice  this  is  rather  inconvenient  on  account  of  its  slight  solubility. 
The  following  test  is  recommended.  The  liquid,  neutralised  if 
necessary,  is  mixed  with  a  slight  excess  of  basic  lead  acetate,  which 
precipitates  nearly  all  the  bromine,  and  the  filtrate  is  then  heated  to 
boiling  and  the  excess  of  lead  precipitated  by  adding  a  little  powdered 
sodium  sulphate. 

To  the  filtrate  the  usual  test  for  nitrates  with  ferrous  sulphate  and 
sulphuric  acid  is  then  applied.  L.  de  K. 

Estimation  of  Phosphorus  in  Urine.  G.  C.  Mathison  {Bio-Chem. 
J.,  1909,  4,  233 — 239). — The  estimation  of  total  phosphorus  in  urine  is 
best  carried  out  by  Plimmer  and  Bayliss's  modification  of  Neumann's 
method ;  and  inorganic  phosphates  by  precipitation  with  magnesium 
citrate  mixture,  incineration,  and  calculation  from  the  weight  of  the 
ash  (MggPaOy).  Magnesia  mixture  gives  incorrect  results,  owing  to 
partial  precipitation  of  calcium  and  of  organic  phosphorus.  Organic 
phosphoric  acid  is  determined  by  subtracting  the  inorganic  from  the 
total  phosphoric  acid,  or  by  applying  Neumann's  method  after  the 
removal  of  inorganic  phosphates.  The  uranium  acetate  method  is 
inaccurate.  Organic  phosphorus  must  be  estimated  while  the  urine  is 
fresh,  as  it  decomposes  in  stale  urine,  especially  if  ammonia  is  present. 
It  is  readily  dialysable.  W.  I).  H. 

Disappearance  of  Arsenic  in  the  Form  of  Gaseous  or 
Volatile  Compounds  during  Putrefaction.  Mario  Tonegutti 
{Boll.  Chim.  Farm.,  1909,  48,  259—264,  370— 374).— The  author's 
experiments  show  that  the  putrefaction  of  protein  substances  contain- 
ing arsenic  is  not  accompanied  by  the  evolution  of  arsenical  gases, 
although  very  small  proportions  of  organic  arsenical  products  having 
basic  or  ptomaine  characters  are  formed,  which  are  volatile  at  a 
temperature  above  30°,  probably  between  50°  and  60°.  The  dis- 
appearance of  arsenic  from  corpses  in  the  form  of  gaseous  compounds 
is  hence  improbable.  "*    T.  H.  P. 

Gravimetric  Estimation  of  Boric  Acid.  Kurt  Arndt  (Chem. 
.2^«i<., 1909,33, 725— 726). — The  process  is  intended  for  the  estimation  of 
small  quantities  of  boric  acid  in  fused  alumina  ;  15  grams  of  potassium 
hydroxide  are  fused  in  a  nickel  crucible  until  the  mass  runs  quietly, 
and,  when  cold,  3  grams  of  the  impalpable  powder  are  sprinkled  over 
the  surface.  The  mass  is  now  again  heated  to  redness  for  three  hourt^, 
the  crucible  being  covered.  When  cold,  the  contents  are  dissolved  in 
water,  slight  excess  of  sulphuric  acid  is  added,  and  the  solution  is 
introduced  into  a  Gooch  goose-neck  apparatus.  Tlie  authors  have 
slightly  modified  this  apparatus  so  that  it  holds  fully  150  c.c.  The 
boric  acid  is  then  expelled  by  repeated  distillation  with  methyl  alcohol, 
the  distillate  is  evaporated,  as  directed  by  Gooch  and  Jones 
(Abstr.,  1899,  ii,  331),  with  a  known  weight  of  sodium  tungstate,  and 
the  residue  ignited  and  weighed. 

When  a  solution  of  alumina  and  boric  acid  is  mixed  with  ammonia, 
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a  portion  of  the  acid  is  retained  obstinately  by  the  precipitated 
hydroxide.  L.  de  K. 

Estimation  of  Boric  Acid,  R.  Mandelbaum  {Zeitsch.  anorg. 
Chem.,  1909,  62,  364— 369).— The  distillation  of  boric  acid  with 
methyl  alcohol  (Spindler,  Abstr.,  1905,  ii,  480)  may  be  used  as  an 
accurate  method  of  estimation  when  modified.  The  borate,  or 
substance  containing  borates,  is  warmed  with  40%  phosphoric  acid,  any 
carbon  dioxide  formed  expelled  by  a  current  of  purified  air,  the  flask 
connected  with  a  condenser,  and  a  receiver  containing  a  known  excess 
of  standard  sodium  hydroxide  attached.  Absolute  methyl  alcohol 
(150 — 170  c.c.  for  0*2  gram  BgO,)  is  run  into  the  flask,  which  is  then 
heated,  a  current  of  air  saturated  with  methyl  alcohol  being  bubbled 
through  it.  Finally,  the  sodium  hydroxide  flask  is  warmed  to  expel 
methyl  alcohol,  which  distils  through  a  second  condenser  into  a 
receiver.  The  sodium  hydroxide  is  then  cooled,  mixed  with  half  its 
volume  of  glycerol,  and  titrated  with  sulphuric  acid.'phenolphthalein 
being  used  as  indicator.     The  analysis  occupies  two  to  three  hours. 

C.  H.  D. 

Elementary  Analysis  According  to  Carrasco-Plancher. 
Oreste  Carrasco  {CJmvi.  Zeit.,  1909,  33,  733—734,  755— 756).— An 
improvement  of  the  apparatus  described  previously  (Abstr.,  1896,  ii, 
201).  The  copper  oxide  has  been  replaced  by  "platinum  biscuit,"  and 
different  combustion  tubes  are  used  according  to  the  nature  of  the 
substance  (solid,  liquid,  readily  volatile,  etc).  Nitrogen-,  sulphur-,  and 
halogen-containing  substances  may  also  be  analysed  by  means  of  the 
apparatus.  L.  de  K. 

Simultaneous  Estimation  of  the  Residue  and  Combined 
Carbon  Dioxide  in  Waters.     K.  Charitschkoff  (CAe7«.  Zeit.,  1909, 

33,  670). — A  slight  modification  of  the  Rohrbeck-Geissler  apparatus 
for  the  estimation  of  carbon  dioxide  in  carbonates  from  the  loss 
sustained  on  adding  hydrochloric  acid. 

The  lower,  basin-shaped,  part  of  the  apparatus  may  be  removed  and 
weighed,  and  serves  for  estimating  the  residue  of  the  water  in  the 
ordinary  way.  The  upper  part  of  the  apparatus  is  then  put  on,  and 
the  carbon  dioxide  is  estimated  as  usual.  L.  de  K. 

Estimation  of  the  Alkalinity  of  Bleaching  Powder  Solu- 
tions.     Kennedy    P,    Outon   and    W.    J.    Jones    (Analyst,    1909, 

34,  317 — 318). — A  known  volume  of  the  solution  is  added 
to  an  excess  of  iV710-hydro chloric  acid  contained  in  a  Drechsel 
bubbler,  and  a  rapid  current  of  pure  air  is  drawn  through  for  forty- 
five  minutes,  the  solution  being  meanwhile  carefully  shielded  from 
light.  After  ascertaining  that  the  liquid  is  free  from  chlorine  by 
testing  a  drop  with  a  drop  of  0"1%  solution  of  methyl-orange,  which 
should  not  be  bleached,  the  excess  of  acid  is  titrated  with  i>710-sodium 
carbonate. 

Allowance  is  then  made  for  acid  neutralised  by  the  hypochlorite  of 
the  sample.  ,  L.  de  K 
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A  New  Rapid  Volumetric  Method  for  the  Estimation  of 
Columbium  in  Presence  of  Tantalum,  and  its  Application  to 
the  Analysis  of  Columbium  Minerals.  Floyd  D.  Metzger  and 
C.  E.  Taylor  {Zeitsch.  anorg.  Ghem.,  1909,  62,  383—394).— 
Columbium  and  tantalum  could  only  be  separated  hitherto  approxi- 
mately by  fractional  crystallisation  of  the  potassium  double  fluorides. 
It  is  now  found  that  when  succinic  acid  is  added  to  a  solution  of 
columbium  and  tantalum  in  concentrated  sulphuric  acid,  the  solution 
may  be  greatly  diluted  and  heated  without  precipitation  taking  place. 
The  columbium  may  then  be  reduced  with  zinc  and  titrated  with 
permanganate,  which  does  not  act  on  succinic  acid. 

The  zinc  used  for  reduction  should  be  amalgamated,  0'5  gram  of 
mercury  dissolved  in  25  c.c.  of  nitric  acid  and  diluted  to  250  c.c. 
being  used  for  600  grams  of  zinc.  In  making  an  analysis,  0*2 — 0'5  gram 
of  the  mixed  oxides  is  fused  in  a  platinum  crucible  with  5  grams  of 
potassium  hydrogen  sulphate,  mixed  with  10  grams  of  concentrated 
sulphuric  acid,  heated  until  dissolved,  and  cooled.  The  solution  is 
transferred  to  a  beaker,  and  the  crucible  rinsed  with  30  c.c.  of  sulphuric 
acid.  Two  grams  of  succinic  acid  are  added,  the  whole  stirred,  and 
20  c.c.  of  a  saturated  aqueous  solution  of  succinic  acid  added,  with 
stirring.  The  solution  is  made  up  to  200  c.c.  with  water,  and  warmed 
to  75°.  The  Jones  reduction  apparatus,  packed  with  amalgamated 
zinc,  is  rinsed  with  200  c.c.  of  5%  sulphuric  acid  at  75°,  and  then  filled 
with  20%  acid  at  the  same  temperature.  The  columbium  solution  is 
run  through  the  apparatus,  which  is  then  washed  out  with  50  c.c.  of  20% 
acid  and  200  c.c.  of  5%  acid.  The  brown  reduced  solution  is  titrated 
with  permanganate  in  an  atmosphere  of  carbon  dioxide.  One  c.c. 
iV/10-KMnO4  =  0-007052  gram  CbgOj.  The  reaction  corresponds  with 
a  reduction  to  CbgOg.jQ.^.  In  the  analysis  of  minerals,  the  volumetric 
method  gives  lower  values  for  columbium  and  correspondingly  higher 
values  for  tantalum  than  the  method  of  fractional  crystallisation.  It 
is  more  exact  than  the  latter.  C.  H.  D. 


Estimation  of  Lead  in  Tinned  Utensils,  etc.  Franz  Knopfle 
(Zeitsch.  Nahr.  Genussm.^  1909,  17,  670). — The  usual  method  of 
separating  lead  from  tin  in  alloys  by  treating  the  latter  with  nitric  acid 
and  dissolving  the  lead  nitrate  from  the  metastannic  acid  cannot  be 
employed  if  the  alloy  contains  much  iron,  as  the  ferric  nitrate  dissolves 
a  portion  of  the  metastannic  acid,  which  is  re-precipitated  with  the  lead 
when  the  latter  is  estimated  as  sulphate.  The  following  method  is 
therefore  proposed  :  From  0-5 — 1"0  gram  of  the  alloy  is  treated  in  a 
porcelain  basin  with  nitric  acid,  D  1"50  to  1*52,  exactly  1  c.c.  of  the 
acid  being  used  for  each  0*1  gram  of  metal.  The  basin  is  then  covered 
with  a  clock-glass,  and  water  is  added  drop  by  drop  until  red  vapours 
no  longer  appear.  The  excess  of  acid  is  next  evaporated  on  the  water- 
bath,  80  as  to  leave  a  moist  residue,  to  which  is  added  a  sufficient 
quantity  of  hot  sodium  phosphate  solution  and  about  50  c.c.  of 
hot  water.  The  crystalline  precipitate  of  stannic  phosphate  is 
collected  on  a  filter,  and  the  lead  is  then  estimated  in  the  filtrate  in  the 
usual  way  as  sulphate.  W.  P.  S. 
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Colorimetric  Estimation  of  Lead  in  the  Presence  of  Iron ; 
Preparation  of  Lead-free  Reagents  by  means  of  Ferric 
Hydroxide.  John  M.  VVilkie  {J.  Hoc.  Chem.  Incl,  1909,  28, 
636 — 638). — Lead  is  precipitated  completely  from  its  solutions  by 
ammonia  provided  there  is  a  suflSciency  of  ferric  iron  present  ;  this 
fact  enables  lead-free  ammonium  chloride,  etc.,  to  be  prepared. 

When  estimating  lead  coloriraetrically  in  presence  of  iron  with 
sodium  sulphide  by  Teed's  method  (Abstr.,  1893,  ii,  242),  the  author 
finds  it  necessary  to  reduce  any  iron  to  the  ferrous  state,  and  this 
is  effected  mo.st  conveniently  by  boiling  the  acid  solution  with  a  little 
sodium  thiosulphate  until  colourless  Some  potassium  cyanide  is  then 
added,  followed  by  excess  of  ammonia.  Addition  of  tartaric  acid  is 
superfluous.  L.  de  K. 

Precipitation  of  Copper  Oxalate  in  Analysis.  Frank  A. 
GoocH  and  H.  L.  Ward  {Amer.  J.  Sci.,  1909,  [iv],  27,  448— 458).— A 
study  of  the  best  conditions  to  effect  a  complete  precipitation  of  copper 
as  oxalate,  and  containing  a  large  number  of  experiments,  the  results 
of  which  are  tabulated. 

The  best  and  most  convenient  procedure  for  the  precipitation  of 
either  small  or  large  amounts  of  copper  consists  in  adding  2  or  4  grams 
of  oxalic  acid  to  50  or  100  c.c.  of  the  5%  acetic  acid  .solution  of 
the  copper  salt  containing  5  or  10%  of  nitric  acid.  The  precipitate  is 
afterwards  titrated  with  permanganate  in  presence  of  sulphuric 
acid.  L.  DE  K. 

The  Volumetric  Estimation  of  Mercuric  Salts.  H.  Morawitz 
(Zeitach.  anorg.  Cfiem.y  1909,  62,  310 — 312.  Compare  this  vol.,  ii, 
185). — A  reply  to  the  criticisms  of  Andrews  (this  vol.,  ii,  440). 

C.  H.  D. 

Electro-chemical  Behaviour  of  Manganese.  C.  Nicolescu 
Otin  {Zeitsch.  Elektrochem.,  1909,  15,  385 — 386). — In  estimations 
of  manganese  by  Engels's  method  (electrolysis  of  a  solution  containing 
chrome  alum  and  sodium  acetate  with  an  anodic  current  density 
of  0*006  to  0"01  ampere  per  sq.  cm.),  the  author  used  a  cathodic 
current  density  of  about  0'05  ampere  per  sq.  cm.,  and  obtained  some 
7%  of  the  manganese  in  the  metallic  form.  He  finds  that  this  is 
prevented  by  using  a  low  current  density  at  the  cathode,  or  by  adding 
ammonium  sulphate  (about  2  grams  per  100  c.c.)  to  the  solution. 

T.  E. 

Electrolytic  Estimation  of  Manganese.  C.  Nicolescu  Otin 
{Zeitsch.  Elektrochem.,  1909,  15,  386 — 389). — The  deposit  formed  at 
the  anode  when  a  solution  of  a  manganese  salt  and  of  ammonium 
sulphate  (1  to  2  grams)  is  electrolysed,  is  shown  to  have  the  composition 
MnOg  (after  drying  at  200 — 220°).  Except  in  very  small  quantities, 
however,  it  does  not  adhere  well  to  the  matt  platinum  basin  used  as 
anode.  This  difficulty  is  overcome  by  adding  from  3  to  8  c.c.  of 
alcohol.  Quantities  up  to  I'l  gram  of  MnOg  may  be  estimated  in  this 
way,  using  an  anodic  current  density  of  about  0*04  ampere  per  sq.  cm. 
at  60°,  or  8  or  10  times  less  at  the  ordinary  temperature.  T.  E. 


704  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Estimation  of  Iron  by  Permanganate  in  Presence  of  Hydro- 
chloric Acid.  G.  Cecil  Jones  and  John  H.  Jeffeey  {Analyst,  1909, 
34,  306 — 316). — The  old  method  recommended  by  Fresenius  gives 
untrustworthy  results.  The  method  proposed  by  Reinhardt  (Abstr., 
1890,  296)  may,  however,  be  employed  advantageously  as  follows. 
The  iron  oxide  is  dissolved  in  25  c.c.  of  hydrochloric  acid,  D  I'l,  and 
reduced  with  as  little  stannous  chloride  solution  as  possible.  Ten  c.c. 
of  saturated  mercuric  chloride  are  then  added,  and  after  ten  minutes  it 
is  poured  into  10  c.c.  of  Reinhardt's  solution  and  diluted  with  water  to 
400  c.c.  The  liquid  is  then  titrated  with  standardised  permanganate  ; 
it  is  absolutely  necessary  that  this  should  be  added  very  slowly,  drop 
by  drop.  The  Reinhardt  solution  is  prepared  as  follows  :  200  grams 
of  crystallised  manganous  sulphate  are  dissolved  in  1000  c.c.  of  water, 
and  a  cooled  mixture  of  400  c.c.  of  sulphuric  acid  and  600  c.c.  of  water 
are  added,  also  1000  c.c.  of  phosphoric  acid,  D  1*13.  L.  db  K. 

Reduced  Iron.  Yirgil  Coblenz  and  Otto  B.  May  {Zeitsch.  angew. 
Chem.,  1909,  22,  1224 — 1227). — A.  criticism  of  the  processes  in  use 
for  the  assay  of  reduced  iron,  the  value  of  which  depends  on  the 
percentage  of  actual  metallic  iron.  The  iodine  titration  process,  and 
the  methods  based  on  the  use  of  copper  sulphate,  are  described,  and 
the  results  communicated  in  a  table. 

The  following  process  used  in  steel  analysis  seems  promising ;  it  is 
based  on  the  estimation  of  the  oxidised  iron  and  siliceous  impurities. 
One  hundred  and  seventy  c.c.  of  a  nearly  saturated  solution  of  potassium 
cupric  chloride  and  5  grams  of  citric  acid  are  placed  in  a  flask,  and  3 
grams  of  the  sample  are  added.  After  shaking  for  some  time  at  a  tem- 
perature not  exceeding  15*5°,  the  undissolved  iron  oxides,  etc.,  are 
collected,  washed  with  cold  water,  and  then  with  a  weak  solution  of 
citric  acid  until  free  from  copper.  The  mass  is  then  dried,  ignited,  and 
weighed  as  ferric  oxide.  L.  de  K. 

Analysis  of  Special  Steels.  J.  Pepin  Lehalleur  (Mon.  Sci, 
1909,  23,  i,  263). — In  the  analysis  of  steels  containing  molybdenum, 
vanadium,  wolfram,  nickel,  and  chromium,  the  separation  of  the  first 
of  these  metals  from  the  others  by  means  of  ether  should  be  carried 
out  in  hydrochloric  acid  solution  (D  1*12).  The  ether  is  distilled  off, 
and  the  residue  evaporated  with  sulphuric  acid.  The  warm  aqueous 
extract  is  treated  with  hydrogen  sulphide,  and  the  precipitated  sulphide 
ignited  in  a  stream  of  hydrogen  sulphide,  but  not  in  hydrogen,  as  this 
reduces  the  product  to  a  sulphide  lower  than  that  corresponding  with 
MoSg. 

Vanadium  is  precipitated  in  ammoniacal  solution  as  manganese 
vanadate,  and  redissolved  in  concentrated  hydrochloric  acid.  Chromium 
is  reduced  from  the  chromate  by  ferrous  ammonium  sulphate,  and  the 
excess  of  this  salt  titrated  with  permanganate.  Tungsten  is  estimated 
by  attacking  the  alloy  with  concentrated  hydrochloric  acid,  evaporating 
to  dryness  twice  with  nitric  acid,  and  then  with  hydrochloric  acid  and 
potassium  chlorate.  The  residue  is  dissolved  in  boiling  dilute  hydro- 
chloric acid,  and  the  liquid  (A)  decanted  on  to  an  ashless  filter ;  the 
insoluble  residue  is  treated  with  boiling  dilute  ammonium  hydroxide, 
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wben  tuDgstic  acid  is  dissolved  together  with  a  little  silica.  The 
liquid  is  poured  on  to  the  preceding  filter,  washed  with  dilute  am- 
monium hydroxide,  and  the  liquid  collected  in  another  vessel.  The 
ammoniacal  filtrate  is  concentrated,  transferred  to  a  tared  platinum 
crucible,  and  evaporated  to  dryness  with  nitric  ncid  until  the  residue 
\H  yellow.  The  crucible  and  contents  are  weighed,  treated  with  hydro- 
iluoric  and  sulphuric  acids,  and  re-weighed,  the  loss  giving  the  silica 
which  haH  been  volatilised.  The  filter  paper  is  ignited  and  weighed, 
treated  with  hydrotluoric  add,  and  the  remainder  of  the  silica  thus 
estimated.  The  residue  is  fused  with  sodium  hydrogen  sulphate, 
extracted  with  water,  and  added  to  the  liquid  (A),  in  which  chromium 
is  estimated  by  one  of  the  usual  methods.  The  nickel  (after  precipita- 
tion as  sulphide)  is  estimated  by  electrolysis  in  ammoniacal  solution 
with  a  maximum  current  of  4  amperes.  F.  M.  G.  M. 

Miorocbemical  Reaction  of  Cobalt ;  Nickel  and  Cobalt 
DimethylaminobeDzeneazobenzenesulphonatea.  M.  Emmamukl 
Pozzi  EscoT  {A7in.  Chim.  anal.,  1909, 14,  207— 208).— The  nickel  com- 
pound when  crystallised  from  hot  water,  in  which  it  is  only  sparingly 
soluble,  forms  lustrous,  yellow,  hexagonal  tablets.  Magnesium  also 
yields  a  similar  precipitate,  but  this  becomes  crystalline  in  the  cold, 
and  the  crystals  are  smaller  than  those  of  nickel. 

The  cobalt  compound  crystallises  both  from  hot  and  cold  solutions 
in  long,  slender  prisms,  forming  long  needles  of  a  violet  or  black 
colour,  often  grouped  in  stars ;  when  obtained  from  a  rapid  evapora- 
tion, small  needles  are  formed,  grouped  in  palisade-like  form.  The 
colour  and  size  distinguish  the  cobalt  crystals  sufficiently  from 
similar  crystals  of  other  metals.  L.  db  K. 

Estimation  of  Nickel  and  Cobalt  according  to  Rosenheim- 
Huldschineky.  Max  Pritzb  {Ch«vt.  Zeit.,  1909,  33,  694).— This 
process  is  based  on  the  fact  that  cobalt-ammonium  thiocyanate  is 
soluble  in  a  mixture  of  amyl  alcohol  and  ether,  whiht  the  nickel 
compound  is  not.  When  the  solution,  however,  contains  50  or 
100  times  more  nickel  than  cobalt,  a  small  portion  of  nickel  is  also 
extracted.  In  order  to  free  the  cobalt  completely  from  nickel,  the 
author  prefers  treatment  with  dimethylglyoxime  to  a  second  shaking 
with  the  amyl  alcohol-ether  mixtvure.  L.  dk  K. 

The  Estimation  of  Vanadium  in  Steel.  Emtle  Jaboulay 
(Rev.  gen.  Chim.  pure  appl.,  1909,  12,  142). — This  method  is  based  on 
the  fact  that  when  a  solution  containing  hypovanadic  acetate  and  a 
large  excess  of  ferrous  acetate  is  boiled  in  contact  with  air,  oxidation 
takes  place  and  a  precipitate  is  slowly  formed  which  contains  the 
vanadium,  iron,  and  any  chromium  which  may  be  present. 

Modifications  of  the  method,  which  are  to  be  used  when  chromium, 
tungsten,  molybdenum,  or  other  metals  are  present,  are  also  described 
in  detail.  F.  M.  G.  M. 

Estimation  of  Bismutb  in  "  Bismuthum  Tribromo- 
phenylicum."     O.  Schlenk  {Pharm.  Zeit.,  1909,  54,  538).— One  to 
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two  grams  of  the  sample  are  heated  to  boiling  with  20  c.c.  of  10% 
sodium  hydroxide  solution  until  the  bismuth  hydroxide  has  separated. 
The  liquid  is  diluted  with  water,  and  after  decanting  it  through  a 
filter,  the  precipitate  is  again  treated  repeatedly  with  the  hot  alkali, 
until  this  no  longer  gets  turbid  on  adding  hydrochloric  acid  (absence 
of  tribromophenol).  The  precipitate  is  now  collected  on  the  filter, 
thoroughly  washed  with  hot  water,  and  then  burnt  with  the  filter  in  a 
porcelain  crucible.  It  is  then  moistened  with  nitric  acid,  dried,  and 
once  more  ignited.  L.  de  K. 

Comparison  of  the  Iodide  and  Lime  Methods  for  the 
Estimation  of  Glycerol  in  Wine.  J.  Schindler  and  H.  Svoboda 
{Zeitsch.  Nahr.  Genussm.,  1909,  17,  735 — 741).— The  iodide  method 
described  by  Zeisel  and  Fanto  (Abstr.,  1902,  ii,  585 ;  1904,  ii,  95)  for 
the  estimation  of  glycerol  in  wine  was  found  by  the  authors  to  be 
trustworthy  and  rapid  ;  the  apparatus  devised  by  Stritar  (Abstr.,  1904, 
ii,  95)  is  of  considerable  use  in  carrying  out  the  process.  The  lime 
method,  in  the  case  of  dry  wines  or  wines  which  do  not  contain  more 
than  5  grams  of  sugar  per  100  c.c,  yields  concordant  results  ;  the 
latter  are,  however,  somewhat  lower  than  those  obtained  by  the  iodide 
method.  Possibly  the  loss  of  glycerol  during  evaporation  is  balanced 
by  the  presence  of  impurities.  Preference  must  be  given  to  the  iodide 
method  in  the  case  of  sweet  wines,  as  the  lime  method  gives  results 
which  are  too  low.  W.  P.  S. 

Estimation  of  Glycogen  and  Starch  ;  Detection  of  Horse 
Flesh  in  Sausages.  Maurice  Piettre  (Ann.  Ghim.  anal.,  1909,  14, 
206 — 207). — Twenty-five  grams  of  the  contents  of  the  sausage  are 
boiled  in  a  reflux  arrangement  with  80  or  90  c.c.  of  alcoholic  potassivim 
hydroxide  (aqueous  potassium  hydroxide,  D  1*3,  20  c.c;  absolute  alcohol, 
80  c.c),  which  removes  the  fatty  and  protein  matters.  The  residue  is 
collected  on  a  filter,  and  washed  first  with  hot  80  vol.%  alcohol,  and 
then  with  cold  alcohol  slightly  acidified  with  hydrochloric  acid  until 
nearly  the  whole  of  the  alkali  is  removed. 

The  mass  is  then  heated  with  slightly  alkaline  water,  which  dissolves 
both  starch  and  glycogen.  On  adding  an  equal  volume  of  alcohol,  the 
starch  is  precipitated,  and  may  be  collected  and  washed  with  cold 
50  vol.%  alcohol ;  the  filtrate  is  then  concentrated  to  a  small  volume, 
and  the  glycogen  precipitated  by  adding  excess  of  absolute  alcohol. 
It  may  be  recognised  by  its  flocculent  appearance  and  brown  colour, 
and  by  the  reaction  with  iodine  in  acetic  acid  solution.  If  desired,  it 
may  be  collected,  washed  with  alcohol,  dried,  and  weighed. 

L.  DE  K. 

The  Estimation  of  Mineral  Acids  in  Vinegar.  Fernand 
Kepiton  {Mon.  Sci.,  1909,  [iv],  23,  i,  172). — A  criticism  of  the  work 
published  by  Richardson  and  Bower  (J.  Soc.  Chem.  Ind.,  1906,  25, 
836)  on  the  same  subject.  The  author  considers  his  methods  simpler 
and  his  results  quite  as  accurate  as  those  obtained  by  the  above 
workers.  F.  M.  G.  M. 
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Estimation  of  Fatty  Acids  in  Soaps.  M.  Dominikiewicz 
(C/t«w.  ZeiL,  1909,  33,  728). — Ten  c.c.  of  soap  solution  (=  about 
0*5  gram  of  soap)  are  decomposed  by  heating  with  10  c.c.  of  hydrochloric 
acid  on  the  boiling  water-bath  for  five  minutes,  and  then  centri- 
fugalised  for  five  minutes  in  a  specially  constructed  apparatus 
(resembling  a  butyrometer).  The  fatty  layer  is  then  read  off  on 
a  scale  (temp.  99'^)  ;  each  division  ->0'01  gram  of  acids.  As,  however, 
the  sp.  gr.'s  of  the  acids  are  less  than  that  of  water,  a  correction  must 
be  applied  when  calculating  the  percentage  by  weight.  In  practice, 
the  sp.  gr.'s  of  fatty  acids  used  in  soap-making  may  be  taken  as  about 
0-835  (temp.  99°).  L.  de  K. 

Estimation  of  Leustic  Acid  in  Urine.  John  H.  Rykkel  {Proc. 
phi/biol.  Soc,  1909,  V — vii ;  J.  FkyaioL,  39). — The  urine  is  first  steam- 
distilled  with  rather  over  50%  of  sulphuric  acid ;  the  lactic  acid  then 
yields  acetaldehyde  quantitatively.  The  acid  distillate  is  then  just 
made  alkaline  and  redistilled ;  to  the  distillate,  Schiff's  reagent 
(rosaniline  hydrochloride  bleached  with  sulphur  dioxide)  is  added,  and 
the  depth  of  colour  compared  by  a  colorimeter  with  that  obtained  with 
the  reagent  and  standard  formaldehyde  solution.  W.  D.  U. 

Reactions  of  Oxalates.  Tarak  Nath  Das  {Chem.  Xetos,  1909, 
99,  302). — Vov  the  analysis  of  salts  containing  oxalates,  the  following 
method  is  advocated  as  being  more  expeditious  than  the  usual  operation 
of  ignition.  The  precipitate  obtained  in  the  course  of  analysis  by 
adding  ammonium  chloride  and  ammonia  is  dissolved  in  nitric  acid, 
and  the  decomposition  of  all  oxalates  and  their  conversion  into  nitrates 
is  effected  by  adding  excess  of  potassium  chlorate  and  boiling  for  a  few 
minutes. 

Oxalates  may  be  detected  when  in  presence  of  carbonates,  sulphites, 
etc.,  by  treating  the  mixture  with  dilute  nitric  acid  until  the  evolved 
gas  no  longer  renders  lime  water  cloudy  (separation  from  carbonates), 
adding  excess  of  potassium  chlorate,  and  again  boiling ;  if  the  lime 
water  is  now  turned  cloudy,  the  presence  of  oxalate  may  be  inferred. 

J.  V.  E. 

Estimation  of  the  Volatile  Organic  Acids  of  Tobacco  and 
the  Behaviour  of  the  Oxalic  Acid.  Richard  Kisslinu  {Chem. 
ZeiL,  1909,  33,  719— 720).— A  criticism  of  Tdth's  method  (Abstr., 
1908,  ii,  238,  330;  this  vol.,  ii,  446).  Toth's  statement  that  malic, 
citric,  and  oxalic  acids  yield  an  acid  distillate  on  boiling  with  addition 
of  sulphuric  acid  is  erroneous.  Oxalic  acid  is  not  decomposed  on 
repeated  evaporation  with  water,  but  the  dry  residue  on  being  heated 
at  100°  gradually  volatilises  by  sublimation.  When  malic  and  citric 
acids  are  also  present,  the  oxalic  acid  is  but  very  imperfectly  expelled. 
Acetic  acid,  if  present,  may  be  readily  got  rid  of  by  heating  on  the 
water-bath  until  the  odour  is  completely  gone.  L.  de  K. 

Detection  of  Benzoic  Acid  in  Foods.  Mile.  Anna  Jonbscu  {J. 
Pharm.  Chim.,  1909,  [vi],  30,  16 — 17). — In  a  private  communication 
to  the  author,  Leys   has   claimed   priority  for  the  discovery  of  the 
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hydrogen  peroxide  test  for  benzoic  acid,  described  recently  by  the 
author  (this  vol.,  ii,  627).  Leys'  memoir  (Abstr.,  1901,  ii,  488)  only 
gives  precise  directions  for  the  detection  of  "  saccharin "  by  this 
method,  and  the  author's  object  was  to  indicate  that  benzoic  acid  could 
be  readily  isolated  from  foods  containing  it  and  be  detected  by  this 
test.  T.  A.  H. 

Detection  of  Benzoic  Acid  in  Meats  and  Fats.  Karl 
Fischer  and  O.  Gruenert  {Zeitsch.  Nahr.  Genussm.,  1909,  17, 
721 — 734). — In  the  method  proposed,  the  benzoic  acid,  after  it  has  been 
extracted  from  the  substance  under  examination,  is  converted  in  part 
into  salicylic  acid  by  fusion  with  sodium  hydroxide,  and  the  presence 
of  the  latter  ascertained  by  the  well  known  coloration  produced  with 
ferric  chloride.  Fifty  grams  of  the  finely  divided  meat,  or  molten  fat, 
are  well  mixed  with  100  c.c.  of  50%  alcohol,  acidified  with  sulphuric 
or  hydrochloric  acid  (in  the  case  of  fats,  the  use  of  20%  alcohol  is 
recommended) ;  the  alcoholic  solution  is  then  separated,  rendered 
alkaline,  and  evaporated  until  the  alcohol  has  been  removed.  The 
residual  liquid  is  diluted  to  a  volume  of  50  c.c,  5  grams  of  sodium 
chloride  are  added,  the  mixture  is  acidified  with  sulphuric  acid,  heated 
to  boiling,  cooled,  and  extracted  with  ether.  The  ethereal  extract  is 
evaporated,  the  residue  is  fused  in  a  silver  crucible  with  a  little 
sodium  hydroxide,  and  the  fused  mass  is  dissolved  in  water.  The 
solution  obtained  is  acidified  with  sulphuric  acid,  extracted  with  ether, 
and  the  residue  obtained  on  evaporating  the  ether  is  tested  with  a 
drop  of  05%  ferric  chloride  solution.  The  method  will  detect  the 
following  quantities  of  benzoic  acid  :  in  fresh  meat,  0*01%;  in  smoked 
meats,  0-02%  ;  in  lard,  butter,  etc.,  0-005%.  The  test  described  by 
Brevans  (Abstr.,  1902,  ii,  112)  is  stated  to  be  useless  for  the  detection 
of  benzoic  acid  in  meats  and  fats.  Tests  which  are  based  on  the  con- 
version of  benzoic  acid  into  benzaldehyde  are  capable  of  detecting  the 
presence  of  0'04%  of  the  acid  in  fresh  meats,  but  not  in  smoked  meats  ; 
they  are  unsatisfactory  in  the  case  of  fats.  W.  P.  S. 

The  Schardinger  Reaction  for  Milk.  Kurt  Schern  (Biochem. 
Zeitsch.,  1909,  18,  261 — 284). — Schardinger  has  shown  that  milk  at 
45°  decolourises  a  reagent  containing  methylene-blue  and  formaldehyde. 
This  reaction  is  apparently  due  to  the  presence  of  an  enzyme,  as  it  is 
not  produced  if  the  milk  is  boiled  previously.  The  author  shows 
however,  that  the  Schardinger  reaction  is  not  produced  by  all  milks. 
Milk  from  cows  in  the  earlier  stages  of  lactation  is  inactive.  The 
activity,  however,  increases  with  the  stage  of  lactation,  and  is  generally 
given  with  milk  from  cows  in  the  later  stages.  For  these  reasons,  the 
Schardinger  reaction  must  be  applied  with  care  to  milk  examined  for 
hygienic  purposes.  S.  B.  S. 

The  Quantitative  Estimation  of  Diphenylamine.  Dreger 
{Zeitsch.  ges.  Schiess,  Sprengsloffwesen,  1909,  4,  123). — When 
diphenylamine  is  brominated  in  alcoholic  solution,  tetrabroinodiphenyl- 
amine,  red  needles,  m.  p.  102°,  is  precipitated  on  the  addition  of  water. 
It  is  insoluble  in  water,  sparingly  soluble  in  alcohol,  but  soluble  in  the 
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ordinary  organic  media.  The  quantitative  estimation  is  carried  out  as 
follows.  An  alcoholic  solution  of  commercial  diphenylamine  is  slowly 
treated  with  an  excess  of  bromine  in  alcohol  until  no  further  precipi- 
tate is  produced.  About  twice  the  volume  of  water  is  added  with 
stirring,  and  the  mixture  heated  until  the  alcohol  and  excess  of  bromine 
are  removed  and  the  precipitate  becomes  granulated  ;  this  is  collected 
in  a  tared  Gooch  crucible,  washed  with  warm  water,  and  dried  at 
98—100°.  F.  M.  G.  M. 

Estimation  of  Urea  in  Urines.  Ph(ebu8  A.  Levene  and 
GusTAVE  M.  Meykb  {J.  Ainer.  C/iejn.  Soc.,  1909,  31,  717— 722).— An 
objection  to  Benedict  and  Gephart's  method  (this  vol.,  ii,  103)  is  the 
partial  hydrolysis  of  the  uric  acid  and  creatinine  by  the  hydrochloric 
acid  at  150°.  The  authors  overcome  the  difficulty  by  removing  the 
basic  substances  by  means  of  phosphotung.stic  acid.  In  the  modified 
method,  12  5  c.c.  of  urine  are  placed  in  a  50  c.c.  flask,  and  a  10% 
solution  of  phosphotungstic  acid  in  10%  sulphuric  acid  is  added  slightly 
in  excess  of  the  amount  required  to  precipitate  the  basic  substances. 
After  twenty-four  hours,  the  volume  is  made  up  to  50  c.c.  with  10% 
sulphuric  acid.  The  solution  is  filtered,  and  20  c.c.  of  the  filtrate 
are  heated  in  an  autoclave  as  in  Benedict  and  Gephart's  method. 

C.  S. 

Isolation  of  Conium  Alkaloids  from  Animal  Tissues.  Walter 
J.  Billing  {Bio-Chevi,  1909,  J.,  4,  286— 299).— The  most  satisfactory 
method  for  the  isolation  of  coniine  from  animal  tissues  to  which  it  has 
been  added  is  that  of  distillation.  Coniine  appears  to  be  decomposed 
both  by  the  action  of  living  cells  and  during  putrefaction.  Con- 
hydrine  and  i/^-conhydrine  can  be  isolated  by  extraction  with  alcohol  and 
precipitation  by  phosphotungstic  acid,  but  the  results  are  inconstant. 

W.  D.  H. 

Factors  which  Influence  the  Estimation  of  Creatinine. 
F.  0.  Cook  {J.  Amer.  Chein.  Soc.,  1909,  31,  673— 693).— Folin's  colori- 
metric  method  for  the  estimation  of  creatinine  (Abstr.,  1904,  ii,  375) 
gives  satisfactory  results  for  the  total  creatinine  in  beef  extracts  and 
similar  products,  but  is  not  trustworthy  for  the  estimation  of  the 
original  creatinine  in  meat  products.  After  a  brief  historical  discus- 
sion of  the  colour  reaction  which  takes  place  when  a  creatinine  solution 
is  treated  with  picric  acid  and  an  alkali,  the  author  tabulates  the 
results  of  experiments  on  solutions  of  meat  extract,  creatine,  and 
creatinine  to  ascertain  what  is  the  influence  on  the  colour  of  the 
amount  of  picric  acid  and  of  alkali,  and  also  the  influence  of  dilution, 
of  keeping,  of  coagulable  proteins,  and  of  proteoses  and  peptones. 
The  results  show  that  in  all  cases  in  Folin's  method  it  is  desirable 
to  take  25  or  30  c.c.  of  12%  picric  acid  solution,  and  10  c.c.  of  10% 
sodium  hydroxide.  The  values  for  creatine  and  creatinine,  alone,  in 
meat,  or  in  meat  extract,  are  lowered  by  dilution ;  the  error  appears 
to  be  fairly  constant,  and  averages  0"00019  gram  of  creatinine  per  10  c.c. 
of  dilution.  Before  taking  readings,  the  solution  should  remain  five 
minutes  after  adding   the    reagents.      The    presence    of    coagulable 
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protein,  or  of  proteoses  and  peptones,  lowers  the  values  for  solutions 
containing  creatine,  creatinine,  or  meat  extract.  The  autoclave 
method  of  Benedict  and  Myers  (Abstr.,  1907,  ii,  492),  modified  so  as 
to  be  applicable  to  meat  products,  gives  the  most  satisfactory  results  in 
estimating  creatine.  C.  S. 

New  Reactions  of  Hydrastine,  Hydrastinine,  and  Narco- 
tine.  A.  Labat  {Bull.  Soc.  chim.,  1909.  [iv],  5,  742— 743).— When 
0*1  c.c.  of  solutions  of  hydrastine  (0'33%),  hydrastinine  (1%),  or 
narcotine  (1%)  in  10%  sulphuric  acid  is  added  to  2  c.c.  of  sulphuric 
acid,  and  the  mixture  heated  on  a  water-bath  with  O'l  c.c.  of  solutions 
of  certain  phenols,  very  beautiful  colorations  are  produced.  With  a 
5%  alcoholic  solution  of  gallic  acid,  the  colour  is  an  intense  emerald- 
green,  which  gradually  becomes  blue.  The  absorption  spectrum  of  the 
liquid  exhibits  bands  in  the  red  and  between  the  red  and  yellow,  the 
latter  of  which  disappears  more  quickly  on  dilution.  The  solution 
when  diluted  with  glacial  acetic  acid  becomes  violet.  With  a  5% 
guaiacol  or  catechol  solution,  a  currant-red  colour  is  first  developed, 
which  becomes  violet.  Finally,  in  the  case  of  a  2%  solution  of  morphine 
hydrochloride,  the  mixture  gradually  becomes  violet. 

The  reaction  with  gallic  acid  is  the  most  sensitive,  being  recog- 
nisable with  1  part  of  hydrastinine,  hydrastine,  or  narcotine  in 
50,000,  40,000,  or  20,000  parts  of  water  respectively. 

The  reactions  confirm  the  close  analogies  supposed  to  exist  between 
the  constitution  of  the  three  alkaloids.  E.  H. 

New  Reactions  of  Opianic  Acid  and  their  Applications  to 
the  Detection  of  Hydrastine  and  Narcotine.  A.  Labat  (Bull. 
Soc.  chim.,  1909,  [iv],  5,  743 — 745.  Compare  preceding  abstract). — 
When  a  sulphuric  acid  solution  of  hydrastine  or  narcotine  is  oxidised 
with  potassium  permanganate,  appreciable  quantities  of  opianic  acid 
are  produced.  By  adding  0-1  c.c.  of  a  1%  alcoholic  solution  of  the 
latter  acid  to  2  c.c.  of  pure  sulphuric  acid,  and  treating  the  mixture 
with  0*1  c.c.  of  a  solution  of  certain  phenols,  colorations  are  obtained. 
With  a  5%  solution  of  gallic  acid  a  blue  coloration  is  produced,  and 
changes  to  the  colour  of  dead  leaves  on  heating  on  a  water-bath.  A 
5%  alcoholic*guaiacol  solution  gives  a  currant-red  colour,  which  changes 
to  an  intense  blue  on  the  water-bath,  whilst  the  absorption  spectrum 
of  the  solution  then  has  bands  in  the  red,  between  the  red  and  the 
yellow,  in  the  green,  and  between  the  green  and  the  blue ;  these 
disappear  on  dilution  in  the  reverse  order  to  that  in  which  they  are 
given.  Similar  colorations  are  obtained  with  catechol.  Similarly,  with 
20%  alcoholic  solutions  of  a-  and  ^-naphthol,  currant-red  and  wine-red 
colours  are  produced  respectively.  A  5%  alcoholic  solution  of  codeine 
gives  a  violet  coloration  which  gradually  changes  to  blue  on  a  water- 
bath.  An  intense  violet  tint,  becoming  paler  on  the  water-bath, 
is  obtained  with  an  alcoholic  solution  (2-5%)  of  ^-methoxy naphthalene. 

E.  H. 

Estimation  of  Quinine  and  its  Excretion  in  the  Urine. 
M.  NisHi  {Arch.  exp.  Fath.  F/utrm.,  1909, 60,  312— 323).— Acid  quinine 
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citrate  {C^qU^^O^^^i^o^s^t)  ^^^  ^®  prepared  by  saturating  quinine 
with  citric  acid  in  ethereal  solution,  and  the  preparation  of  this 
compound  renders  the  estimation  of  quinine  an  easy  matter.  In  the 
urine,  the  quinine  is  finst  extracted  with  ether  after  the  urine  is  made 
strongly  alkaline.  About  34"5%  of  the  quinine  given  is  recoverable  in 
the  urine,  and  the  greater  part  of  this  (25"5%)  is  excreted  during  the 
first  twenty-four  hours.  If  the  quinine  is  given  by  the  mouth  in 
combination  with  arsenic  or  iron,  the  absorption  and  excretion  of 
quinine  are  not  affected.  W.  D.  H. 

Micro-chemical  Detection  of  Alkaloids,  particularly  in  the 
Leaves  of  Pilocarpus  pennatifoUus.  O.  Tunman  {Chem.  Zentr., 
1909,  i,  1510-1511  ;  from  Sdiweiz.  Woch.  Clieni.  Pharm.,  1909,  47, 
177 — 183). — The  reagents  are  applied  directly  to  the  cells.  Zinc 
chloride-iodine  forms  dark  black  droplets,  which  exhibit  rapid  motion, 
but  dissolve  after  fifteen  minutes.  The  disadvantage  of  this  test  is 
that  the  strong  cellular  walls  of  the  epidermis  is  also  attacked.  If 
the  preparations  are  soaked  for  a  few  seconds  in  a  drop  of  dilute  nitric 
acid  (1:5)  and  then  placed  on  another  object  glass  with  a  little  absolute 
alcohol,  a  crystalline  deposit  of  pilocarpine  nitrate  will  be  noticed. 
When  moistened  on  a  slide  with  potassium  mercuric  iodide,  and  then 
with  a  few  drops  of  hydrochloric  acid,  a  grey,  amorphous  precipitate  is 
formed.  Solution  of  iodine  in  potassium  iodide  (1  part  of  each  to  200 
parts  of  water)  causes  in  the  pilocarpine-containing  cells  numerous 
dark  brown  or  reddish-brown,  lustrous,  oily  droplets,  which  unite  to 
larger  drops  and  then  soon  disappear.  With  slightly  acidified  iodine 
solutions,  finely  granulated  mas.ses  are  obtained.  The  same  occurs  with 
potassium  bismuth  iodide,  but  the  precipitates  are  then  of  a  bright  red 
colour. 

The  author  describes  how  the  pilocarpine  alkaloids  are  distributed. 
In  the  inner  tissues  some  cells  give  decided  reactions  for  alkaloids, 
whilst  neighbouring  tissues  do  not  contain  a  trace.  L.  DE  K. 

A  New  Method  for  Detection  of  Indole  in  Culture  Media. 
G.  MoRELLi  {Zentr.  Bakt.  Par.,  1909,  i,  50,  413— 415).— Indole 
gives  a  red  coloration  with  oxalic  acid.  The  test  for  indole  is  carried 
out  by  hanging  a  piece  of  filter  paper,  which  has  been  dipped  in 
saturated  oxalic  acid  and  then  dried  and  sterilised,  just  above  the 
culture  medium.  S.  B.  S. 

Detection  of  Coal-tar  Colours  in  Wine  by  means  of  the 
Reaction  between  Iodine  and  Tannin.  Carlo  Oonti  {Boll.  Chim. 
Farm.,  1909,  48,  295 — 298). — A  solution  of  tannin  absorbs  iodine, 
giving  a  liquid  which  does  not  react  with  starch  paste,  and,  if  not 
saturated  with  iodine,  does  not  evolve  iodine  when  distilled  almost  to 
dryness.  When  iodine  is  added  to  a  red  wine,  all  the  natural  colouring 
matter  of  the  latter  is  precipitated,  the  reaction  proceeding  rapidly  and 
completely  in  the  warm.  This  reaction  is  applied  to  the  detection  of 
coal-tar  dyes  in  wines,  the  procedure  being  as  follows. 

One  hundred  e.c.  of  the  wine  are  freed  completely  from  alcohol  by 
evaporation,  the  eold  residue  being  made  up  to  the  original  volume 
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with  water.  To  the  liquid,  heated  at  40 — 50°  on  a  water-bath  and 
shaken,  a  2%  solution  of  iodine  in  potassium  iodide  solution  is  added 
until,  ■  on  testing  with  starch  paper,  the  coloration  does  not  remain 
constant.  The  solution  is  heated  in  a  water-bath  so  long  as  the 
precipitate  does  not  become  flocculent  or  assume  an  orange-red  colour ; 
it  is  then  left  for  three  to  four  hours  and  filtered.  To  1 0  c.c.  of  the 
filtrate  is  added,  drop  by  drop,  a  slight  excess  of  sodium  thiosulphate 
solution.  Natural  wine  then  appears  pale  yellow,  whilst  wine  coloured 
artificially  with  an  acid  dye  is  rendered  more  or  less  red  ;  the  latter 
colour  becomes  more  evident  if  the  acid  of  the  wine  precipitates  free 
sulphur  from  the  excess  of  thiosulphate.  In  this  way  1  part  of 
colouring  matter  per  100,000  of  wine  is  rendered  evident.  Should  the 
coloration  be  doubtful,  a  thread  of  fat-free  wool  is  boiled  for  twenty 
minutes  in  a  portion  of  the  residual  liquid  acidified  with  a  few  drops 
of  hydrochloric  acid.  The  wool  is  removed,  well  washed,  and  gently 
heated  in  dilute  sodium  thiosulphate  solution.  With  a  natural  wine, 
the  wool  then  has  a  yellow  colour,  whilst  with  a  wine  artificially 
coloured,  it  has  a  distinct  red  colour.  This  modification  detects  1  part 
of  colouring  matter  per  400,000  of  wine.  T.  H.  P. 

Detection  of  Urobilin  in  Urine.  P.  GviQvm{Chem.  Zentr.,  1909, 
1,  1273;  from  Bull.  Sci.  Pharm.,  1909,  16,  88— 89).— The  author 
proposes  to  precipitate  the  urobilin  by  saturating  the  urine  with 
ammonium  sulphate  after  acidification  with  hydrochloric  acid.  The 
precipitate  is  washed  with  a  saturated  solution  of  ammonium  sul- 
phate, dried  in  a  vacuum  over  sulphuric  acid  or  calcium  oxide,  and 
then  extracted  with  hot  ethyl  acetate.  The  solution  which  contains 
the  urobilin  is  examined  spectroscopically.  The  chief  absorption 
bands  lie  between  green  and  blue  from  X  =  502 — 482  or  501 — 483. 
If  zinc  acetate  is  added,  the  bands  move  towards  A  =  51 7 — 497. 

L.  DE  K. 

Estimation  of  the  Oxidation  Numbers  of  Urine  with 
Potassium  Permanganate.  Hille  {Chem.  Zentr.,  1909,  1,  1201 ; 
from  Apoth.  Zeit.,  1909,  24,  146 — 147). — The  oxidation  number  of  a 
urine  is  the  number  of  mg.  of  oxygen  absorbed  by  1  c.c.  of  the  sample. 
The  operation,  which  is  the  same  as  in  the  Kubel  process  for  the 
estimation  of  organic  substances  in  water,  is  carried  out  as  follows  : 
10  c.c.  of  diluted  urine  (10  grams  :  100  c.c.)  are  mixed  with  50  c.c.  of 
water  and  25  c.c.  of  dilute  sulphuric  acid  (1  :  2),  and  heated  to  boiling. 
iV710-Permanganate  is  then  added  until  the  liquid  is  dark  red,  and  the 
heating  is  continued  for  ten  minutes.  To  the  solution,  which  must 
still  be  decidedly  red,  10  c.c.  of  iV/10-oxalic  acid  are  added,  and  then, 
again,  permanganate  until  the  liquid  is  permanently  coloured  after  ten 
minutes  boiling. 

The  oxidation  numbers  of  normal  urines  seem  to  lie  between  4  and 
IJ.  Diabetic  and  other  abnormal  urines  absorb  from  13 — 14  mg.  of 
oxygen.  L.de  K»^/ 
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Ultraviolet  Band  Spectrum  of  Phosphonis.  Airroiiri  di 
(iKAMONT  and  C11AKLK8  DB  Wattsvillk  (Compt.  rend.f  1909,  140, 
203 — 2G6). — Attention  is  called  to  the  agreement  in  the  constitution 
of  the  ultra-violet  spark  and  flame  spectra  obtained  independently  by 
the  two  authors  in  operating  with  a  solution  of  phosphoric  acid.  The 
results  aie  tabulated  in  parallel  tablet?.  H.  M.  D. 

Absorption,  Fluorescence,  Magnetic  Rotation,  and  Anomalous 
Dispersion  of  Mercury  Vapour.  Robkht  W.  Wood  {PhyiihaU. 
Ztilsc/i.,  1909, 10,  466 — 471*). — The  emissive  and  absorptive  properties 
of  mercury  vajHsur  have  been  examined,  more  especially  in  reference 
to  the  properties  of  the  absorption  band  at  X  2536.  The  changes  which 
take  place  in  the  absorption  spectrum  as  the  density  of  the  vapour 
increases  have  been  ascertained  by  means  of  photographic  recordr. 

The  tluorescence  spectrum  of  mercury  vspour  varies  with  the  nature 
of  the  sparking  electrodes,  and  the  observations  indicate  that  the  line 
A.'2536  is  due  to  the  action  of  rays  of  very  small  wave-length.  Thet-e 
rays  are  present  in  the  spark  spectrum  of  cadmium,  but  not  in  that  of 
zinc.  With  rise  of  temperature  the  intensity  of  the  fluorescence 
spectrum  gradually  diminishes,  and  ultimately  the  spectrum  dis- 
apfwars. 

The  band  at  X  2536  exhibits  strongly  developed  anomalous  dis- 
persion. In  accord  with  the  asymmetry  of  the  band,  it  is  found  that 
the  magnetic  rotation  of  the  plane  of  polarisation  is  very  largely 
altered  in  the  neighbourhood  of  the  band  on  the  ultra-violet  side, 
whereas  on  the  other  side  of  the  band  the  rotation  is  not  perceptibly 
increased.  H.  M,  D. 

Anomalous  Rotation  Dispersion.  Hermann  Gbossmann  {Ber., 
1009,42,  2646—2648.  Compare  TschugaeflF,  this  vol.,  ii,  631).— 
The  effect  of  the  solvent  on  the  rotation  dispersion  of  ethjl  tartrate 
has  been  examined,  and  the  following  numbers  obtained  for  [a]. 

Re.I.       Yellow.      Green.  Pale  Mue.      lilue. 

Pure  ester    +696       +7'29       +7'50       +660       +6-67 

III  chlorobenzene    +823       +867       -+9-50       +8-83       +-7-50 

In  bt-nzyl  alcohol   +17-8       +202       +24-2       +266       +274 

In  pyru\iiie +33-4       +387       +-490       +56'8       +605 

In  le'trdthloroethylene  ...       +-271        +193       +058       -1-42       -4-43 
In  tetiaclilcroethane -6-29        -893      +13-14      -17-37      -2233 

J.  J.  s 

Action  of  Gravity  on  the  Induced  Activity  of  Radium. 
Louis  Wertenstein  {Compt.  rend.,  1909,  149,  268 — 271.  Com- 
pare Curie,  Abstr.,  1907,  ii,  728). — From  an  examination  of 
the  rate  of  decay  of  the  induced  activity  of  radium  deposited 
under  the  influence  of  gravity,  it  is  shown  that  radium-^  is 
entirely  absent.      This   has  evidently  been   transformed  in  the  time 

*  ana  Fhil.  Mag.,  190P,  [vij,  18,  240—249. 
VOL.  XCVI.   ii.  48 
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required  for  the  deposition  of  the  active  particles.  In  further 
experiments  described  by  the  author,  parallel  plates  were  placed 
horizontally  at  different  distances  from  one  another,  and  exposed  to 
radium  emanation  in  a  closed  vessel.  The  decay  curves  obtained  by 
examination  of  the  induced  activity  deposited  on  the  inner  faces  of  the 
upper  and  lower  disks  differ  in  general  very  considerably.  The 
difference  depends  on  the  distance  between  the  parallel  plates,  and 
for  a  given  distance  it  depends  on  the  hygrometric  condition  of  the  air. 

H.  M.  D. 

Chemical  Action  of  Penetrating  Radium  Rays  on  "Water. 
MiROSLAW  Kernbaum  {Compt.  rend.,  1909,  149,  116 — 117.  Compare 
this  vol.,  ii,  364). — The  action  of  the  (3-  and  y  rays  of  01  gram 
of  radium  chloride  on  30  c.c.  of  distilled  water  during  forty-one  days 
produced  165  cub.  mm.  of  hydrogen  without  a  trace  of  oxygen.  By 
titration  of  the  Avater  with  very  dilute  potassium  permanganate,  it 
was  established  with  a  possible  error  of  10%  that  the  equivalent  of 
oxygen  remained  in  the  water  as  hydrogen  peroxide.  The  decomposi- 
tion of  water  according  to  the  equation  2H.20  =  HgOgH- Hg  requires 
066  Cal.  per  165  cub.  mm.  of  hydrogen  liberated,  whence  it  follows 
that  only  1/17,500  of  the  total  energy  developed  by  the  radium  was 
utilised  in  decomposing  the  water.  In  an  experiment  with  a  glass 
container  having  thinner  walls,  this  fraction  was  increased  to 
1/11,600. 

A  powerful  beam  of  Rontgen  rays  acting  under  exactly  parallel 
conditions  for  one  hundred  hours  failed  to  produce  either  hydrogen 
or  hydrogen  peroxide.  The  conclusion  is  drawn  that  the  decomposi- 
tion of  water  by  radium  is  mainly,  if  not  entirely,  the  work  of  ^-rays. 
The  simultaneous  production  of  hydrogen  and  hydrogen  peroxide  is 
an  abnormal  phenomenon,  although  peroxide  alone  is  formed,  for 
example,  by  the  contact  of  water  with  certain  heavy  metals.     R.  J.  C. 

Evolution  of  Radium  Emanation.  H.  Herchefinkel  (Compt. 
rend.,  1909,  149,  275 — 278). — The  jroportion  of  radium  emanation 
which  is  evolved  from  solid  radium  salts,  or  barium  salts  containing 
radium,  is  very  small  compared  with  the  proportion  of  actinium 
emanation  which  is  separated  from  the  rare  earth  salts  which  usually 
accompany  actinium.  With  the  object  of  obtaining  information  in 
regard  to  this  difference  in  behaviour,  the  author  has  measured  the 
quantity  of  emanation  evolved  by  various  precipitated  substances  con- 
taining radium.  These  include  hydroxides,  fluorides,  chromates, 
oxalates,  and  sulphates,  which  were  dried  for  twenty-four  hours  at  110° 
before  being  sealed  up  in  tubes  for  the  determination  of  the  emanation 
which  they  give  up.  Whereas  barium  salts  generally  retain  the 
emanation  to  a  marked  extent,  it  is  possible  to  obtain  a  much  larger 
proportion  of  the  total  emanation  formed  from  the  radium  present, 
when  this  is  associated  with  the  hydroxides  of  iron  or  uranium,  with 
ferric  chromate  or  didymium  fluoride.  H.  M.  D. 

Ratio  between  Uranium  and  Radium  in  Radioactive 
Minerals.  Mile.  Ellen  Gleditsch  {Coinpt.  rend.,  1909,  149, 
267 — 268). — The  method  used  by  the  author  for  the  estimation  of 
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radium  in  radioactive  minerals  (this  vol.,  ii,  533)  has  been  examined 
for  possible  sources  of  error,  and  found  to  give  trustworthy  results. 
Tlie  values  obtained  for  the  ratio  of  radium  to  uranium  in  French 
autunite,  Joachimsthal  pitchblende,  and  Ceylon  thorianite  are  respec- 
tively 2-85,  3  58,  and  419  xlQ-^  These  results  indicate  that  the 
ratio  is  variable  within  certain  limits,  and  various  hypotheses  relating 
to  the  variability  are  discussed.  In  view  of  these  observations,  the 
number  obtained  for  the  average  life  of  uranium  on  the  assumption  of 
a  constant  ratio  cannot  be  accepted  as  correct.  H.  M.  D. 

laolation  and  Relative  Activity  of  Uranium-X  ]Jkla 
SziLAUD  {Coinpt.  rend.,  1909,  149,  113 — 115.  Compare  Schmidt,  this 
vol.,  ii,  206), — The  presence  of  traces  of  iron  is  advantageous  in  pre- 
cipitating certain  radioactive  products,  including  uranium- JT,  by  means 
of  barium  sulphate.  Pure  barium  sulphate  hardly  precipitates  any 
uranium-A'  in  absence  of  uraniuui  and  iron  (compare  Moore  and 
Schlundt,  Abstr.,  1906,  ii,  721),  whereas  ferric  hydroxide  carries  down 
uranium- AT  very  easily.  Uranium  acetate  solution  with  addition  of 
ferric  acetate,  ammonium  acetate,  and  a  little  acetic  acid  is  boiled  for 
a  few  minutes  and  filtered  hot.  The  precipitate  of  ferric  hydroxide  is 
washed,  rodissolved  in  acetic  acid,  and  partly  precipitated  by  the  same 
process.  Or,  the  first  precipitate  is  dissolved  in  hydrochloric  acid  and 
the  iron  extracted  with  alcohol -free  ether,  leaving  the  uranium-X  in 
the  aqueous  solution.  On  repeating  the  separation  of  uranium-X  from 
the  same  lot  of  uranium  daily  for  twelve  days,  the  activity  of  the  last 
four  precipitates  was  constant,  and  equal  to  only  4%  of  the  total 
uranium-A'  activity.  lb  is  therefore  assumed  that  the  residual 
uranium  was  practically  free  from  uranium-X.  lonisation  measure- 
ments show  that  the  uranium- J  in  equilibrium  with  uranium  is  respon- 
sible for  0"237  of  the  total  radioactivity.  If  it  is  assumed  that 
uranium  is  decomposed  2,000,000  times  as  slowly  as  radium,  only 
2"10~'^  grams  of  uranium-X  would  be  present  in  1  gram  of  uranium 
in  equilibrium.  Pure  uranium-A'  must  then  be  ten  milliard  times  as 
active  as  uranium  in  equilibrium.  R.  J.  C. 

Radioactivity  of  Compounds  of  Erbium,  Potassium,  and 
Rubidium.  W.  W.  Stkong  {Avier.  Chem.  J.,  1909,  42,  147—150). 
— A  number  of  minerals  and  salts  of  the  rarer  elements  hav^e  been 
examined  for  radioactivity  by  placing  them  in  dishes  covered  with  a 
screen  containing  several  openings,  above  which  a  photographic  plate 
is  exposed  to  the  salt  below  for  about  six  months.  The  salts  were 
collected  about  fifteen  years  ago,  and  include  those  of  potassium,  zir- 
conium, caesium,  lead,  bismuth,  yttrium,  tungsten,  sodium,  molybdenum, 
niobium,  rubidium,  erbium,  tantalum,  lanthanum,  vanadium,  neo- 
dymium,  praseodymium,  and  ruthenium.  The  majority  of  the 
potassium  salts  and  all  of  the  erbium  and  rubidium  compounds 
produce  photographic  impressions*  C.  S. 

Relations  between  the  Inactive  Gases  and  the  Radioactive 
Elements.  F.  H.  LoRiNa  {Chem,  News,  1909,  100,  37— 39).— It  is 
shown  that  the  inert  gases  and  certain  radioactive  elements  can  be 
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arranged   in   series  of   four,  so  that  the  second   differences   between 
the  atomic- weight  numbers  are  in  inverse  geometrical  progression. 

H.  M.  D. 

A  Method  of  Registering  the  Length  of  the  Path  of  a-Rays, 
and  a  Peculiarity  of  the  Path.  Bela  Szilard  {Compt.  rend., 
1909,  149,  271—273). — A  zinc  sulphide  screen,  prepared  by  covering 
a  glass  slip  with  a  thin  layer  of  the  substance,  is  placed  at  a  certain 
angle  above  a  layer  of  the  radioactive  material.  A  photographic  plate 
is  placed  in  direct  contact  with  the  glass  of  the  screen,  and  left 
exposed  for  a  period  which  depends  on  the  activity  of  the  material 
under  examination.  With  this  arrangement,  the  only  rays  which 
can  act  on  the  plate  are  the  luminous  rays  generated  by  the  impact  of 
the  a-rays  on  the  phosphorescent  screen.  That  part  of  the  screen 
which  is  within  the  range  of  the  a-rays  produces  an  effect  on  the 
immediately  adjacent  parts  of  the  photographic  plate,  and  from  an 
examination  of  the  plate  and  measurement  of  the  angle  of  inclination 
of  the  screen,  the  range  of  the  a-particles  can  be  determined. 

In  the  author's  experiments,  measurements  were  made  with  various 
specimens  of  polonium,  differing  very  considerably  in  activity,  and  the 
times  of  exposure  varied  from  three  days  to  four  months.  The  values 
of  the  range  obtained  in  the  different  experiments  agree  very  well, 
but  are  all  about  2  mm.  less  than  the  range  obtained  by  the  ionisation 
method.  H.  M.  D. 

Behaviour  of  Kunzite  under  the  Influence  of  Becquerel 
Radiation.  Stefan  Meyer  {Physikal.  Zeitsch.,  1909,  10,  483—484). 
— When  subjected  to  the  action  of  the  ^-  and  y-rays  of  radium,  the 
violet-red  colour  of  kunzite  changes  to  green.  This  colour  change 
does  not  affect  the  fluorescence  which  kunzite  exhibits  under  the 
influence  of  yS-rays.  This  is  also  exhibited  by  a  sample  of  the  mineral 
which  has  been  decolorised  by  heating.  The  fluorescent  light  is 
polarised  in  a  direction  parallel  to  the  long  axes  of  the  kunzite  fibres. 

When  kunzite,  transformed  by  the  action  of  /3-rays,  is  placed  in 
the  path  of  a  beam  from  an  arc  light,  the  green  colour  gradually 
disappears,  and,  after  passing  through  an  intermediate  colourless  stage, 
the  original  violet-red  colour  is  obtained.  The  transformation  is  due 
to  the  action  of  the  violet  and  ultra-violet  rays.  On  warming,  the 
fluorescence  of  the  transformed  green  kunzite  commences  at  a  much 
lower  temperature  than  that  of  the  unchanged  mineral.       H.  M.  D. 

Influence  of  the  Polarisation  of  the  Exciting  Light  on  the 
Emission  of  Electrons  at  the  Surfaces  of  the  Alkali  Metals, 
Julius  Elster  and  Hans  Geitel  {Physikal.  Zeitsch.,  1909,  10. 
457 — 465). — Experiments  are  described  which  indicate  that  the 
photo-electric  effect  produced  by  polarised  light  at  the  surface  of  the 
alkali  metals  is  dependent  on  the  relative  positions  of  the  planes  of 
incidence  and  polarisation.  More  electrons  are  liberated  by  light 
which  is  polarised  at  right-angles  to  the  plane  of  incidence  than  by 
light  which  is  parallel  polarised.  The  maximum  velocities  of  the 
electrons  are  approximately  the  same  in  the  two  cases.     On  the  other 
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hand,  the  proportion  of  the  total  electrons,  which  have  a  velocity 
smaller  than  the  maximum,  is  in  all  cases  greater  for  light  which  is 
pularised  at  right-angles  to  the  plane  of  incidence  of  the  active  light. 

H.  M.  D. 

Decomposition  of  Water  by  Ultra-violet  Rays.  Miroslaw 
Kernbaum  {Compt.  rend.,  1909,  149,  273 — 275.  Compare  this  vol.,  ii, 
364). — Fifteen  c.c.  of  freshly  boiled  distilled  water,  contained  in  a 
quartz  vessel,  were  subjected  to  the  action  of  the  rays  from  a  mercury 
lamp  for  a  period  of  200  hours.  By  means  of  an  attached  manometer, 
gas  was  found  to  be  evolved  after  some  time.  This  appeared  to  be 
generated  at  a  constant  rate  for  a  considerable  period,  but  afterwards 
the  rate  of  evolution  diminished,  and  during  the  last  thirty-five  hours 
there  was  no  further  increase  in  the  pressure.  Examination  of  the 
gas  showed  it  to  be  hydrogen,  and  hydrogen  peroxide  was  detected  in 
the  water.  Ultra-violet  rays,  like  the  /3-rays  of  radium,  decompose 
water,  therefore,  according  to  the  equation  :  2HoO  =  HoOj-f-H2. 

H.  M.  D. 

Conductivity  and  Viscosity  in  Mixed  Solvents  Containing 
Glycerol.  M.  R.  Schmidt  and  Harry  C.  Jones  (Amer.  Chem.  J.,  1909, 
42,  37 — 95). — The  electrical  conductivity  of  lithium  bromide,  cobalt 
chloride,  and  potassium  iodide  has  been  measured  in  glycerol  at  25° 
35°,  and  45",  and  in  mixtures  of  glycerol  with  water,  methyl  alcohol, 
and  ethyl  alcohol  respectively  in  dilutions  of  10  to  1600  litres; 
the  results  are  given  in  tabular  form  and  are  also  represented  by 
curves.  The  conductivities  in  pure  glycerol  are  comparatively  low, 
and  do  not  attain  definite  maxima  in  the  dilutions  used ;  in  all 
cases  the  conductivities  in  the  mixed  solvents  are  less  than  the  sum 
of  the  conductivities  in  the  individual  solvents.  The  molecular  con- 
ductivity of  cobalt  chloride  in  ethyl  alcohol  is  abnormally  low,  and  it 
is  shown  by  ebullioscopic  measurements  that  in  this  solvent  the  salt  is 
considerably  polymerised.  The  temperature-coefficients  of  the  conduc- 
tivity of  the  salts  in  pure  glycerol  are  abnormally  high,  being  about  10% 
per  degree  between  25°  and  35°,  and  more  than  8%  per  degree  between 
35°  and  45°,  corresponding  with  the  great  diminution  in  viscosity  of  these 
solutions  with  rise  of  temperature.  In  the  case  of  solutions  of  cobalt 
chloride  in  ethyl  alcohol,  the  temperature-coefficient  of  the  conductivity 
is  negative. 

The  viscosities  of  the  pure  solvents,  of  the  mixed  solvents,  and  of 
iV/10-solutions  of  the  three  salts  in  mixtures  of  the  solvents  in  varying 
proportions  have  also  been  determined  at  25°  and  35°.  The  tempera- 
ture-coefficient of  the  fluidity  of  glycerol  between  25°  and  35°  is  11*53% 
per  degree,  which  is  nearly  equal  to  the  temperature-coefficients  of 
conductivity  of  the  salts.  The  fluidities  of  the  solutions  are  usually 
less  than  those  of  the  corresponding  solvents,  but  the  fluidity  of  ^/lO- 
solutions  of  potassium  iodide  in  water,  and  in  25%  and  50%  glycerol  and 
water,  is  greater  than  that  of  the  solvents  themselves.  There  is  a  close 
parallelism  between  the  forms  of  the  conductivity  and  fluidity  curves  ; 
in  no  case  is  the  law  of  averages  obeyed.  As  a  dissociating  solvent, 
glycerol  resembles  water  more  than  it  does  the  alcohols. 


718  ABSTRACTS  OF  CHEMICAL  PAPERS. 

The  paper  contains  a  summary  of  the  previous  results  of  Jones  and 
his  co-workers  on  this  subject.  G.  S. 

[Potential  Measurements.]  Jean  Billitzer  {Zeitsch  physikal. 
Chem.,  1909,  67,  201— 202).— Palmaer's  criticisms  (Abstr.,  1907, 
ii,  424)  of  the  author's  experimental  results  are  not  justified,  as  the 
more  important  experiments  have  now  been  repeated  by  Freundlich 
and  Makelt  (this  vol.,  ii,  368),  and  the  author's  results  confirmed. 

G.  S. 

Chemical  Action  and  lonisation.  G.  Reboul  (Compt.  rend., 
1909,  149,  no — 113.  Compare  Broglie  and  Brizard,  this  vol.,  ii, 
535). — According  to  the  electronic  theory  of  matter,  chemical  changes 
which  disturb  the  internal  equilibrium  of  the  molecules  might  cause  a 
liberation  of  ions  from  the  atoms.  An  apparatus  is  described  by  which 
chemical  operations  were  carried  out  on  one  plate  of  a  charged 
condenser  maintained  in  a  suitably  evacuated  vessel,  and  the  leak  due 
to  ionisation  was  measured  by  the  electrometer. 

Interactions  unaccompanied  by  effervescence,  such  as  the  neutralisa- 
tion of  bases  by  acids,  produce  no  ionisation,  even  when  much  heat 
is  disengaged.  Interactions  accompanied  by  effervescence,  such  as  the 
action  of  acids  on  metals,  give  rise  to  both  positive  and  negative 
ionisation,  the  former  usually  predominating.  Actions  in  which  the 
gas  between  the  condenser  plates  participates,  such  as  the  action  of 
carbon  dioxide  on  fused  potash  or  the  oxidation  of  metallic  sodium, 
give  rise  to  ionisation  so  long  as  the  attack  is  superficial,  but  quickly 
di.-appeariug  when  the  action  penetrates  below  the  surface.  Charges 
of  both  sign  are  produced  with  a  preponderance  of  negative.  Gaseous 
interactions  may  give  rise  to  great  conductivity,  such  as  in  the 
interaction  of  ammonia  and  hydrogen  chloride,  or  a  small  conductivity, 
as  when  ammonia  and  fumes  of  nitric  acid  interact. 

The  conclusion  is  drawn  that  in  every  medium  where  molecular 
disturbance  occurs,  electric  conductivity  is  found.  Proof  is  lacking, 
however,  that  the  effects  described  are  due  to  electrons  apart  from 
material  particles. 

Note  by  A.  Gautier  (ibid.,  113). — In  the  Solfatare  at  Naples  the 
steaming  exhalations  which  arise  everywhere  on  a  hot  day  are 
visibly  intensified  by  the  kindling  of  a  flame  at  one  point.  This 
phenomenon  is  attributable  to  the  condensing  effect  of  ions  produced 
by  the  flame.  R.  J.  C. 

Theory  of  Volatilisation  by  Atomic  Rays.  Johannes  Stark 
(Zeitsch.  Eleklrochem.,  1909,  15,  509 — 512).  Franz  Fischer  (ibid., 
512 — 514). — With  reference  to  Kohlschiitter's  latest  publication  on 
the  cathodic  volatilisation  of  metals  (this  vol.,  ii,  639),  Stark  gives  an 
approximately  quantitative  development  of  his  theory  of  the  phenomena 
(Abstr.,  1908,  ii,  1007).  The  kinetic  energy  imparted  to  an  atom  of 
mass,  «ij,  carryiug  a  positive  charge,  e,  in  passing  through  a  cathode  fall 
of  potential,  K  volts,  is  Im^v^  —  eKjZ^Q.  When  an  atom  moving  with 
this  velocity  collides  with  a  metallic  atom  on  the  surface  of  the 
cathode  moving  at  a  comparatively  low  velocity,  and  assuming  elastic 
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impact,  the  velocity  of  the  metallic  atom  (of  mass  m^)  after  impact  is 
v.^  —  2  Jinjm.^  X  J'2eK/liOU.  The  volatilisation  should  thus  increase, 
other  things  being  equal,  with  the  molecular  weight  of  the  gas.  The 
volume  of  the  atoms  of  the  gas  is  also  of  importance,  because  a  small 
atom  has  a  greater  chance  of  penetrating  below  the  surface  layer 
of  the  cathode  before  collision,  and  only  collisions  at  the  surface  are 
likely  to  result  in  the  escape  of  an  atom  of  metal  from  the  cathode. 
This  may  be  why  the  volatilisation  in  hydrogen  soon  becomes 
independent  of  the  cathode  fall.  The  existence  of  a  limiting  value 
of  the  cathode  fall  below  which  volatilisation  does  not  occur  is 
regarded  as  of  great  interest,  because  if  the  atoms  of  metals  are  held 
together  by  electrical  forces,  a  certain  definite  increase  of  the  energy  of 
an  atom  would  bo  needed  to  overcome  these  forces  and  allow  of  the 
escape  of  an  atom. 

lioth  Stark  and  Fischer  criticise  Kohlsch litter's  views  in  the  sense 
that  the  ratios  of  the  quantities  of  different  metals  volatilised  under 
similar  circumstances  approximate  so  very  roughly  to  multiple  pro- 
portions that  they  cannot  be  regarded  as  proving  the  formation  of 
chemical  compounds  between  the  metals  and  the  gases.  T.  £. 

Influence  of  Pressure  on  the  Electrolytic  Conductivity 
of  Solutions,  FuiEURicu  KoKiiER  {Ztitsch.  phyaikal.  Cliem.,  1909, 
67,  212—248.  Compare  Tammann,  Abstr.,  1899,  ii,  137).— The 
app  iratus  and  method  of  measuring  the  influence  of  pressure  on  the 
electrical  conductivity  of  solutions  have  already  been  described  by 
Tammann.  Observations  were  made  on  a  number  of  solutions  up 
to  pressures  of  3000  kilos,  per  sq.  cm. 

With  increase  of  pressure  the  electrical  conductivity  increases,  but 
the  magnitude  of  the  effect  diminishes  with  increase  of  temperature. 
The  isotherms  of  the  change  of  resistance  with  change  of  pressure  for 
dilute  solutions  of  potassium  chloride  show  minima  at  all  temperatures 
up  to  100°.  The  effect  of  pressure  on  the  ionic  friction  and  on  the 
viscosity  of  the  solvent  corresponds  for  aqueous  solutions  of  sodium 
chloride,  but  this  behaviour  is  not  general,  and  does  not  hold  for 
solutions  of  potassium  chloride.  It  is  shown  by  a  comparison  of 
the  results  for  dilute  solutions  of  a  number  of  potassium  and  sodium 
salts  that  the  influence  of  pressure  on  the  ionic  friction  for  strong 
electrolytes  is  the  sum  of  the  effects  on  the  individual  ions. 

Ions  with  small  atomic  weight  usually  show  a  larger  diminution  of 
frictional  resistance  with  pressure  than  those  with  high  atomic  weight, 
but  potassium  and  sodium  ions  form  an  exception  to  this  rule.  With 
increase  of  temperature,  the  isothermals  representing  the  influence  of 
pressure  on  the  ionic  friction  for  different  electrolytes  tend  to  approach 
each  other,  but  it  is  shown  from  the  results  of  experiments  with 
hydrochloric  acid  that  hydrogen  ions  form  an  exception  to  this  rule. 

Up  to  the  highest  pressures  employed,  the  direction  of  the  influence 
of  pressure  on  the  conductivity  of  strong  electrolytes  is  independent 
of  the  concentration  up  to  moderate  concentrations  ;  the  magnitude  of 
the  effect  becomes  smaller  as  the  concenti-ation  increases.  For  solutions 
of  greater  dilution  than  1  mol.  in  100  litres,  the  influence  of  pressure 
on  the  conductivity  of  the  solvent  water  becomes  of  importance,  and 


720  ABSTRACTS   OF  CHEMICAL   PAPERS. 

an  expression  is  given  which  represents  this  effect  in  dilute  solutions 
with  considerable  accuracy. 

The  curves  obtained  by  plotting  the  influence  of  pressure  on  the 
conductivity  for  solutions  of  zinc  sulphate  as  ordinates  against  the 
concentrations  as  abscissas  show  distinct  maxima  at  a  concentration  of 
about  0*4  normal  solution  at  20°  for  all  pressures. 

The  effect  of  pressure  on  the  degree  of  dissociation  of  acetic  acid 
at  20°,  obtained  by  an  indirect  method,  agrees  with  that  calculated  by 
Planck's  formula,  but  with  increase  of  temperature  the  influence 
of  pressure  on  the  dissociation  increases,  whereas  according  to  Planck 
it  should  diminish.  G.  S. 

Technique  of  Electric  Transport  and  Dialysis  Experiments 
■with  Organic  Colloids.  FiLirpo  Bottazzi  (Atti  li.  Accad.  Lincei, 
1909,  [v],  18,  i,  485 — -489). — A  description  of  apparatus  employed  in 
these  measurements.  T.  H.  P. 

Electric  Charge  of  Textile  Substances  Immersed  in  Water 
or  in  Electrolytic  Solutions.  J.  Larguier  des  Bancels  (Compt. 
rend.,  1909,  149,  316 — 319). — Cotton,  wool,  and  silk,  etc.,  have  in 
distilled  water  a  negative  charge,  and  this  increases  in  alkaline 
solutions.  The  charge  diminishes  in  presence  of  acids,  and  may  even 
become  positive.  The  negative  charge  (in  distilled  water  or  an 
alkaline  liquid)  diminishes  under  the  influence  of  positive  ions  (Bi, 
Cu,  Zn),  and  increases  in  presence  of  positive  ions  (sulphate,  ferro- 
cyanide).  The  employment  of  tannin  or  potassium  dichromate  does 
not  involve  any  appreciable  modification  in  the  charge  which  the 
textiles  take  in  water.  In  dyeing,  the  charge  may,  in  some  cases,  be 
modified.  The  charge  of  wool  dyed  with  methylene-blue  diminishes 
considerably,  owing,  perhaps,  in  part,  to  the  free  ions  contained  in 
solutions  of  the  dye.  N.  H.  J.  M. 

The  Sun  as  a  Source  of  Heat  for  Chemical  Experiments. 
Alfred  Stock  and  Hans  Heynemann  {Ber.,  1909,  42,  2863—2860).— 
By  focussing  the  sun's  rays  on  some  crystalline  silicon  contained  in 
an  evacuated  gl  iss  vessel,  the  crystals  were  fused  in  a  few  seconds, 
showing  that  a  temperature  of  1450°  had  been  attained  ;  copper  and 
cast  iron  were  fused  almost  instantaneously.  A  thermo-electric  couple 
heated  in  the  same  way  registered  a  temperature  of  1030°,  whereas  on 
allowing  the  air  to  enter  the  vessel  the  temperature  did  not  exceed 
675°.  It  is  hoped  to  extend  this  investigation,  using  improved  lenses 
or  concave  mirrors.  P.  H. 

An  Approximate  Determination  of  the  Boiling  Point  of 
Metals.  Harold  C.  Greenwood  (Proc.  Roy. Soc,  1 909, 82,  A ,  396—408). 
— The  metals  were  heated  in  a  carbon  tube  resistance  furnace,  the 
temperature  being  measured  by  an  optical  pyrometer  directed  on  the 
lower  part  of  the  crucible  through  a  side-tub-i.  The  boiling  point  was 
measured  by  observing  the  temperature  at  which  visible  ebullition  took 
place,  the  surface  of  the  metal  being  watched  through  an  absorbing 
glass     A  current  of  hydrogen  through  the  furnace  facil/tated  ebullition 
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by  diffusing  into  the  crucible  and  removing  the  heavy  vapour.  Carbon 
tubes  were  used  as  crucibles,  except  in  the  case  of  metals  which  com- 
bine with  carbon,  which  were  heated  in  graphite  crucibles  brasqued 
with  pure  magnesia.  The  results  obtained,  which  may  require  some 
correction  when  the  temperature  scale  has  been  more  accurately  fixed, 
indicate  the  following  boiling  points:  aluminium,  1800°;  antimony, 
1440°;  bismuth,  1420°;  chromium,  2200°;  copper,  2310°;  iron, 
2450°;  lead,  1525°;  magnesium,  1120°;  manganese,  1900°;  silver, 
1955°;  tin,  2270°.  C.  H.  D. 

Determination  of  Molecular  Weights  by  the  BbuUioBcopio 
Method.  liiciiARD  Meyer  and  Kurt  Desamari  {Her.,  1909,  42, 
2809 — 2814). — In  the  determination  of  molecular  weights  of  sparingly 
soluble  substances  in  benzene  or  other  solvents  by  the  ebuUioscopic 
method,  it  is  imperative  that  a  correction  be  applied  for  changed 
of  atmospheric  pressure.  From  Young's  measurements  the  b.  p.  of 
benzene  changes  00427°  per  1  mm.  between  70  and  90°,  so  that  a 
change  of  only  0'5  mm.  in  the  atmospheric  pressure  during  the  deter- 
mination may  affect  the  value  of  the  molecular  weight  to  the  extent  of 
50 — 80%.  The  best  plan  is  to  note  any  change  of  atmospheric 
pressure  on  an  aneroid  barometer,  reading  directly  to  0"1  mm.,  and 
apply  a  correction  to  the  b.  p.  of  benzene  calculated  from  the  above 
datn.  Numerous  experiments  are  quoted,  in  which  very  different 
molecular  weights  of  one  and  the  same  substance  are  obtained  ;  by 
applying  the  correction,  the  values  become  concordant  and  approximate 
to  the  theoretical  value.  C.  S. 

Vacuum  Distillation  Apparatus  with  an  Electrically  Heated 
Discharge  Contrivance  for  Solid  Substances  with  High  or 
Low  Melting  Points.  Julius  Bredt  and  A.  van  der  Maaren- 
Jansen  (Annalen,  1909,  387,  354 — 358). — The  apparatus  described 
is  an  improvement  on  that  devised  by  Ilaehn  (Abstr.,  1906,  ii,  841),  in 
that  there  is  no  "dead -space"  between  the  heating  arrangement  and 
the  distillation  flask.  The  exit-tube  of  the  distillation  flask  is  heated 
by  means  of  an  electric  current  which  is  caused  to  flow  through  a 
nickel  wire  about  1*75  metres  long  and  0*2  mm.  diameter,  wound 
spirally  on  a  glass  rod,  the  whole  being  enclosed  in  a  sealed  glass  tube 
which  passes  down  the  centre  of  the  exit-tube.  It  is  possible  by  this 
device  to  heat  the  exit-tube  throughout  its  whole  length  to  300°  and 
substances  such  as  colophony,  phenanthraquinone,  and  sulphur  may  be 
distilled  under  reduced  pi-essure  without  danger  of  the  exit-tube 
becoming  choked  during  the  process.  A  figure  of  the  apparatus  is 
given  in  the  original,  which  should  be  consulted  for  details  as  to  the 
means  of  measuring  and  regulating  the  temperature  of  the  exit-tube,  etc. 

W.  H.  G. 

Law  of  Constant  Dissociation  Pressures.  Henry  Le  Chatelter 
(Compt.  rend.,  1909,  149,  250— 254).— The  author  points  out  that  the 
trustworthy  experimental  data  which  can  be  cited  as  evidence  of  the 
constancy  of  the  dissociation  pressure  in  the  dissociation  of  solids 
giving   rise   to   a   single   gaseous   product   of    dissociation   are   very 
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limited  in  number.  On  the  other  hand,  many  observations  would 
appear  to  indie  ite  that  this  pressure  is  a  fraction  of  the  extent  of  the 
dissociation.  These  apparent  discrepancies  from  the  requirements  of 
the  phase  rule  are  supposed  to  be  due  to  the  action  of  surface  forces  in 
the  finely  divided  solid  product  of  dissociation. 

To  prevent  the  interference  of  surface  energy  in  measurements  of 
dissociation  pressure,  the  addition  of  a  small  quantity  of  a  solvent,  in 
which  both  the  solid  substances  are  measurably  soluble,  is  recommended. 
Iti  these  circumstances  the  equilibrium  pressure  is  quickly  set  up, 
and  the  variability  conditioned  by  the  fineness  of  subdivision  of  the 
solids  is  eliminated.  H.  M.  D. 

Method  of  Analysis  by  Miscibility  Curves  ;  Application  to 
Edible  Oils.  Emile  I^guise  {Compt.  rend.,  1909,  149,  284—286). 
— The  temperatures  have  been  deteraiined  at  which  acetone  when 
mixed  with  certain  oils  gives  rise  to  a  homogeneous  liquid.  When 
these  are  plotted  as  ordinates,  and  the  relative  proportions  of  oil  and 
acetone  as  abscis.^se,  curves  are  obtained  which  enable  different  oils  to 
be  easily  distinguished  from  one  another.  Thediffereaces  between  the 
curves  are  made  the  basis  of  a  method  of  examining  oils.  According 
to  this,  increasing  quantities  of  the  oil  are  added  to  20  c.c.  of  acetone, 
and  the  temperature  at  which  miscibility  is  att  lined  is  determined 
after  each  addition.  The  oil  and  the  acetone  must  be  carefully 
dried  before  use,  and  the  latter  should  be  standardised  by  determining 
the  miscibility  for  petroleum  distilling  at  210 — 225°.  From  curves 
contained  in  the  paper,  it  is  evident  that  the  miscibility  determinations 
show  very  large  differences  for  olive  oil,  on  the  one  hand,  and  cotton 
seed  and  sesame  oil  on  the  other.  H.  M.  D. 

Role  of  the  Solvent  in  Chemical  Kinetics.  Hans  von 
Halban  (Zeitsch.  physihil.  Chem.,  1909,67,  129— 182).— The  rate  of 
decomposition  of  triethylsulphine  bromide  into  diethyl  sulphide  and 
ethyl  bromide  has  been  investigated  in  a  number  of  organic  solvents 
at  different  temperatures.  As  regards  their  effect  on  the  rate  of  the 
reaction,  solvents  can  be  divided  into  two  classes  :  (1)  those  containing 
hydroxyl  groups,  such  as  the  alcohols  and  acetic  acid,  in  which  the 
velocity  is  small:  (2)  other  solvents,  such  as  acetone  and  chloroform,  in 
which  the  velocity  is  much  greater.  Tiie  variation  of  velocity  within 
the  groups  is  comparatively  small.  The  reaction  in  acetone  is  greatly 
retarded  by  the  addition  of  water,  but  the  latter  has  much  less 
effect  on  the  reaction  in  acetic  acid.  The  temperature-coefficient  of 
the  reaction  is  high,  the  quotient  for  10°  being  sometimes  as  much  as 
6  at  low  temperatures,  but  it  varies  greatly  with  the  solvent.  In  the 
great  majority  of  cases,  the  variation  of  the  velocity  with  temperature 
is  satisfactorily  represented  by  the  well  known  Arrhenius  formula. 

The  rate  of  formation  and  rate  of  decomposition  of  /)-bromophenyl- 
dimethylallylammonium  bromide  in  a  number  of  organic  solvents  have 
also  been  investigated.  In  this  case,  also,  the  effect  of  temperature  on 
the  rate  of  decomposition  is  very  great,  but  the  rate  of  formation  of 
the  salt  is  much  less  affected  by  rise  of  temperature.  It  is  shown  by 
ebuUioscopic  measurements  that,  contrary  to  the  statement  of 
Wedekind  and  Teletoff  (Abstr.,  1904,  i,  37),  higher  ammonium  salts, 


GENERAL   AND   PHYSICAL   CHEMISTRY.  723 

such  as  phenylbenzylmethylallylatumonium  iodide,  split  up  only  into 
two  components  in  boiling  chloroform. 

The  bearing  of  the  above  revsults  is  discussed  at  length.  There  is 
no  general  relationship  between  the  rate  of  reaction  and  the  properties 
of  the  solvent,  and,  as  van't  Hoff  has  pointed  out,  such  a  relationship 
is  only  to  be  expected  when  it  is  possible  to  separate  the  purely  kinetic 
influence  of  the  solvent  from  its  effect  on  the  equilibrium.  The 
Bolubility  in  a  particular  solvent  of  the  reacting  substances  and  the 
substances  formed  appear  to  be  of  great  importance  in  determining 
the  velocity. 

Tlie  general  question  of  the  effect  of  temperature  on  the  rate  of 
chemical  reactions  is  discussed,  the  recent  work  of  Trautz  and 
Volkmann  (Abstr.,  1908,  ii,  824)  being  adversely  criticised  in  some 
respects.  The  temperature-coefficient  of  uniraolecular  reactions  appears 
in  general  to  be  higher  than  that  of  polymolecular  reactions. 

G.  S. 

Formation  of  Esters.  Anton  Kailan  {Zeitsch.  Elektrochem., 
1909,  15,  500-505.     Compare  this  vol.,  ii,  129,  305).— Polemical. 

T.  E. 

Proposed  Solution  of  the  Equation  of  Condition  for 
Calculating  Atomic  Weights.  Gustave  D.  Hinrichs  {Compt. 
rend.,  1909,  149,  124—125.  Compare  this  vol.,  ii,  140).— The  author 
objects  to  the  solution  of  his  equation  of  condition  (Abstr.,  1907,  ii, 
945)  worked  out  by  Dubrueil  by  the  method  of  least  squares  (Abstr., 
1908,  ii,  937).  Hinrichs'  equation  requires  an  inverse  proportionality 
between  x,  the  deviation  of  the  atomic  weight  from  a  round-number 
value  (JT),  and  AJT,  the  variation  in  atomic  ratio  when  X  is  increased 
by  1/100,000  of  its  value.  Dubrueil's  solution  of  the  equation  requires 
a  direct  proportionality  of  x  to  A JT.  A  careful  study  of  the  one  hundred 
and  twenty  principal  chemical  actions  used  to  determine  atomic  weights 
lends  no  support  to  Dubrueil's  thesis.  R.  J.  C. 

New  Proof  of  the  Existence  of  Molecules.  III.  The 
SvKDBERG  (Zeitscfi.  physikal.  Chevi.,  1909,  67,  249 — 256.  Compare 
this  vol.,  ii,  277,  561). — In  connexion  with  the  previous  observations, 
it  is  now  shown  that  the  depth  of  colour  of  a  colloidal  solution  of  gold 
is  increased  by  warming  and  by  the  addition  of  electrolytes ;  Na*  ions 
have  much  less  effect  than  Ba"  ions.  In  this  case,  also,  increase  in 
absorptive  power  corresponds  with  an  increase  in  the  size  of  the 
particles. 

A  solution  of  colloidal  gold  containing  extremely  fine  particles 
has  been  prepared  both  in  the  presence  and  absence  of  gelatin  as 
protective  colloid,  and  it  has  been  found  that  under  equivalent 
conditions  the  depth  of  colour  is  less  when  gelatin  is  present,  a  result 
ascribed  to  the  effect  of  gelatin  in  hindering  the  coagulation  of  the 
particles.  This  view  is  further  supported  by  the  observation  that  the 
time  taken  to  obtain  the  same  depth  of  colour  is  approximately 
proportional  to  the  amount  of  gelatin  added.  G.  S. 

Improved  Form  of  Safety  Valve.  H.  Stoltzenberg  (Chem. 
Zeit.,   1909,  33,  779.     Compare  Abstr.,   1908,  ii,  828).— The  safety 
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valve  previously  described  {loc.  cit.),  being  made  in  one  piece,  was 
difficult  to  clean,  especially  the  internal  ground-glass  joint ;  this  has 
been  overcome  by  having  the  outside  jacket  made  in  two  pieces,  which 
are  held  together  and  kept  air-tight  by  a  stout,  wide  elastic  band. 
This  improvement  allows  of  the  valve  being  taken  completely  to  pieces 
for  cleaning  purposes,  and  does  not  detract  from  its  efficiency. 

J.  V.  E. 


0 


New  Safety  Valve  for  Water  Pumps.  C.  Gerhardt  {Zeitsch. 
anal.  Chem.,  1909,  48,  460 — 462). — To  prevent  any  variation  in  the 
water-pressure  causing  a  backward  flow  of 
water,  an  automatic  cut-off  valve,  indicated  by 
V  in  the  accompanying  figure,  is  inserted 
between  the  pump  and  the  vessel  to  be 
exhausted.  ^  is  a  conical  rubber  washer,  which 
fits  closely  into  the  enlarged  end  of  tube  B 
so  as  to  close  it  completely  when  the  pressure 
in  the  vessel  being  exhausted  is  less  than  in  the 
pump  P.  J.  V.  E. 
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Automatic  Regulator  for  the  Pneu- 
matic Agitation  of  Liquids.  H.  Den^ve 
{Bull.  Soc.  ehim.  Belg.,  1909,  23,  315—318).— 
Miiller  has  devised  a  method  of  agitating 
liquids,  depending  on  the  alternate  efflux  and 
influx  of  air  in  wide  tubes,  the  lower  ends  of 
which  are  immersed  in  the  liquids.  The  author 
has  modified  Miiller's  apparatus  in  replacing 
the  mercury  pneumatic  interrupter  by  an 
electro-magnetic  one.  In  the  latter,  a  wide  tube,  the  lower  end  of 
which  is  immersed  in  a  beaker  of  mercury,  carries  two  electrodes  of 
different  lengths,  neither  reaching  the  mercury  level,  and  is  connected 
with  the  vacuum  pump  (the  action  of  which  raises  the  liquids  to  be 
agitated  in  the  wide  tubes).  As  this  tube  becomes  evacuated,  the 
mercury  rises,  and  when  it  covers  both  elec- 
trodes, a  current  passes  through  the  coils  of 
an  electro-magnet,  which,  by  depressing  a 
lever,  opens  the  pump  to  the  atmosphere  and 
at  the  same  time  completes  another  circuit 
which  maintains  the  current  round  the 
electro-magnet  until  the  mercury  has  fallen 
below  both  electrodes.  This  arrangement 
permits  the  agitated  liquids  to  attain  their 
original  level  before  evacuation  re-commences. 

E.  H. 

Adjustible   Crucible  Support.     Carl 
BoRMANN  {Zeitsch.    anal.   C/iem.,  1909,  48, 
462). — The  arrangement  described  consists 
of  two  rings,  the  upper  one  being  somewhat  larger  than  the  lower,  and 
from  it  three  short  porcelain  rods  are  suspended.     By  raising  the  lower 
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ring,  the  porcelain  rods  are  brought  together,  and  form  a  convenient 
support  for  a  crucible.  As  will  be  seen  from  the  figure  on  p.  724,  by 
raising  or  lowering  the  smaller  ring  this  support  may  be  made  suitable 
for  almost  any  size  crucible.  J.  V.  E. 


Inorganic    Chemistry. 


System  Hydrogen  Chloride  and  Water.  Frank  F.  Rupert 
{J.  Avier.  Chem.  Sue,  1909,  31,851 — 866). — The  properties  of  aqueous 
solutions  of  hydrogen  chloride,  the  vapour  pressure  of  which  does  not 
exceed  one  atmosphere,  have  already  been  fully  studied.  Pickering 
{Be7'.,  1893,  26,  277)  has  determined  the  f.  p.  of  solutions  con- 
taining from  0  to  48"8%  of  hydrogen  chloride,  and  has  shown  the 
existence  of  two  solid  hydrates,  namely,  the  dihydrate,  m.  p.  -  17*7°, 
and  the  trihydrate,  m.  p.  —  24*4°.  The  present  investigation  was 
primarily  undertaken  with  the  object  of  obtaining  a  solid  mono- 
hydrate. 

Solutions  of  a  composition  approximating  to  that  of  the  monohydrate 
have  a  vapour  pressure  which  is  much  greater  than  one  atmosphere. 
The  experiments,  therefore,  had  to  be  carried  out  under  pressure,  and 
this  was  effected  by  the  use  of  sealed  tubes.  The  method  adopted  is 
described  in  detail. 

Determinations  of  the  densities  of  liquid  and  gaseous  hydrogen 
chloride  gave  the  following  results.  Density  of  the  liquid  (grams  per 
c.c.) :  at  51°,  0572  ;  at  50°,  0-597 ;  at  45°,  0-658  ;  at  40^^,  0*707  ;  at 
35°,  0-749;  at  30°,  0783;  at  20°,  0-839;  at  0°,  0929;  at  -15°, 
0-984;  at  -30°,  1-032;  at  -50°,  1-090.  Density  of  the  vapour 
(grams  per  c.c.)  :  at  51°,  0-278;  at  50°,  0*247;  at  45°,  0-215 ;  at  40°, 
0-181  ;  at  35°,  0152;  at  30°,  0-130;  at  20°,  0-0974;  at  0°,  00539  ; 
at  -15°,  0-0543;  at  -  30°,  00238  ;  at  -50°,  00125.  The  densities  of 
solutions  and  of  their  vapours  have  also  been  determined  up  to  the 
saturation  point  at  -  15°,  0°,  20°,  and  35°. 

The  composition-temperature  curve  for  the  system  hydrogen 
chloride  and  water  has  been  constructed  for  all  conditions  in  which  the 
liquid  and  a  solid,  or  two  liquid  phases,  appear,  the  portion  from  0  to 
50%  of  hydrogen  chloride  beirg  taken  from  Pickering's  paper  (loc.  cit.). 
A  eutectic  point  occurs  at  57%  hydrogen  chloride  and  -  23-5°,  where 
the  system  is  monohydrate-dihydrate-solution-vapour,  and  a  maxi- 
mum f.  p.  is  found  at  about  669%  and  - 15-35°.  Near  this 
point  two  liquid  phases  are  formed,  the  new  phase  containing  more 
than  99-9%  of  hydrogen  chloride  giving  a  quadruple  point  for  the 
system  monohydrate-solution-solution-vapour.  The  solubility  of  the 
hydrogen  chloride  phase  in  the  water  phase  decreases  as  the  tempera- 
ture increases,  whilst  that  of  the  latter  in  the  former  increases  under 
these  conditions.     This  relation  continues  up  to  545°,   the   critical 
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point  of  the  hydrogen  chloride  phase.  The  portion  of  the  curve 
showing  the  equilibrium  between  the  monohydrate  and  the  liquid 
hydrogen  chloride  phase  was  not  investigated,  owing  to  the  difficulty  of 
measuring  such  small  quantities  of  water. 

The  monohydrate,  the  existence  of  which  was  confirmed  by 
analysis,  forms  white  crystals,  has  D  1"48,  f.  p.  — 15"35°  is  very 
soluble  in  water,  but  only  slightly  so  in  hydrogen  chloride,  and  has  a 
vapour  pressure  at  its  m.  p.  which  is  approximately  equal  to  that  of 
pure  hydrogen  chloride,  namely,  17"3  atmospheres.  E.  G. 

Isomorphism  between  Tellurium  and  Sulphur.  Giovanni 
Pellini  {Atti  R.  Accad.  Lincei,  1909,  [v],  18,  i,  701— 706).— The 
course  of  the  solidification  curve  for  mixtures  of  tellurium  and  sulphur 
indicates  that  these  two  elements  do  not  unite  to  form  compounds. 

T.  H.  P. 

Solid  Hydrates  of  Ammonia.  Frank  F.  Rupert  [J.  Amer.  Chem. 
Soc,  1909,  31,  866 — 868). — Although  the  monohydrate  of  ammonia, 
or  ammonium  hydroxide,  is  regarded  as  a  compound,  owing  to  the  simi- 
larity of  the  properties  of  its  solutions  to  those  of  the  alkali 
hydroxides,  the  substance  has  not  hitherto  been  obtained  in  the  solid 
state.  An  investigation  of  the  ammonia  hydrates  has  therefore  been 
carried  out. 

The  f.  p.'s  of  solutions  of  ammonia  containing  from  4'1%  to  100% 
have  been  determined,  and  the  results  plotted  as  a  curve  which 
shows  maximum  f.  p.'s  at  about  49%,  f.  p.  -  79°,  and  at  65%,  f.  p. 
—  79°.  The  monohydrate  theoretically  contains  48 '59%  of  ammonia, 
and  the  hydrate,  2NH3,H20,  65 •40%.  Eutectic  points  probably 
occur  at  32%  at  about  -  115",  57-5%  at  -86-5°,  and  78-5%  at  -  96°. 

Ammonia  monohydrate  forms  small,  colourle  ss  crystals,  whilst  those 
of  the  hydrate,  2NH3,H20,  are  much  larger,  transparent,  and  needle^ 
shaped.  Solutions  containing  from  25  to  60%  of  ammonia  are  very 
viscous  below  -  60°,  whilst  at  -  100°  the  33%  solution  can  hardly  be 
stirred.  E.  G. 

Allotropic  States  of  Phosphorus.  Pierre  Jolibois  {Comply 
rend.,  1909,  149,  287 — 289). — When  ordinary  red  phosphorus  is 
heated  in  exhausted  tubes  at  temperatures  above  360°,  its  density 
increases  from  2*  18  to  2 '37,  and  a  new  form,  termed  pyromorphic 
phosphorus,  is  obtained.  The  velocity  of  the  transformation  increases 
with  the  temperature,  and  although  very  slow  at  363°,  it  can  be 
observed  even  at  250°  if  iodine,  which  acts  as  a  catalyst,  is  added  in 
very  small  quantity.  On  examination  of  specimens  of  red  phosphorus 
which  had  been  partly  transformed  into  the  pyromorphic  variety,  it 
was  found  that  these  are  always  homogeneous,  as  if  a  solid  solution  had 
been  formed. 

Red  phosphorus  melts  when  heated  to  725°  ;  the  liquid  has  a  violet 
colour  and  I)  2'27.  When  the  molten  phosphorus  is  rapidly  cooled, 
it  is  not  transformed  into  yellow  phosphorus,  as  has  been  stated  by 
Chapman  (Trans.,  1899,  76,  734).  H.  M.  D. 
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Preparation  and  Properties  of  Solid  Hydrogen  Phosphide, 
PjjH^j.  Alfred  Stock,  Willy  Bottciikr,  and  W'alter  Lenger  {Ber., 
1900,  42,  2839— 2847).— The  method  of  preparation  depends  on  the 
observation  that  spontaneously  inflammable  hydrogen  phosphide,  P^^v 
on  coming  into  contact  with  granulated  calcium  chloride  is  converted 
into  the  solid  phosphide,  P-,.21^^g'  ^^^  phcsphine.  A  yield  of  8  grams  of 
the  solid  from  1  kg.  of  calcium  phosphide  can  be  obtained  as  follows. 
A  conical  filtering  flask,  three-quarters  filled  with  water,  is  immersed 
in  a  slanting  position,  with  the  side-tube  pointing  upwards,  in  a  warm 
water-bath  at  60°.  The  ^ide-tube  is  connected  to  a  short  reflux  con- 
denser, the  far  end  of  which  passes  into  the  lower  end  of  the  first  of  a 
.'■cries  of  three  wide  glass  tubes  tilled  with  granular  calcium  chloride  ; 
the  third  tube  is  attached  to  a  wash-bottle  containing  hydrochloric 
acid,  the  other  end  of  the  wash-bottle  being  connected  to  the  draught 
of  a  fume  cupboard.  After  displacing  the  air  in  the  apparatus  by 
carbon  dioxide,  small  lumps  of  calcium  phosphide,  1  cm.  thick,  are 
introduced  into  the  water  in  the  filtering  flask  through  a  wide  glass 
tube  passing  through  the  cork  in  the  neck.  The  formation  of  appreci- 
able quantities  of  solid  phosphide  in  the  wash-bottle  is  an  indication 
that  the  efficiency  of  the  calcium  chloride  is  exhausted  ;  a  current  of 
carbon  dioxide  is  then  again  passed  through  the  apparatus,  and  the 
calcium  chloride  with  the  solid  phosphide  is  gradually  added  to  dilute 
hydrochloric  acid,  cooled  to  0°,  and  thoroughly  shaken  until  all  the 
calcium  chloride  has  dissolved  ;  rise  of  temperature  and  exposure  to 
sunlight  must  be  avoided.  The  solid  phosphide  in  then  repeatedly 
washed  with  ice-cold  water,  then  with  alcohol  and  dry  ether,  and  finally 
filtered  by  the  aid  of  a  pump  and  dried  in  a  vacuum  over  sulphuric  acid 
and  phosphoric  oxide.  The  purity  of  the  substance  can  only  be 
ascertained  by  analysis,  which  is  performed  by  measuring  the  hydrogen 
evolved  when  a  known  weight  of  the  hydride  is  distilled  over  a  heated 
copper  spiral  in  a  vacuous  tube. 

The  freshly  prepared  substance  is  an  odourless,  canary-yellow, 
amorphous  powder,  which  is  neutral  to  litmus;  after  short  exposure  to 
the  air,  it  acquires  an  acid  reaction  and  an  odour  of  phosphine.  If  kept 
in  the  dark,  it  is  stable,  but  exposure  for  a  few  days  to  sunlight  causes 
it  to  turn  red  and  evolve  a  quantity  of  spontaneously  inflammable  gas. 
If  heated  suddenly  to  200°  it  catches  tire.  The  only  substances  in 
which  it  is  appreciably  soluble  are  liquid  hydrogen  phosphide  and 
molten  phosphorus  ;  its  specitic  gravity  in  a  mixture  of  chloroform 
and  bromoform  was  found  to  be  1*83  at  19°;  its  physiological  action 
is  due  to  the  phosphine  produced  by  its  decomposition.  P.  U. 

A  New  Solid  Hydrogen  Phosphide,  PgHg.  Alfred  Stock, 
Willy  Bottcher,  and  Walter  Lenger  {Ber.,  1909,  42,  2847—2853). 
— When  the  solid  hydrogen  phosphide,  PjgHe'  '^  heated  in  a  vacuum  it 
evolves  phosphine  and  turns  orange-red ;  the  phosphine  so  formed  is 
quite  pure,  and  the  method  is  therefore  a  convenient  one  for  the 
preparation  of  the  pure  gas.  The  red  substance  which  remains  is  a 
new  compound  of  the  formula  PyHg,  produced  according  to  the 
equation  :  bF^^U^  =  GP^Hg  -f  6PH3. 

The  substance  forms  either  a  flocculent  powder  or  a  vesicular  mass. 
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according  as  the  temperature  is  raised  slowly  or  rapidly  during  the 
decomposition  of  the  compound  Pi^^g ;  it  is  stable  in  dry  air,  but  in 
moist  air  it  rapidly  increases  in  weight,  acquires  an  acid  reaction,  and 
becomes  converted  into  phosphine  and  phosphoric  acid ;  it  is  darkened 
by  contact  with  alkalis  in  the  cold,  and,  on  warming,  dissolves  with 
evolution  of  phosphine,  but  it  dissolves  readily  in  dry  liquefied 
ammonia  without  the  formation  of  phosphine.  Prolonged  heating  in 
a  high  vacuum  at  340 — 360°  converts  it  into  red  phosphorus. 

P.  H. 

Action  of  Liquefied  Ammonia  on  the  Two  Solid  Hydrides  of 
Phosphorus.  Alfred  Stock,  Willy  Bottcher,  and  Walter  Lengeh 
(5ej-.,  1909,  42,  2853— 2863).— The  compound  P^gHg  dissolves  readily 
in  liquid  ammonia  to  form  a  clear  red  solution,  :vhich,  on  keeping, 
changes  its  colour  to  a  light  yellowish-red  ;  on  evaporating  off  the 
ammonia,  a  quantity  of  phosphine  escapes  and  a  black  solid  remains ; 
the  same  substance  is  also  obtained  by  dissolving  the  hydride  Pgllg  in 
liquid  ammonia  and  evaporating  the  solution,  but  in  this  case  no 
phosphine  is  formed,  and  it  is  therefore  concluded  that  the  substance 
is  not  produced  directly  from  P^jHg,  but  from  PyHg,  produced  by  the 
decomposition  of  the  Y^^^.  The  black  solid  is  of  the  nature  of  a  salt, 
formed  by  ammonia  with  the  compound  PgHg,  which  has  acid 
properties  ;  its  ammonia  content  varies  between  values  corresponding 
to  the  two  formula?:  PgHg.NHg  and  2P9H2,NH3.  The  hydride  P^H.^j 
may  be  recovered  from  its  ammonia  compounds  by  warming  them  or 
by  treatment  with  acids.  P.  H. 

Volatilisation  of  Boric  Acid  by  Heating  in  a  Current  of  the 
Vapours  of  Carbon  Tetrachloride  and  Methyl  Alcohol.  Paul 
Jannascii  and  Henry  F.  Harwood  {J.pr.  Chem.,  1909,  [ii],  80,  134). — 
Boric  anhydride  is  completely  volatilised  in  one  hour  at  a  moderate 
red  heat  in  a  current  of  the  vapours  of  carbon  tetrachloride  (4  vols.) 
and  methyl  alcohol  (1  vol.),  Avithout  any  deposition  of  carbon  on  the 
boat  or  combustion  tube  (this  vol.,  ii,  759).  C.  S. 

Separation  of  Argon  from  Nitrogen.  Jos^  R.  Carracido 
{Anal.  Fis.  Quim  ,  1909,  7,  109—111). — The  gas  evolved  from  the 
mineral  water  of  Urberuaga  de  Ubilla  consists  of  97%  of  nitrogen  and 
3%  of  carbon  dioxide.  This  nitrogen  is  remarkable,  inasmuch  as  it 
contains  no  argon;  it  probably,  therefore,  was  not  formed  within  the 
earth  from  atmospheric  air.  Moissan  has  stated  that  in  order  to 
absorb  nitrogen  by  means  of  a  mixture  of  quicklime  and  magnesium,  it 
is  necessary  to  pass  the  gas  several  times  over  the  heated  material ; 
this  may  be  true  of  nitrogen  containing  argon,  but  with  nitrogen  free 
from  the  latter  gas  absorption  is  instantaneous  and  complete. 

W.  A.  D. 


Telluridee.  Charles  Austin  Tibbals,  jun.  {J.  Amer.  Chem.  Soc, 
1909,  31,  902 — 913). — This  investigation  has  been  carried  out  with 
the  object  of  studying  the  composition  and  reactions  of  the  tellurides 
A  review  is  given  of  previous  work  on  the  subject. 
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Sodium  and  potassium  toUurides  have  been  prepared  by  the  direct 
union  of  the  elements,  whilst  the  tellurides  of  several  of  the  heavy 
metals  have  been  obtained  by  double  decomposition  between  sodium 
telluride  and  motallic  salts  in  aqueous  solution.  The  alkali  tellurides 
are  immediately  decomposed  on  exposure  to  the  air  with  liberation  of 
tellurium,  and,  for  this  reason,  all  experiments  with  their  solutions 
have  been  carried  out  in  an  atmosphere  free  from  oxygen.  Sodium 
telluride,  NagTe,  forms  colourless  crystals  containing  a  large  amount 
of  water  of  crystallisation.  Tellurium  dissolves  in  a  solution  of  this 
salt  with  formation  of  the  polyielluride,  Na^Te,.  Potassium  telluride, 
KgTe,  was  obtained  as  a  dark  purple  solid,  which  is  very  soluble  in 
water  and  is  precipitated  in  small  crystals  on  the  addition  of  alcohol 
to  a  strong  solution.  The  following  salts  are  also  described :  zinc 
telluride,  ZnTe,H20 ;  cadmium  telluride,  CdTe,  nickel  tellurides, 
Ni2Te3,4H20  and  NiTe;  cobalt  tellurides,  CojTes,4HjO  and  OoTe;  lead 
tellurides,  PboTeg.iHoO  and  PbTe;  silver  telluride,  AgjTe,  and  copper 
tellurides,  CuTe  and  CujTej.  On  adding  sodium  telluride  to  an 
aqueous  solution  of  arsenious  oxide,  an  arsenic  telluride  is  precipitated, 
which  is  soluble  in  a  solution  of  sodium  polytelluride.  Mercuric 
telluride  is  precipitated  from  mercuric  chloride  solution,  but  reacts 
rapidly  with  excess  of  mercuric  chloride  with  formation  of  mercurous 
and  tellurium  chlorides.  When  sodium  telluride  is  added  to  solutions 
of  auric  and  platinic  chlorides,  gold  and  platinum  respectively  are 
precipitated  and  tellurium  tetrachloride  is  produced.  Sodium  telluride 
reacts  with  ammonium  molybdate  to  form  dark  coloured  solutions 
which  appear  to  contain  telluro-salts.  E.  G. 

Nature  of  Change  which  Crystals  of  Sodium  Sulphate 
Heptahydrate  Undergo  in  Contact  with  Crystals  of  the 
Decahydrate.  Dksikk  Gernkz  {Covipt.  rend.,  1909,  149,  77 — 84). — 
A  66%  solution  of  sodium  sulphate  cooled  below  8°  in  absence  of  dust 
deposits  crystals  of  heptixhydrate,  NajSO^.THjO,  and  the  mother  liquor 
remains  supersaturated  with  respect  to  the  decahydrate,  Na.,SO^,10H2O. 
On  sowing  the  mother  liquor  with  a  crystal  of  the  decahydrate, 
progressive  crystallisation  occurs  until  the  solid  heptahydrate  is 
reached,  and  then  an  opacity  spreads  through  the  hitherto  transparent 
crystals  of  NaoSO^,7H20.  The  porcelain-like  mass  contains  the 
decahydrate,  since  a  fragment  of  it  induces  the  crystallisation  of 
Na2SO4,10H2O  from  its  supersaturated  solutions  ;  it  is,  therefore,  not 
merely  an  allotropic  modification  of  Na2S04,7H20.  On  the  other 
hand,  van't  Hoff's  suggestion  that  the  solid  heptahydrate  has  been 
transformed  thus  :  lUNa2S04,7H20  =  7Na2SO4,10H2O  +  SNagSO^,  is 
unsupported  by  experimental  evidence.  The  mass  contains  more  water 
than  the  pure  heptahydrate,  and  must  therefore  hold  occluded  mother 
liquor,  the  crystallisation  of  which  as  decahydrate  would  account  for 
the  rise  in  temperature  observed.  The  author  suggests  that  deca- 
hydrate crystallising  in  interstices  between  the  crystals  of  heptahydrate 
gives  rise  to  opacity.  A  solution  was  permitted  to  crystallise  in  a 
U-tube  with  a  constricted  bottom,  and  the  heptahydrate  crystals  were 
rammed  down  into  the  constricted  part  until  they  completely  blocked 
the  tube  so  that  the  mother  liquor  could  not  be  drawn  through  by  the 
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pump.  On  sowing  the  mother  liquor  in  one  arm  of  the  tube,  crystals 
of  the  decahydrate  grew  down  at  a  measurable  rate,  passed  through 
the  heptahydrate  as  an  opacity  at  the  same  rate,  and  finally  grew  up 
into  the  mother  liquor  in  the  other  arm  of  the  tube. 

The  author  shows  that  the  hydrates  of  sodium  chromate, 
Na2CrO4,10H2O 
and  Na2Cr04,4H20,  sodium  acetate,  NaOACjSHgO  and  lIHgO,  calcium 
nitrate,  Ca(N03)2,4H20  and  SHgO,  sodium  thiosulphate, 

Na2S203,5H20 
and  2II2O,  exhibit  the  same  phenomenon  as  sodium  sulphate,  the 
lower  hydrate  in  each  case  being  rendered  opaque  by  the  subsequent 
crystallisation  of  the  higher  hydrate  in  its  interstices.  In  all  these 
cases,  however,  the  higher  hydrate  can  be  melted  by  heating  to  a 
suitable  temperature,  and  the  lower  hydrate  appears  in  its  original 
quantity  and  transparency.  With  sodium  sulphate  itself  the  hypothesis 
cannot  be  directly  tested,  because  the  heptahydrate  is  dehydrated  on 
warming.  It  is  shown,  however,  that  transparent  crystals  of  the 
decahydrate  formed  at  —10°  to  —12°  are  rendered  opaque  by  the 
subsequent  crystallisation  of  the  mother  liquor  (ice)  in  their  interstices, 
and  on  warming  slightly  above  0°,  the  decahydrate  crystals  re-appear  in 
the  transparent  condition.  A  dilute  solution  of  sodium  sulphate,  on 
cooling,  often  deposits  a  mass  of  ice,  and  the  mother  liquor  then 
solidifies  in  contact  with  a  crystal  of  decahydrate.  The  decahydrate 
extends  as  an  opacity  through  the  mass  of  ice,  which  may  often 
be  melted  away,  leaving  a  deposit  of  small  crystals  of  decahydrate. 

R.  J.  C. 

Normal  Carbonates  of  Rubidium  and  Csesium.  Robert 
DE  FoRCEAND  {Compt.  rend.,  1909,  149,  97 — 100.  Compare  Abstr., 
1908,  ii,  256). — The  heats  of  dissolution  at  15°  of  potassium,  rubidium, 
and  caesium  carbonates  are  +6"38  Cal.,  +8'75  Cal.,  and  11 '84  Cal. 
respectively.  Saturated  solutions  at  20°  contain  51'61  K2CO3,  69"01 
Rb2C03,  72-34  CsgCOg  per  100  parts  by  weight  of  solution,  so 
that  saturated  solutions  have  the  composition  K2CO3,7*20Il2O ; 
RbgCOgjS^GHgO ;  Cs2C03,7-59H20.  The  rubidium  salt  appears  to  have 
an  abnormal  afiinity  for  water.  Heat  is  developed  on  diluting  the 
saturated  solution  of  rubidium  carbonate  only.  When  left  in  the 
desiccator,  the  saturated  solutions  deposit  bulky  crystals  of  hydrates, 
supposed  to  be  2K2003,3H20,  2Rb2C03,3H20,  and  2Cs2C03,7H20, 
although  analysis  always  revealed  rather  more  water.  When  heated 
on  the  water-bath  in  dry  air,  potassium  and  caesium  carbonates 
are  slowly  but  completely  dehydrated,  whereas  the  trihydrate, 
2Rb2C03,3H20  is  converted  into  the  monohydrate,  RbgCOg.HgO, 
which  is  stable  until  the  temperature  is  raised  to  110 — 120°.  Since 
the  heats  of  addition  of  the  last  molecule  of  water  to  the  hydrates 
2K2C03,3H20,  2Rb2C03,3H20,  and  2Cs2C03,7H20  are  practically 
equal  (4*5  Cal.),  these  three  salts  have  the  same  tendency  to  effloresce, 
whereas  the  monohydrate,  Rb2C03,H20,  with  heat  of  formation 
7  Cal.,  is  more  stable.  The  anhydrous  carbonates  of  rubidium  and 
caesium  are  more  powerful  dehydrating  agents  than  potassium 
carbonate.  R.  J.  C. 
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CryBtallisation  of  Ammonium  Chloride.  Stkpah  Kbkutz 
{Bull.  Acad.  iS'ct.  Cracow,  1909,  564 — 609). — Experiments  were  made 
on  the  growth  of  cry8t4il8  of  ammonium  chloride  from  pure  solutions, 
and  from  solutions  containing  cadmium  chloride  and  various  other 
subBtanccs.  The  presence  of  small  amounts  of  cadmium  chloride  has 
a  marked  influence  on  the  development  of  the  crystals,  these  being 
rhombohedral  in  habit,  owing  to  hindering  of  the  growth  in  the 
direction  of  the  cubic  axes.  L.  J.  S. 

Colloidal  Silver  Solutions  obtained  by  the  Action  of  Pure 
Distilled  Water  on  Silver.  MAKonEUiTA  Traube-Menoarini  and 
Ai.HKUTo  KcALA  {AtU  li.  Accoil.  Liiicei,  1909,  [v],  18,  i,  542—545).— 
When  hoatud  for  a  long  time  with  distilled  water,  silver  dissolves  to  a 
slight  extent,  giving  a  solution  exhibiting  all  the  characters  of  colloidal 
solutions.  Platinum  is  also  attacked  under  these  conditions,  but  to  a 
loss  extent  than  silver.  T.  IL  P. 

Variations  in  the  Structure  of  Silver  Comage  Alloys 
during  Working.  Krnksto  Pan.nain  {AUi  Ji.  Accad.  Lincei,  1909, 
[vj,  18,  i,  523 — 5*J5). — The  author  has  studied  metallographically  the 
various  cliaiigos  in  structure  produced  by  the  different  processes 
employed  in  the  manufacture  of  silver  coins  containing  83*29%  of 
silver  and  1 65  S'Se,  of  copper.  The  mcst  characteristic  change  is  that 
wrought  by  lamination,  which  determines  elongation  of  the  crystals 
into  the  form  of  parallel  fibres.  Ke-heating  tends  to  give  to  the 
structure  a  regular  aspect,  whilst  the  compression  produced  by  actual 
coining  breaks  the  crystals  and  gives  rise  to  a  structure  quite  distinct 
from  that  of  the  fused  alloy  before  mechanical  treatment.  False 
coinage  may  hence  be  detected  by  examining  it  metallographically. 

T.  H.  P. 

Bolognian  Stones.  Ludwio  Yanino  aqd  £.  Zumbusch  {J.  jyr. 
C/ievi.,  1909,  [ii],  80,  69— 86).— Of  the  three  methods  of  preparing 
the  phosphorescent  sulphides  of  calcium,  strontium,  and  barium,  it  is 
known  that  the  heating  of  the  sulphates  with  carbon  yields  sulphide 
only,  and  the  ignition  of  the  thiosulphates  gives  a  mixture  of  sulphide 
and  polysulphide.  It  is  now  found  that  the  heating  of  the  oxides 
with  sulphur  at  1200'^  yields  sulphides  containing  polysulphide,  but  no 
thiosulphate  or  free  sulphur.  The  polysulphide  plays  an  important 
part  in  producing  luminescence,  for  a  Bolognian  stone  prepared  by 
igniting  13'5  grams  of  calcium  sulphide  (obtained  from  the  sulphate 
and  carbon,  and  therefore  free  from  polysulphide),  0*3  gram  of 
potassium  sulphate,  03  gram  of  sodium  sulphate,  0*7  gram  of  lithium 
carbonate,  0  7  gram  of  starch,  and  O'T  c.c,  of  a  solution  of  OB  gram  of 
bismuth  nitrate  in  100  c.c.  of  alcohol,  is  found  to  be  free  from  poly- 
sulphide and  scarcely  luminous,  whereas  a  similar  stone  containing 
calciiim  sulphide  produced  from  the  oxide  and  sulphur  is  extremely 
luminous.  The  pi-esence  of  a  large  svilphur  content  is  not  of  great 
moment ;  just  a  slight  amount  of  sulphur,  present  as  polysulphide,  is 
essential  for  the  production  of  a  good  stone.  Good  strontium  and 
barium  stones  are  made  by  using  the  thiosulphates. 
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"With  regard  to  the  metals,  copper,  lead,  bismuth,  thorium,  and 
thallium,  which  are  known  to  influence  the  colour  and  intensity  of  the 
luminescence,  it  is  astonishing  how  little  is  necessary,  A  mixture  of 
40  grams  of  lime,  6  grams  of  sulphur,  1  gram  of  potassium  sulphate, 
1  gram  of  sodium  sulphate,  0'5  gram  of  lithium  carbonate,  and  2  grams 
of  starch,  is  treated  with  1,  2,  3,  4,  5,  and  6  c.c.  of  0'8%  alcoholic  bismuth 
nitrate,  and  heated  for  one  hour  at  1200°;  the  resulting  stones  are 
activated  by  burning  magnesium  for  fifteen  seconds.  The  most  luminous 
stone  is  that  corresponding  with  2  c.c.  of  bismuth  nitrate  solution,  and 
contains  therefore  0  000135  gram  of  bismuth  per  1  gram  of  stone. 

Sodium  sulphate  (m.  p.  880°)  and  lithium  carbonate  (m.  p.  660°) 
have  a  greater  effect  than  potassium  sulphate  (m.  p.  1074°)  in 
increasing  the  luminescence.  It  appears  that  salts  of  low  m.  p.  are 
more  efficient  than  those  of  high  m.  p. ;  too  much  of  any  one  salt, 
•however,  is  disadvantageous,  a  stone  containing  2%  of  lithium 
carbonate  being  very  luminous,  whereas  the  same  stone  containing 
12%  of  lithium  carbonate  was  very  much  less  so. 

It  has  long  been  known  that  the  luminosity  of  Bolognian  stones 
increases  with  the  temperature.  The  authors  find  that  an  extra- 
ordinary increase  of  intensity  is  produced  when  a  stone,  previously 
exposed  to  light,  is  covered  with  hot  water,  benzene,  amyl  alcohol, 
glycerol,  acids,  anhydrides,  bases,  and  salt  solutions ;  even  unexposed 
calcium  and  strontium  stones  become  luminous  by  this  treatment. 
Hot  sulphuric  acid,  in  particular,  produces  magnificent  effects,  causing 
calcium  stones  to  emit  blue  rays,  strontium  stones  green  rays,  and 
barium  stones  orange-yellow  rays,  and  also  rise  of  temperature  and 
evolution  of  hydrogen  sulphide.  Even  cold  acids  cause  an  increased 
luminosity  in  exposed  stones.  "When  stones  are  treated  with  water 
and  a  reagent  such  as  phosphoric  oxide,  quicklime,  or  anhydrous 
calcium  chloride,  which  develops  heat  in  contact  with  water,  an 
increased  luminosity  is  observed.  Stones  which  have  been  prepared 
in  the  dark  and  never  exposed  to  light  do  not  become  luminous  by 
treatment  with  concentrated  acids  or  by  warming. 

The  paper  concludes  with  a  detailed  account  of  the  compositions  of 
stones  which  give  good  blue,  yellow,  and  red  luminosities  respectively. 

C.  S. 


Action  of  Soluble  Substances  on  Insoluble  Substances. 
William  Oechsner  de  Coninck  {Bull.  Acad.  roy.  Belg.,  1909, 
295—297,  333—335.  Compare  this  vol.,  ii,  668).— A  solution  of 
sodium  chloride  (2  mols.)  in  diffused  daylight  acts  on  finely  powdered 
chalk  (1  mol.),  giving  appreciable  quantities  of  calcium  chloride  after 
two  months,  on  tricalcium  phosphate  (1  mol.),  giving  a  trace  of  the 
same  salt,  and  on  magnesium  carbonate  {\  mol.),  giving  an  appreciable 
quantity  of  magnesium  chloride.  A  solution  of  uranyl  sulphate 
(large  excess)  in  diffused  daylight  acts  on  tricalcium  phosphate  and  on 
chalk,  giving,  after  two  months,  notable  amounts  of  calcium  sulphate, 
and  on  magnesium  carbonate,  forming  magnesium  sulphate  in  one 
month.  An  appreciable  amount  of  tricalcium  phosphate  is  converted 
into  chloride  by  heating  on  a  water-bath  at  96°  daily  for  five  hours 
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during  six  weeks,  whilst  the  carbonato  is  similarly  affected  by  lithium 
chloride  solution. 

Appreciable  amounts  of  silver  carbonate,  chalk,  magnesium 
carbonate,  and  barium  and  strontium  carbonates  are  converted  into  the 
nitrate  by  boiling  with  concentrated  sodium  nitrate  solution  for 
respectively  eleven  minutes,  thirty  minutes,  2*5  hours,  forty-five 
minutes,  and  thirty-five  minutes.  Under  similar  conditions,  cobalt 
carbonate  is  only  very  slightly  attacked  after  five  hours,  whilst  basic 
lead  carbonate  remains  unaltered.  E.  H. 

The  Microscopic  Structure  of  Portland  Cement.  Ernst 
Stekn  {Zeitsch.  anarg.  Chem.,  1909,  63,  160 — 167.  Compare  Abstr., 
1908,  ii,  589). — In  the  study  of  the  action  of  water  on  Portland 
cement,  the  powdered  cement  has  been  mixed  with  water  on  a 
microscope  slide,  and  kept  in  a  moist  chamber  in  a  current  of 
hydrogen.  The  formation  of  a  colloidal  substance,  which  often  unites 
to  form  fibrous  connexions  between  the  cement  particles,  is  observed. 
Slender  needles  of  calcium  silicate  and  aluminate,  and  of  calcium 
hydroxide,  form  within  the  colloid. 

The  colloidal  constituent  may  be  dyed  by  means  of  0"1 — 0*2% 
tolutions  of  oosin  dyes.  Recently  set  cement  dyes  very  rapidly, 
cement  which  has  set  for  a  year  only  very  slowly.  Alite  and 
belite  are  not  attacked.  The  process  does  not  appear  to  be  one  of 
true  dyeing,  but  rather  of  surface  adsorption. 

The  disintegration  of  mixtures  containing  dicalcium  silicate, 
2CaO,SiO.,  (Day  and  Shepherd,  Abstr.,  1906,  ii,  770),  may  be  avoided 
by  a  very  rapid  cooling.  Of  the  ternary  lime-silica-alumina  series, 
those  mixtures  disintegrate  in  which  the  primary  crystals  separating 
on  cooling  are  those  of  dicalcium  silicate.  Within  the  cement  region, 
the  primary  crystallisation  is  of  mixed  crystals  of  silicate  and 
aluminate,  separated  from  the  former  region  by  a  eutectic  line.  The 
eutectic  structure  is  well  developed  in  the  photo-micrographs. 

C.  H.  D. 

Double  Sulphates.  Barrb  (Compt.  rend.,  1909,  149,  292—295). 
—  Strontium  sulphate  combines  with  potassium  and  ammonium 
sulphates  to  form  the  double  sulphates,  K2S0^,SrS0^  and 

(NH,)jSO„SrSO^. 

The  composition  of  the  saturated  solution  in  equilibrium  with 
strontium  sulphate  and  the  double  salt  has  been  determined  for  a  series 
of  temperatures  up  to  100°.  At  50°  the  solutions  contain  respectively 
1'92  parts  of  potassium  sulphate  and  78*54  parts  of  ammonium 
sulphate  per  100  parts  of  water.  The  ammonium  double  sulphate  is 
therefore  only  stable  in  contact  with  nearly  saturated  solutions  of 
ammonium  sulphate. 

Double  sulphates  of  the  same  type  are  also  formed  by  combination 
of  lead  sulphate  with  potassium  and  ammonium  sulphates.  The 
composition  of  the  solutions  saturated  with  respect  to  lead  sulphate 
and  the  double  salt  has  been  ascertained  at  different  tempera- 
tures. At  50°  these  solutions  contain  respectively  1*11  parts 
of  potassium  sulphate  and  19*25  parts  of  ammonium  sulphate  for  100 
parts  of  water,  H.  M.  D. 
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Reactions  of  Some  Salts.  William  Obchsner  de  Coninck  (Bull. 
Acad.  roy.  Belg.^  1909,  664), — No  interaction  has  occurred  between 
zinc  carbonate  and  sodium  chloride  solution  or  between  manganese 
carbonate  and  sodium  nitrate  solution  after  a  further  month's  contact 
(compare  this  vol.,  ii,  668).  A  slight  reaction  has,  however,  been 
detected  between  sodium  chloride  and  cadmium  carbonate.  The  latter 
is  thus  distinguished  from  zinc  carbonate.  E.  H. 

Lead  Chromate.  William  Oechsner  de  Coninck  {Bull.  Acad, 
roy.  Belg.,  1909,  665). — ^If  a  small  quantity  of  lead  chromate  is  boiled 
for  one-half  to  one  hour  with  a  very  concentrated  solution  of  pure 
potassium  nitrate  and  immediately  filtered,  the  filtrate  exhibits  a  well- 
marked  red  fluorescence  and  contains  lead  chromate.  If,  however, 
the  filtrate  after  some  moments  is  re-filtered,  the  filter  retains  the  lead 
chromate,  and  the  second  filtrate  is  absolutely  colourless.  Sodium 
nitrate  behaves  similarly,  but  much  more  slowly.  The  conclusion  is 
drawn  that  the  lead  chromate  is  rendered  colloidal,  but  that  the 
colloidal  form  re-polymerises  very  rapidly.  E.  H. 

Purification  of  Mercury.  Joel  H.  Hildebrand  {J.  Amer.  Chem. 
Soc,  1909,  31,  933— 935).— A  modification  of  L.  Meyer's  method 
(Zeitsch.  anal.  Chem.,  1863,  2,  241)  for  the  purification  of  mercury, 
in  which  the  mercury  is  allowed  to  fall  in  a  fine  stream  through  a 
long  column  of  mercurous  nitrate  solution,  is  described. 

The  impure  mercury  is  placed  in  a  separating  funnel,  the  delivery 
tube  of  which  is  slightly  contracted  at  0'5  cm.  from  the  lower  end.  A 
piece  of  closely  woven  muslin  is  bound  with  twine  over  this  end.  The 
mercurous  nitrate  solution  is  contained  in  a  glass  tube,  1  '5  metres  long 
and  2  cm.  in  diameter,  terminating  at  the  lower  end  in  a  narrow 
delivery  tube  which  is  bent  up  to  a  height  of  25  cm.  The  muslin- 
covered  end  of  the  delivery  tube  of  the  separating  funnel  should  dip 
below  the  surface  of  the  mercurous  nitrate  solution,  so  that  the  surface 
tension  of  the  mercury  may  be  diminished  and  the  fine  streams  running 
through  the  muslin  break  up  into  very  minute  globules. 

Experiments  are  described  which  show  that  mercury  can  be  readily 
purified  in  this  way  to  a  degree  of  purity  comparable  with  that  of 
distilled  mercury.  E.  G. 

Bromates  of  the  Rare  Earths.  II.  Bromates  of  the  Cerium 
Group  and  Yttrium.  Charles  James  and  W.  F.  Langelier 
(J.  Amer.  Chem.  Soc,  1909,  31,  913— 917*).— A  method  has  been 
described  by  James  (Abstr.,  1908,  ii,  190,  498)  for  the  separation  of 
the  yttrium  earths  which  depends  on  the  fractional  crystallisation  of 
the  bromates. 

In  the  present  paper,  an  account  is  given  of  the  preparation  and 
properties  of  these  bromates.  They  are  usually  prepared  either  by 
dissolving  the  oxide  of  the  metal  in  bromic  acid  or,  preferably,  by  the 
double  decomposition  of  the  sulphate  of  the  metal  and  barium 
bromate. 

Lanthanum  bromate,  La2(Br08)6,18H20,  m.  p.  375°,  is  soluble  to  the 
extent  of  416  parts  in  100  parts  of  water  at  25°.  Cerqua  bromate, 
*  and  Chem.  Neivs,  ]  909,  100,  85—86. 
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Ceo(Br03)g,18H20,  m.  p.  49°,  decomposes  just  above  its  m.  p.;  it 
readily  undergoes  decomposition  in  aqueous  solution,  and  this  property 
can  be  made  use  of  for  purifying  the  element.  Praseodymium  bromate, 
Pr2(Br03)g,18H20,  m.  p.  about  56  5°,  is  soluble  to  the  extent  of  190  parts 
in  lOOiparts  of  water  at  25'^.  Neodymium  bromate,  N<l^(Br03)g,18H20, 
m.  p.  about  66*7°,  is  soluble  to  the  extent  of  146  parts  in  100  parts  of 
water  at  25°.  Since  the  praseodymium  salt  is  more  soluble  than  that 
of  neodymium,  the  latter  can  be  obtained  in  the  least  soluble  portion 
and  a  separation  thus  effected. 

Samarium  bromate,  Sm2(Br03)g,18H20,  m.  p.  75°,  is  soluble  to  the 
extent  of  114  parts  in  100  parts  of  water  at  25°.  Yttrium  broviate, 
Y2(Br03)g,18H20,  m.  p.  74°,  is  soluble  to  the  extent  of  168  parts  in 
100  parts  of  water. 

All  these  salts  crystallise  in  hexagonal  prisms.  When  the  normal 
hydrates  of  lanthanum,  praseodymium,  neodymium,  and  samarium 
bromates  are  heated  at  100^  they  are  converted  into  lower  hydrates 
containing  4H2O,  The  anhydrous  salts  are  obtained  by  heating  to 
150'^,  with  the  exception  of  praseodymium  bromate,  which  cannot  be 
heated  about  130°  without  decomposition.  £.  G. 

Extraction  of  Lutecium  from  Qadolinite  Earths.  Georges 
Urbain,  Fra.\(;ois  Bourion,  and  Maillaro  {Compt.  rend.,  1909,  149, 
127—129.  Compare  Abstr.,  1907,  ii,  956).— Crude  yttrium  earths  of 
atomic  weight  118,  separated  commercially  from  earths  of  the  cerium 
group,  were  roughly  fractionated  as  chromates  to  remove  most  of  the 
yttrium.  Fractional  crystallisation  of  the  hydrated  nitrates  from  nitric 
acid  gave  a  mother  liquor  containing  mainly  neoytterbium,  lutecium,  lan- 
thanum, and  cerium.  Sufficient  magnesium  nitrate  and  bismuth  mag- 
nesium nitrate  were  added  to  obtain  on  cooling  a  copious  crystallisation  of 
double  nitrates  of  bismuth  with  magnesium,  cerium,  and  lanthanum,  the 
last  two  double  nitrates  being  insoluble  in  sjiturated  bismuth  magnes- 
ium nitrate  solution.  Bismuth  and  magnesium  were  completely 
removed  from  the  mother  liquor,  and  the  earths  containing  lutecium 
were  precipitated  by  oxalic  acid.  The  precipitate  was  converted  into 
nitrate  and  fractionally  crystallised  to  remove  traces  of  erbium  and 
yttrium  and  to  separate  the  neoytterbium  from  the  lutecium,  which 
after  100  crystallisations  was  concentrated  in  the  mother  liquor. 
The  lutecium  earths,  which  were  very  feebly  paramagnetic,  were  con- 
verted into  chlorides  by  sulphur  mouochloride  (compare  Bourion, 
this  vol.,  ii,  229).  A  certain  amount  of  thorium  and  scandium  chlorides 
sublimed  in  the  process,  and  the  lutecium  chloride  was  heated  in  a 
stream  of  chlorine  until  it  began  to  sublime  also.  Fractional  sublima- 
tion of  the  chlorides  appears  to  be  a  possible  method  of  separating 
neoytterbium  from  lutecium.  R.  J.  C. 

Action  of  Hydrogen  Chloride  on  Aluminium.  Method  of 
Estimation  of  Metallic  Aluminium.  Emile  Kohn-Abrest 
{Bull.  Sac.  chim.,  1909,  [iv],  5,  768—775.  Compare  Nilson  and  Pet- 
tersson,  Abstr.,  1888,  788;  Stockhausen  and  Gattermann,  Abstr.,  1893, 
i,  161  ;  Moissan,  Abstr.,  1894,  ii,  450;  Escales,  Abstr.,  1897,  ii,  407).— 
The  observations  described  were  made  during  the  course  of  an  attempt 
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to  prepare  a  chloride  of  aluminium  other  than  AICI3.  Powdered 
aluminium  is  not  acted  on  in  two  hours  by  cold  dry  hydrogen  chloride, 
but  is  rapidly  attacked  if  previously  heated  in  hydrogen  at  300". 
Gattermann's  observation  that  when  once  the  action  has  commenced,  it 
continues  without  further  application  of  external  heat,  is  confirmed. 
Aluminium  powder  is  attacked  more  regularly  than  are  the  turnings, 
and  the  residue  in  the  former  case  is  voluminous  and  consists  of  small, 
grey  tufts,  whilst  in  the  latter  it  is  white  and  compact. 

The  residue  from  a  quantity  of  aluminium  powder  is  very  hygro- 
scopic, and  almost  completely  soluble  in  hot  dilute  hydrochloric  acid. 
It  consists  of  hydrated  alumina  (Al203,H20),  neutral  chlorides  of 
foreign  metals,  traces  of  iron,  and  a  small  amount  of  insoluble  matter 
(carbon,  etc.),  the  amount  of  the  first  being  almost  identical  with  that 
previously  estimated  in  the  aluminium  powder  used.  No  trace  of 
silicon  or  silica  can  be  detected  in  either  the  residue  or  the  volatilised 
chloride. 

When  powdered  aluminium  contained  in  a  porcelain  boat  is  heated 
in  a  current  of  dry  hydrogen  chloride  at  500 — 600°,  a  very  small 
quantity  of  minuto  spangles  is  formed  on  the  glass  above  the  boat  after 
the  aluminium  chloride  has  volatilised. 

At  1100°  the  action  of  hydrogen  chloride  is  very  rapid,  and  the 
sublimed  aluminium  chloride  is  found  to  contain  appreciable  quantities 
of  calcium  chloride,  although  calcium  has  not  been  detected  in  the 
ordinary  analysis  of  the  aluminium  used.  When  powdered  iron  is 
heated  at  300°  in  hydrogen  chloride  and  hydrogen  for  twenty  minutes, 
a  sublimate  of  ferric  chloride  is  formed,  and  a  brown,  amorphous  mixture 
of  ferrous  chloride  and  unattacked  iron  remains.  If  the  iron  is  mixed 
with  an  equimolecular  amount  of  aluminium  powder,  the  aluminium 
chloride  sublimed  is  at  first  quite  white,  then  the  heated  mass  becomes 
covered  with  beautiful  nacreous  spangles,  and  finally  the  sublimate 
becomes  yellow.  Only  1%  of  the  iron  is  volatilised,  whilst  the  part  of 
the  residue  soluble  in  water  contains  no  aluminium.  But  when  only 
small  quantities  of  iron  are  present,  as  impurities  in  the  aluminium, 
they  are  almost  wholly  volatilised  in  twenty-five  minutes. 

In  order  to  estimate  the  aluminium  in  a  sample  of  the  powder,  0'3 
gram  contained  in  a  porcelain  boat  is  heated  at  300°  in  a  current  of 
hydrogen,  then  for  twenty-five  minutes  in  hydrogen  chloride,  and 
cooled  for  ten  minutes  in  hydrogen. 

The  residue  is  weighed,  and  the  chlorine  in  it  determined  volumetric- 
ally,   the  amount  of  hydrated  alumina   being  thence  deduced. 

E.  H. 

Hydrates,  the  Vapour  Pressure  of  which  varies  continuously 
with  the  Composition.  Eenst  Lowenstein  (Zeitsch.  anorg.  Chem., 
1909,  63,  69 — 139). — Whilst  most  crystalline  hydrates  have  a  vapour 
pressure  which  alters  abruptly  at  a  definite  temperature,  it  has  been 
shown  by  Tammann  (Abstr.,  1898,  ii,  208)  that  the  zeolites  remain 
clear  during  dehydration,  no  new  phase  being  formed,  and  their  vapour 
pressure,  like  that  of  amorphous  substances,  varies  continuously  with 
the  quantity  of  water  present.  Wyrouboif  has  also  observed  that 
certain  oxalates  of  the  rare  earths  remain   clear  during  dehydration 
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(Abstr.,  1901,  i,  7).  These  points  have  been  more  fully  investigated 
by  van  Bemmelen's  method  (Abstr.,  1897,  ii,  137),  the  hydrates  being 
kept  at  25°  over  sulphuric  acid  of  different  dilutions  and  known  vapour 
pressure,  the  loss  of  weight,  and  the  water-content  of  the  crystals 
being  determined  after  equilibrium  is  reached. 

The  vapour  pressure  of  the  zeolites  chabasite,  desminite,  and 
heulandite  varies  continuously  with  the  water-content,  and  this  is  also 
true  of  the  substitution  products  obtained  by  replacing  the  calcium  by 
potassium,  the  crystals  always  remaining  clear.  The  potassium  zeolites 
contain  less  water  than  the  calcium  compounds,  and  their  vapour- 
pressure  for  the  same  proportion  of  water  is  higher.  Calcium  chloride 
replaces  the  potassium  by  calcium,  the  products  being  identical  with  the 
original  zeolites.     Ammonium  desminite  behaves  similarly. 

Silicic  acids,  prepared  from  different  zeolites,  olivine,  and  labradorite 
by  the  action  of  hydrochloric  acid  at  15°,  also  give  continuous  curves, 
indicating  the  absence  of  definite  hydrates.  Whether  the  silicic  acids 
thus  obtained  are  identical  is  uncertain,  as  the  different  vapour  pres- 
sures observed  may  be  due  to  changes  in  the  colloids.  Clays  are  found 
to  contain  water  in  two  forms,  one  part  being  given  off  continuously 
over  sulphuric  acid  of  different  concentrations,  the  other  being  retained 
even  in  presence  of  the  concentrated  acid.  The  examination  of  a 
large  number  of  clays  leads  to  their  classification  in  the  following 
groups,  most  of  which  correspond  with  the  grouping  proposed  by  Le 
Chatelier  (Abstr.,  1887,  785) : 

I.  Plastic  fireclay,  sedimentary  clay,  2Si02,Al20g,2H20,Aq. 
II.  Halloysite,  2Si02,Al203,H50,Aq. 

III.  Kaolin,  41Si02,2Al20g,3HjO,Aq. 

IV.  Collyrite,  Si02.AL08,2H20,Aq. 
V.  Pyrophyllite,  4SiOj,Al208.H20. 

VI.  Montmorillonite,  4Si02,Al202,H20,Aq. 

The  presence  of  anhydrous  minerals  and  zeolites  affects  the  vapour 
pressure  of  clays  :  they  may  be  removed  by  fractional  levigation. 

The  oxalates  of  lanthanum,  erbium,  yttrium,  cerium,  thorium,  and 
zirconium  also  yield  continuous  curves.  A  basic  zirconium  oxalate, 
Zr(C204)2,2Zr(OH)4,Aq,  forms  doubly-refracting  pyramids,  2  mm.  high, 
which  after  dehydration  re-abeorb  water,  doubling  their  size  without 
change  of  shape,  remaining  doubly-refracting. 

Two  double  oxalates,  Na8(NHj8Al.,(C20^)g,7H20  and 
Na3(NH,)3Fe2(C20,)e.7H20, 
give  continuous  curves  for  the  loss  of  the  first  2H2O,  after  which  the 
vapour  pressure  remains  constant  until  only  IHjO  remains  :  this  is  only 
driven  off  at  a  high  temperature.  Similar  salts  containing  only  two 
bases,  such  as  Na6Fe2(C20j6,9H20  and  (NHj6Fej(C20j6.6H30, 
behave  like  simple  oxalates,  the  loss  of  water  being  discontinuous. 

The  nitrates  of  cerium,  lanthanum,  yttrium,  and  zirconium,  the 
sulphates  of  cerium,  lanthanum,  yttrium,  didymium,  zirconium,  and 
thorium,  and  uranyl  nitrate  form  true  hydrates,  giving  discontinuous 
curves.     The  following  hydrates  are  new  :  Ce(N03)3,4HoO  ; 

La(N03)3,4H20 ; 
La(N03)3.H20  ;    Y(N08)3,5H20  ;   Zr(N03)„2H20 ;   U02(N08)2,2H20 ; 
La2(SO^)3,3H2^-  Cerium  and  lanthanum  nitrates  form  similar  hydrates, 
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that  of  yttrium  is  different.  Yttrium  sulphate,  unlike  cerium  and 
lanthanum  sulphates,  does  not  lose  water  over  sulphuric  acid. 

Boric  acid  does  not  lose  water  over  sulphuric  acid. 

Continuous  curves  are  given  by  zinc  and  copper  ferrocyanides  and 
by  strychnine  sulphate,  (02^1122021^2)2112804,61120. 

The  velocity  with  which  equilibrium  with  the  sulphuric  acid  is 
reached  is  greatest  for  those  substances  which  give  continuous  curves. 
It  depends  on  the  rate  of  diffusion  within  the  hydrate,  which  is  greatest 
in  zeolites  and  clays,  and  least  in  definite  hydrates.  The  process  of 
dehydration  is  reversible,  and  the  crystals  remain  clear  during  the 
process,  but  silicic  acids  do  not  re-absorb  the  whole  of  the  original 
proportion  of  water. 

The  form  of  the  continuous  vapour-pressure  curve  is  different  for 
the  crystalline  hydrates  and  for  the  amorphous  substances,  d^pJciG^  being 
positive  in  the  former,  and  negative  in  the  latter  case.         C.  H.  D. 

*  Passivity  of  Iron.  P.  Krassa  {Zeitsch.  Elektrochem.^  1909,  15, 
490 — 500.  Compare  Abstr..  1907,  ii,  598). — Iron  assumes  the  active 
foi-m  in  solutions  of  sodium  or  potassium  hydroxide  of  greater  con- 
centration than  4iV  at  temperatures  below  the  boiling  point  of  the 
solution.  With  weaker  solutions  higher  temperatures  are  necessary 
(200°,  for  example,  with  2iV-solutions),  When  such  active  iron  is  used 
as  cathode  with  a  small  current  density  it  remains  active,  an  oxide  of 
iron  being  formed,  which  partly  dissolves  and  partly  adheres  to  the 
iron.  The  adhering  layer  gradually  increases  in  thickness  until, 
when  a  certain  thickness  is  attained,  the  iron  becomes  passive  and 
oxygen  is  evolved.  The  change  is  a  gradual  one,  the  potential 
(compared  with  the  iV/10-calomel  electrode)  changing  in  boiling  lOiV- 
sodium  hydroxide,  for  example,  from  -  1"23  to  +0"27  volt.  If,  on  the 
other  hand,  a  large  current  density  is  employed,  the  iron  becomes 
passive  at  once,  and  no  visible  change  occurs  at  its  surface.  Between 
these  extremes  any  intermediate  condition  can  be  produced  by  taking 
a  suitable  current  density  and  strength  of  solution.  The  author, 
therefore,  draws  the  conclusion  that  in  all  cases  the  passivity  is  due  to 
a  skin  of  oxide. 

The  optical  evidence  against  this  view  brought  forward  by  Miiller 
and  Konigsberger  (Abstr,,  1907,  ii,  924)  is  discussed.  The  author 
comes  to  the  conclusion  that  a  layer  of  oxide  of  sufficient  thickness  to 
produce  passivity  might  not  change  the  reflecting  power  of  the  iron 
by  more  than  2%,  and  could,  therefore,  readily  escape  observation, 

T.  E. 

Cementation  of  Iron  by  Carbon  in  a  Vacuum.  Leon  Guillet 
and  Ch.  Griffiths  (Compt.  rend.,  1909,  149,  125 — 127), — Margueritte 
(1864)  and,  recently,  Roberts- Austen  believed  that  solid  iron  could 
absorb  pure  carbon  whereas  Caron  (1864)  disputed  the  point. 
Charpy  has  recently  shown  that  iron  can  be  carbonised  by  carbon 
monoxide  (this  vol.,  ii,  405).  The  authors  have  re-investigated  the 
cementation  of  iron  by  pure  carbon,  special  care  being  taken  to 
exclude  gaseous  carbon  compounds  by  maintaining  a  vacuum,  and 
to  ensure  intimate  contact  between  iron  and  carbon.     Sugar-charcoal 
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heated  to  1000°  in  chlorine  was  employed.  A  mixture  of  carbon  and 
iron  was  slowly  heated  to  450 — 600^  in  a  long  porcelain  tube  glased 
inside,  and  the  tube  was  then  connected  to  a  mercury  pump.  The 
tempenituro  was  raised  to  800°,  when  a  small  quantity  of  gas  was 
removod,  and  then  to  1000°  which  temperature  was  maintained 
during  the  whole  experiment.  Preliminary  experiments  without  the 
vacuum  showed  that  ouusiderable  carbonisation  of  the  iron  occurred 
with  formation  of  pearlito.  When  gas  was  carefully  excluded,  no 
cementation  occurred,  but  if  the  charcoal  had  been  left  in  the  air  to 
absorb  gases,  some  carbonisation  of  the  iron  occurred  in  spite  of  the 
var-uum.  The  mixture  of  iron  and  carbon  was  also  heated  in  a 
cylindor  pierced  with  small  holes  and  provided  with  a  teraw  stopper. 
If  the  stopper  was  left  out  and  the  mixture  heated  in  a  vacuum, 
there  was  no  carbonisation,  but  when  the  material  was  rammed  down 
tight  by  the  screw,  considerable  carbonisation  occurred.  A  sample 
of  thin  steel  sheet  with  005%  of  carbon  contained  0*32%  after  five 
huurs  heating  under  these  conditions.  The  mechanical  pressure  was 
Kutlicient  to  weld  the  steel  fragments  together  at  1000°. 

The  authors  conclude  that,  although  when  the  contact  is  good  carbon- 
isation with  pure  car)x)n  may  occur,  it  is  so  slow  that  under 
manufacturing  conditions  direct  cementation  plays  a  very  unimportant 
part.  B.  J.  a 

Halogenochromium  Salts  containing  Aluminium,  Iron,  and 
Vanadium.  Nikls  I^jkukim  and  H.  iliR8CiiKKLi>T  Hansen  {ZeiUch. 
anorg.  Chem.,  1909,  63,  151 — 159.  Comjmre  following  abstract). — 
Salts  resembling  Werner  and  Uuber's  dichlorotetra-aquochromium 
hexa-aquochromium  sulphate,  the  second  chromium  atom  of  which  is 
re{)la(-ed  by  other  metals,  have  been  prepared.  They  are  all  very 
soluble  in  water,  and  are  precipitated  by  sulphuric  acid  in  the  form  of 
green  leaflets  with  angles  approaching  60°.  They  are  not  alums, 
although  resembling  alums  in  water-content  and  composition. 
Dibi'omoUtra-aquoehromium  hexa-aqtiochromium  sulphate, 
[CrBr2(H20),][Cr(H,0)J(SO,),,2H50, 
is  prepared  from  violet  hexa-aquochromiuni  sulphate  and  dibromotetra- 
aquochromium  bromide.  I)ic/dorotetra-aqnochroinium  hexa-aquo- 
aluniinium  sulphate  and  the  corresponding  (/i6romo-com pound  are  pre- 
pared from  aluminium  sulphate  and  the  chromium  halides.  Ferric 
sulphate  does  not  yield  a  chloro-compound,  but  the  (;{t6ror}U>-compound, 
[OrBr.,(H20)J[Fe(H.p)J(S04)2,2H20,  is  readily  obtained.  Its  colour 
is  like  that  of  the  aluminium  salts,  but  soon  becomes  brown.  The 
dichloro-vanadium  salt  is  obtained  by  the  electrolytic  reduction  of 
vanadyl  sulphate  and  addition  of  chromium  chloride.  The  product  is 
very  stable.  The  corresponding  c{t6romo-compound  is  prepared  in 
similar  manner. 

It  was  not  found  possible  to  prepare  similar  salts  containing  titanium 
or  tervalent  cobalt  or  manganese. 

Lromopenta-aquodiromium  sulphate,  [CrBr(H20)5]SO^,H.jO,  described 
by  Werner  and  Huber  (Abstr.,  1906,  ii,  170)  as  an  analogue  of 
Recoura's  salt,  is  best  prepared  from  dibromochromium  bromide  and 
sulphuric  acid,  C.  H.  D. 
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Physico-chemical  Investigations  of  the  Chromium  Chloro- 
Bulphates.  Niels  Bjerrum  {Zeitsch.  anwg.  Chem.,  1909,  63, 
140 — 150.  Compare  Abstr.,  1906,  ii,  363). — The  conductivity,  velocity 
of  transformation,  and  colour  of  the  chromium  chlorosulphates  have 
been  examined,  the  results  confirming  the  formulae 

[CrCl(H20)5]S04,H20 
for    Recoura's     salt,    and     [CrCl2(H20)4][Cr(H20)e](S04)2,2H20     for 
Werner  and  Huber's  salt. 

The  conductivity  of  both  salts  in  O'Ol  molar  solution  increases 
rapidly  at  first,  then  passes  through  a  maximum,  and  falls  asymptoti- 
cally to  a  limiting  value.  The  initial  conductivity  in  each  case  is  equal 
to  that  calculated  from  the  corresponding  chlorides,  namely,  A  140  for 
the  chlorochromium  sulphate  and  A  125  for  the  dichlorochromium 
chromium  sulphate. 

The  first  transformation,  the  ionisation  of  the  chlorine,  proceeds 
much  faster  than  the  second,  the  formation  of  a  sulphate  complex,  and 
it  is  therefore  possible  to  calculate  the  velocity  constant  of  the  former 
from  the  conductivity  observations.  The  values  A;  — 0"008 — 0*0039 
and  0'0137 — 00065  are  found  for  the  velocity  constants  of  the  two 
salts  respectively. 

The  extinction  coefficients  for  a  number  of  rays  have  been  measured 
for  both  salts,  on  the  assumption  that  free  and  combined  ions  have  the 
same  colour,  provided  that  complexes  are  not  formed.  Thus  all  hexa- 
aquochromium  salts  have  the  same  colour  in  solution,  whether  disso- 
ciated or  not.  In  the  solutions  examined,  the  hydrolysis  was  restrained 
by  addition  of  acid.  The  extinction  coefficients  of  Werner  and  Huber's 
salt  agree  within  the  limits  of  experimental  error  with  those  calcu- 
lated from  the  mean  of  those  for  the  dichlorotetra-aquochromium  ion 
and  the  hexa-aquochromium  ion,  whilst  Recoura's  salt,  on  the  other 
hand,  gives  values  indicating  a  different  constitution,  as  required  by 
the  hypothesis.  C.  H.  D. 

Chromic  Acid.  Gregoire  Wyrouboff  (Bull.  Soc.  chim.,  1909, 
[iv],  5,  765— 767.  Compare  Walden,  Abstr.,  1888,  1008;  Ostwald, 
Abstr.,  1888,1009;  Miolati,  Abstr.,  1901,  ii,  381;  Abegg  and  Cox, 
Abstr.,  1904,  ii,  662;  Sand  and  Kaestle,  Abstr.,  1907,  ii,  178; 
Spitalsky,  Abstr.,  1907,  ii,  338,  695;  Lundberg,  Abstr.,  1907,  ii,  967; 
Sherrill,  Abstr.,  1908,  ii,  92). — When  a  solution  of  chromic  acid  is 
treated  with  an  equimolecular  quantity  of  calcium,  strontium,  zinc, 
copper,  cerium,  or  lanthanum  carbonate,  effervescence  ceases  when  half 
the  carbonate  has  been  added,  whatever  the  concentration  (3 — 30%)  of 
the  acid  or  the  temperature  (15 — 70°)  of  working,  and  from  analysis 
of  the  resulting  solution,  chromic  oxide  and  the  basic  oxide  are  always 
found  present  in  the  ratio  CrO^  :  M"0  =  2:1. 

The  sesquioxides  of  iron  and  aluminium  behave  less  definitely. 
In  the  cold  solution,  ratios  are  found  oscillating  about  the  mean 
CrOg  :M203  =  5"2  :  1,  whilst  if  chromic  acid  solution  is  heated,  the 
ratios  approximate  to  4*8  :  1,  instead  of  the  normal  6:1.  Chromic 
hydroxide  behaves  peculiarly,  giving  insoluble  chromium  chromates  of 
variable  composition,  whilst  the  liquid  contains  only  a  small  quantity 
of  chromium,  depending  on  the  concentratipn  and  temperature.     The 
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conclusions  drawn  from  these  facts  are,  firstly,  that  physico-chemical 
methods  are  essentially  incapable  of  determining  the  basicity  of  aa 
acid,  and,  secondly,  that  chromic  acid  (a  very  weak  acid)  does  not  exist 
in  the  free  state,  but  when  liberated  from  its  salts  condenses  to  a 
polychroinic  acid,  which  again  in  the  presence  of  strong  bn^es  is 
depolymerised,  as  are  the  polytungstic  and  polymolybdic  acids.  From 
the  experiments  cited,  it  seems  to  exist  in  solution  as  a  dichromic 
acid,  but  in  very  concentrated  solutions  it  may  be  much  more  con- 
densed, since  well  crystallised  compounds  of  tri-  and  tetra-chromic 
acids  are  known.  E.  H. 

Transformations  of  Iron  and  Steel.  Qrkrkt  {Btdl.  Soe.  chim., 
1901),  [iv],  5,  758 — 764). — A  theoretical  consideration  of  the  mutual 
solubility  of  iron  and  carbon,  the  transformation  of  pure  iron,  and  the 
solution  of  iron  in  carbon,  from  which  the  conclusions  are  drawn 
that  the  phenomena  exhibited  by  steels  belong  to  the  general 
case  of  phenomena  produced  in  all  alloys  the  constituents  of  which 
can  form  solid  solutions  decomposable  into  their  elements  at  certain 
temperatures,  and  that  the  laws  deduced  from  the  study  of  steels 
probably  apply  to  all  alloys.  E.  H. 

Inorganic  Salts  of  Titanium  Peroxide.  Arrigo  Mazzucceelm 
and  Enrico  Pantanelli  {Atti  K.  Acead.  Lincei,  1909,  [v],  18, 
i,  608 — 613.  Compare  this  vol.,  i,  631). — For  the  preparation  of 
inorganic  salts  of  titanium  peroxide,  which  are  very  readily  soluble 
and  practically  uncrystallisable,  the  author  treats  with  alcohol  the 
solution  containing  titanium  sulphate,  hydrogen  peroxide,  and  an 
alkali  sulphate  in  rather  less  amount  than  corresponds  with  the  ratio 
TiO. :  X.,SO,. 

In  this  way  the  following  salts  have  been  prepared  : 
TiO.(KSOJj,7H,0  ;     TiO,(NaSO,).,.10H2O  ;     Ti05(NH4SOj2,«H,0  ; 
Ti02(LiSO,)„7H.,0;  Ti02Cl.„2NaCi;9H20  ;  TiOs.PjOj.Na-O.SH-O,  and 
0(TiO„P205,Na20),,24H20."  T.  H.  P. 

Hydrates  of  Thorium  Chloride  and  Bromide.  Edouard 
CiiAUVENET  (Cainpt.  rend.,  1909,  149,  289— 292).— When  the  hydrate, 
ThCl^.SHjO,  is  dried  at  the  ordinary  temperature  and  pressure  it  yields 
ThCl^,7H20.  When  heated  at  50°  in  a  curi^ent  of  dry  hydrogen  or 
hydrogen  chloride,  ThCl^,-4HoO  is  formed,  and  at  100°  the  product  is 
ThCl^,2H20.  Above  100°  basic  chlorides  are  formed.  The  heats  of 
solution  of  the  various  hydrates  are :  ThCl^,  4-56*7  cal. ;  ThCl^,2H.,0, 
4108  cal.  ;  ThCl,,4H20,  2623  cal. ;  ThC1^7H„0,  147  ca"l. ; 
ThCl4,8H,0,  11-45  cal. 

When  a  solution  of  thorium  hydroxide  in  alcoholic  hydrogen 
bromide  is  evaporated  at  100°  well  formed  needles  of  the  dodeca- 
hydrate,  ThBr4,12H20,  are  obtained.  When  dried  at  the  ordinary 
temperature  and  pressure,  this  yields  ThBr^.lOHjO ;  in  an  exhausted 
desiccator,  ThBr^.THoO  is  obtained.  The  heats  of  solution  of  the 
various  hydrates  are":  ThBr^,  +70-19  cal.;  ThBr.,7H20,  2255  cal.; 
ThBr^.lOHgO,  9-84  cal.  ;  ThBr4.12H20,  230  cal. 

A  comparison  of  the  two  series  of  observations   shows   that    the 
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oxybromides  are  formed  at  lower  temperatures  than  the  corresponding 
basic  chlorides.  H.  M.  D. 

Thorium  Phosphates.  A.  Colani  (Compt.  rend.,  1909,  149, 
207—210.  Compare  Abstr,,  1907,  ii,  878).— The  analogy  between 
thorium  and  uranium  is  well  shown  by  the  parallelism  existing  between 
their  phosphates.  Troost's  phosphates  of  thorium  closely  resemble 
those  of  uranium  previously  described  by  the  author ;  the  sei'ies  has 
now  been  completed  by  the  preparation  of  new  thorium  halogen 
phosphates  and  of  double  phosphates  containing  calcium  and  strontium. 
Thorium  chlorophosphate,  3Th02,ThCl4,2P205,  prepared  by  heating 
thorium  chloride  with  anhydrous  thorium  metaphosphate  in  a  current 
of  dry  carbon  dioxide,  is  a  heavy,  white,  crystalline  powder,  insoluble 
in  water  and  acids,  but  decomposed  by  boiling  sulphuric  acid  or  on 
fusion  with  alkali  carbonates. 

Thorium  hromophosphate,  ThBr^,(3Th02,2P205)3,  prepared  in  the 
same  way  as  uranium  chlorophosphate,  but  employing  a  very  large 
excess  of  thorium  bromide,  occurs  as  a  pearly-white,  crystalline 
powder.  This  compound  is  very  stable,  and  resists  the  action  of  molten 
alkali  carbonates  and  of  most  acids.  It  was  analysed  after  decomposi- 
tion with  boiling  concentrated  sulphuric  acid.  The  existence  of  these 
halogen-phosphates  throws  light  on  the  occurrence  of  fluorine  in 
monazites.  The  following  double  phosphates  were  prepared  in  the 
same  way  as  the  corresponding  uranium  compounds.  Thoriuin  calcium 
phosphate,  ThOgjCaOjPgOg,  forms  brilliant  needles,  whilst  the  analogous 
strontium  salt  occurs  in  minute,  colourless  crystals.  A  well  defined 
barium  salt  has  not  been  obtained.  W.  0.  W. 

Double  Nitrate  and  Oxalate  of  Thorium.  Ottorino  Angelucci 
(Atti  R.  Accad.  Liiicei,  1909,  [v],  18,  i,  526—530.  Compare 
Abstr.,  1907,  ii,  773). — In  view  of  Eamsay's  results  on  the  disintegra- 
tion of  the  copper  ion  into  the  lithium  ion  by  the  action  of  radium 
emanation  and  of  the  thorium  ion  into  carbon  by  further  resolution  of 
thorium-C,  the  author  has  studied  the  properties  of  solutions  of 
thorium  nitrate  in  order  to  discover  whether  the  carbon  dioxide 
evolved  from  these  solutions  is  due  to  disintegration  of  thorium-C,  or 
to  oxidation  or  to  the  decomposition  of  organic  acids  u.sed  in  the 
isolation  of  the  thorium  and  not  completely  eliminated  in  the  subsequent 
purification. 

A  concentrated  solution  of  thorium  nitrate,  D  2*25 — 2"30,  placed 
in  a  dilatometer,  showed,  after  a  fortnight,  a  considerable  increase  in 
volume,  indicating  that  decomposition  had  taken  place.  After  some 
months,  the  solution  deposited  acicular  crystals  having  a  composition 
corresponding  with  the  formula  6Th(NOg)4,Th(C204)2,48H20. 

The  conclusion  is  hence  drawn  that  the  carbon  dioxide  evolved  from 
solutions  of  thorium  nitrate  is  formed  by  decomposition  of  the  oxalate 
present  in  the  form  of  a  readily  soluble  complex  salt,  and  is  not  a  result 
of  the  degradation  of  radiothorium  or  of  radioactive  phenomena. 

T.  H.  P. 

Hydrolytic  Decomposition  of  Bismuth  Bromide.  Rknk 
DuBRiSAY  {Compt.   rend.,    1909,   149,   122 — 124). — Bismuth  bromide 
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solution,  free  from  uncombined  bromine,  was  diluted  with  variable 
amounts  of  water,  and,  after  removing  the  precipitate,  the  ratio  of 
bismuth  to  bromine  in  the  liquid  phase  was  determined.  Contrary  to 
the  case  of  bismuth  chloride,  the  extent  of  the  hydrolysis  of  bismuth 
bromide  is  not  appreciably  altered  by  temperatures  varying  from  15° 
to  95''. 

The  variation  of  bismuth  with  bromine  in  the  liquid  phase  follows  a 
regular  curve,  whence  the  conclusion  is  drawn  that  within  the  limits  of 
dilution  studied  only  a  single  oxybromido  is  produced.  The  ratio  of 
water  to  bromine  in  dilute  solutions  leads  to  the  same  result. 

R.  J.  C. 

Velocity  of  Hydrolysis  of  an  Inorganic  Salt,  Potassium 
Ruthenium  Chloride.  S.  C.  J^ind  and  F.  \V.  Bliss  {J.  Amer. 
Chevi.  Soc,  1909,  31,  868— 885).— The  velocity  of  hydrolyis  of  inorganic 
salts  has  not  been  much  studied,  since,  in  most  cases,  the  hydrolysis 
is  instantaneous,  and,  in  cases  in  which  the  rate  is  measurable,  the 
ditlicultios  of  measurement  and  the  many  factors  influencing  tlio 
hydrolysis  have  rendered  it  impossible  to  obtain  a  satisfactory  kinetic 
equation. 

Potassium  ruthenium  chloride,  KjRuClj,  rapidly  undergoes  hydro- 
lysis in  aqueous  solution,  the  rate  of  which  can  be  determined  by  the 
increase  in  electrical  conductivity  due  to  the  hydrochloric  acid  formed. 
The  solution,  which  is  originally  red,  gradually  becomes  black,  and 
when  completely  hydrolysed  has  the  appearance  of  a  colloid.  On 
addition  of  alkali  hydroxide,  ruthenium  hydroxide,  Ru(OH)j,  is 
immediately  precipitated. 

The  equilibrium  of  the  hydrolysed  solution  is  not  altered  by  dilution, 
change  of  temperature,  or  addition  of  acid,  and  hence  the  conclusion 
is  drawn  that  the  reaction  is  irreversible  and  does  not  reach  a  homo- 
geneous equilibrium.  The  hydrolysed  product,  probably  Ku(0H)2Cl, 
has  a  positive  catalytic  influence  on  the  rate,  resulting  in  a  period  of 
constant  velocity,  extending  over  the  first  half  of  the  course  of  the 
reaction,  which  has  been  used  with  slight  corrections  to  obtain  a 
velocity  constant.  The  rate  of  the  reaction  in  a  solution  of  the  salt  in 
hydrochloric  acid  (O'liY — 0*4iV^)  is  approximately  proportional  to  the 
concentration  of  the  acid.  It  is  suggested  that  this  is  best  explained 
on  the  supposition  that  the  rate  of  hydrolysis  is  determined  by  the 
hydroxyl-ion  concentration.  In  aqueous  solutions  the  velocity  is  at 
a  maximum  at  the  beginning  of  the  reaction,  whilst  in  acid  solutions  a 
distinct  period  of  induction  is  exhibited  similar  to  that  observed  by 
Goodwin  (Abstr.,  1897,  ii,  16)  in  the  case  of  ferric  chloride,  which  is 
likewise  attributed  to  autocatalysis. 

The  temperature-coefficients  between  22°  and  30°  are  as  follows  : 
for  0-005  molar  solution,  3-27 ;  for  a  0*0025  solution,  2-96 ;  for 
0-00125,  2-63  ;  and  for  00025  molar  in  0-OliV^-hydrochloric  acid  is 
5-40.  The  rate  is  also  increased  by  dilution ;  the  coefficient  of  dilu- 
tion from  0-005  to  0  00 125  molar  is  2-23  at  22°,  2-17  at  25°,  and  1-80 
at  30°.  The  coefficient  in  a  solution  in  0-OliV^-hydrochloric  acid  is 
1"08  at  25°,  or,  in  other  words,  dilution  has  practically  no  effect  when 
the  acid  concentration  remains  constant.     When,  however,  the  concen- 
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trations  of  both  salt  and  acid  are  diminished  from  0"005  molar  in 
0"04iV^-bydrochloric  acid  to  0-00125  molar  in  0  01  iV- hydrochloric 
acid,  the  dilution  coefficient  at  25°  is  5  •15.  From  these  results,  and 
the  fact  that  the  reaction  is  slower  in  the  more  concentrated  solutions, 
the  general  conclusion  is  drawn  that  the  accelerating  influence  of  either 
increase  in  temperature  or  dilution  has  the  greater  effect  on  the 
slower  reaction.  The  acceleration  produced  by  doubling  the  dilution 
is  about  the  same  as  that  effected  by  an  increase  of  3°  in  temperature. 
Sunlight  has  no  influence  on  the  rate  of  the  reaction.  Both  platinum 
and  platinum-black  electrodes  have  a  positive  catalytic  influence  on 
the  rate  of  hydrolysis,  amounting  for  the  latter  to  50%  in  the  Ostwald 
form  of  cell.  E.  G. 


Mineralogical    Chemistry. 


Nature  and  Origin  of  Gases  Forming  Volcanic  Fumaroles 
or  Issuing  from  Craters  of  Ancient  Volcanoes.  Armand 
Gautier  {Compt.  rend.,  1909,  149,  84 — 91.  Compare  this  vol.,  ii, 
674). — The  gases  given  off  by  lavas  of  Vesuvius  three  and  eighteen 
months  after  the  eruption  of  1906  are,  in  general,  those  which  are 
obtained  by  vacuum  distillation  at  red  heat  of  such  igneous  rocks  as 
basalt  or  granite.  Recent  lavas,  which  are  hottest,  emit  chlorides  of 
sodium,  potassium,  ammonium,  iron,  copper,  lead,  and  arsenic,  excess  of 
hydrogen  chloride,  water  vapour,  and  various  permanent  gases.  As 
the  lava  cools,  the  less  volatile  substances  condense  in  fissures,  until 
finally  only  gases  and  very  volatile  products  are  emitted.  The  three 
months  old  lavas  of  Vesuvius  were  at  300°,  and  the  gases  issuing 
contained  62*5  to  77%  of  water  vapour,  which  apparently,  as  in  many 
other  instances,  could  not  have  originated  in  rain  or  the  moisture  of 
the  soil.  Hydrogen  chloride,  which  is  very  abundant  in  fresh  lava, 
had  almost  disappeared.  It  is  suggested  that  it  had  been  used  up  in 
reconverting  into  chlorides  the  oxides  and  oxychlorides  formed  by  the 
action  of  water  at  higher  temperatures.  Carbonyl  sulphide,  carbon 
monoxide,  sulphur,  and  boron  compounds  had  also  almost  entirely 
disappeared.  The  permanent  gases  from  lava  contain  12  to  17%  of 
oxygen  and  rather  more  than  four  times  as  much  nitrogen  by  volume. 
Argon  and  helium  are  present  in  notably  greater  ratio  to  the  nitrogen 
than  in  air.  It  is  remarkable  that  free  hydrogen  is  found  in  admixture 
with  oxygen  issuing  from  the  hot  crater. 

The  hydrogen  is  supposed  to  originate  in  decomposition  of  water  at 
great  depths,  whereas  the  oxygen  is  drawn  in  as  air  through  fissures  in 
the  base  of  the  volcano  by  the  up-draught  in  the  central  shaft.  Carbon 
dioxide,  which  was  present  to  the  extent  of  34%  after  three  months, 
but  only  3%  after  eighteen  months,  certainly  appears  to  come  from 
the  deep-seated  reservoir  of  volcanic  activity.  The  Solfatare  of  Naples 
gives  water  vapour  and  permanent  gases,  of  which  96  to  97%  is  carbon 
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dioxide.  The  gaftes  given  off  by  the  hot  springs  of  Agnano  also 
contain  at  least  96%  of  carbon  dioxide,  as  well  as  methane,  nitrogen, 
helium,  argon,  and  neon.  R.  J.  0. 

Methods  for  the  Collection  and  Preservation  of  Gases  from 
Fumaroles  and  Volcanic  Springs  or  Soils.  Armand  Gautieb 
{Compt.  rend.,  1909,  149,  245 — 250). — Two  simple  arrangements  of 
apparatus  which  the  author  has  employed  for  the  collection  of 
volcanic  gases  are  described.  In  the  second  arrangement,  which  is 
designed  for  use  in  the  case  of  gases  consisting  almost  entirely  of 
carbon  dioxide,  the  latter  is  to  a  large  extent  absorbed  before  the  gaa 
is  placed  in  communication  with  the  exhausted  collecting  tube.  By 
this  means  the  volume  of  gas  which  has  to  be  preserved  for  analysis 
is  enormously  reduced.  H.  M.  D. 

Manganese  and  Iron  Minerals  ft'om  the  Crystalline  Schists 
of  Brosteni,  Roumania.  Vasile  C.  Butureanu  {Ann.  act.  Univ. 
Jassy,  1909,  6,  7—23.  Compare  Abstr.,  '  1908,  ii,  955).— Further 
analyses  of  carbonates  and  of  "  brostenite  "  from  other  localities  are 
given.  The  massive,  reddish-grey  carbonates  give  the  formula 
5MuG0g,FeC0j  after  deducting  variable  amounts  of  admixed 
rhodonite  (MnSiOg).  The  compact,  grey  carbonate  from  Raruu,  which 
is  of  sedimentary  origin,  gives,  however,  the  formula  2FeC03,MnC03. 
The  several  analyses  of  "  brostenite  "  lead  to  the  formulte 

RO,2MnO,,2H.,0, 
RO,3Mn02,2H20,     RO.SMnOj.SHaO,     and     RO,5Mn02,H20,     where 
R  =  Mn,  Fe,  Ca,  Mg.     Except  for  the  presence  of  water,  these  formulas 
correspond  with  those  of  various  manganites  which  have  been  prepared 
artificially.  •  L.  J.  S. 

Hopeite.  Giuseppe  Cesaro  {Bidl.  Acad.  roy.  Belg.,  1909,  567 — 593). 
— The  paper  consists  mainly  of  a  criticism  of  a  communication  by 
Spencer  (Abstr.,  1908,  ii,  397)  on  the  same  mineral. 

For  the  index  of  refraction  of  hopeite  the  author  obtains  the  value 
1'6,  and  points  out  that  Des  Cloizeaux's  value,  1*471,  is  that  of  the  oil 
used.  The  minei-al  has  the  axial  angle  83°13',  and  the  birefringences 
Wm -  np  9'3,  n,,  -  n,n 2*2,  and  n,j—np  1 1*5,  whilst  the  respective  constants 
obtained  by  Buttgenbach  for  the  Broken  Hill  hopeite  are  5P42',  9*7, 
0-8,  and  10-5. 

The  minerals  from  the  two  sources  also  have  a  different  optical 
appearance  in  convergent  polarised  light. 

Parahopeite  forms  anorthic  crystals  (optically  positive)  having 
D  331.  Tarbuttite  is  orthorhombic  (a  :fi  :c  =  095832  :  1  :  1-32037)^ 
optically  negative,  has  an  axial  angle  of  90°  (approx.),  index  of 
refraction  /8  1-7,  and  D  4-12.  E.  H. 

Natural  Ferrous  Sulphate.  Juan  Calafat  y  Leon  {Anal.  Fisi 
Quim.,  1909,  7,  214— 216).— In  the  neighbourhood  of  the  station  of 
Fuente  Santa  (Almeria)  large  masses  of  crystalline  ferrous  sulphate 
exist.  The  mineral  is  found  in  veins  between  slaty  rocks,  and  is 
associated  with  alum  and  other  substances,  such  as  ferric  oxide.   .  The' 
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neighbourhood  is  situated  geologically  at  the  transition  from  Triassic 
to  Cambrian  ;  the  Triassic  rocks  are  limestones  and  dolomites,  and  the 
Cambrian  rocks,  ferruginous  clays  and  slate.  Gypsum,  alum,  and 
other  sulphates  also  occur  abundantly  in  the  neighbourhood,  the 
sulphates  probably  having  been  formed  from  prior  existing  carbonates. 

W.  A.  D. 

Alterations  in  the  Oxygen  in  Sea-water  Collected  in 
the  Dark.  Hans  Winterstein  (Biochem.  Zeitsch  ,  1909,  19,  425 — 433). 
— The  gases  of  sea-water  depend  not  only  on  physical  conditions, 
but  on  the  piesence  of  living  organisms,  and  the  effect  of  those  which 
specially  contain  chlorophyll.  According  to  Putter,  water  collected  in 
the  dark,  for  instance,  from  the  depths  of  the  ocean,  shows  on  exposure 
to  light  an  increase  of  oxygen  at  the  expense  of  carbon  dioxide.  This 
was  not  confirmed  in  the  present  research.  Any  change  which  does 
occur  in  the  light  results  in  a  loss  of  oxygen.  W.  D.  H. 


Physiological    Chemistry. 


Blood  Gases  of  Invertebrate  Marine  Animals.  Hans 
WiNTERSTEiN  {Btochem.  Zeitsch.,  1909,  19,  384—424). — The  animals 
specially  investigated  were  those  which  contain  respiratory  pigments 
in  their  blood,  such  as  hsemogiobin,  hsemocyanin,  chlorocruorin,  etc. 
The  hsemocyanin-containing  blood  of  Octopus  contains  4  2  to  5%  of 
oxygen,  of  Maja  and  Palinuru»  about  1%  ;  the  bsemoglobin-containiDg 
blood  of  Glycera  from  2  to  3%,  and  of  Cardita  and  Pectu7icidu.t, 
1  to  2% ;  the  htemoerythrin-containing  blood  of  Sipunculus,  2%.  In 
invertebrates,  when  respiiatory  pigments  are  absent  (Patella,  Pinna, 
Ascidia,  etc.),  the  amount  of  both  oxygen  and  nitrogen  depends  on 
purely  physical  conditions.  The  differences  between  venous  and 
arterial  blood,  except  in  the  Octopus,  are  small.  It  is  regarded  as 
doubtful  whether  the  function  of  the  pigments  is  wholly  or  even 
chiefly  respiratory.  The  amount  of  carbon  dioxide  in  the  blood  is 
extraordinarily  small ;  this  probably  depends  on  the  low  intensity  of 
gaseous  metabolism,  and  on  the  readiness  with  which  carbon  dioxide 
is  excreted.     Full  analytical  details  are  given.  W.  D.  H. 

The  Rate  of  Digestion  in  Cold-blooded  Vertebrates. 
Oscar  Eiddle  (Amer.  J.  Physiol.,  1909,  24,  447— 458).— The 
experiments  were  performed  with  fish,  frogs,  and  turtles,  and  the 
results  indicate  that  within  certain  not  very  wide  ranges  of 
temperature,  van't  Hoff's  rule  applies  to  their  digestive  processes, 
the  average  of  eight  valid  coefficients  being  2*62.  The  range  of 
temperature  within  which  the  speed  of  digestion  is  doubled  with 
a   rise  of    10°  differs  in  different  classes  of    vertebrates,  the  range 
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being  most  restricted  in  amphibiang.  Temperatures,  however,  have 
ED  influence  quite  apart  from  this,  for  sometimes  low,  and  sometimes 
high,  temperatures  inhibit  or  destroy  ferment  activity.        W.  D.  H. 

Action  of  Pancreatic  Juice  on  Esters.  L.  Mobel  and  I^vilb 
Tkukoine  (Compt.  reiul.,  190i),  149,  236 — 239.  Compare  this  vol.,  ii, 
497). — The  action  of  the  pancreatic  juice  on  the  esters  of  aliphalia 
mono-  and  di-basic  acids  has  been  examined,  and  it  is  found  that  the 
hydrolytic  action  is  feeble  except  in  the  presence  of  biliary  salts.  In 
many  cases  hydrolysis  proceeds  in  a  manner  different  from  that 
induced  by  chemical  agents  ;  thuc,  in  the  series  of  ethyl  esters  of 
saturated  fatty  acids  the  speed  of  hydrolysis  increases  until  it  reaches 
a  maximum  at  ethyl  butyrate.  The  same  phenomenon  is  noticed  in 
the  ulkyl  acetates,  the  maximum  occurring  at  the  butyl  term.  The 
presence  of  an  ethylenic  linking,  or  a  ketonic  or  hydroxy]  group, 
diminishes  the  rate  of  hydrolysis.  MoButyric  and  methylmalonic 
enters  are  only  slightly  attacked.  The  author  considers  that  his 
experiments  do  not  support  the  theory  of  the  specific  action  of 
diastases.  W.  O.  W. 

Diastatic  Decomposition  of  a-  and  ^S-Methyl  (f-glucosides. 
H.  BiERRY  {Compt.  rmd.,  1909,  149,  314— 316).— The  intestine  of 
dogs  contains  a  ferment,  a-glucoaidaae,  which  decomposes  o-methyl- 
<2-glucoside.  Aqueous  macerations  of  the  intestinal  mucus  have  very 
slight  action  on  /?-methyl-(i-glucoside.  The  pancreatic  juice  of  dogs 
and  horses  is  without  action  on  either  compound.  Tne  gastro- 
intestinal juice  of  Jhlix  poinatia  attacks  both  the  a-  and  the 
^-glucoside,  but  especially  the  latter. 

The  results,  and  those  of  other  investigations,  indicate  that  the 
field  of  action  of  diastases  is  very  limited,  and  that  each  diastase 
attacks  only  derivatives  of  the  same  sugar,  or  even  only  a-  or 
y3-derivatives.  N.  H.  J.  M. 

Variation  of  some  Diastases  during  the  Metamorphosis 
of  a  Caddis-fly,  Limnophilus  flavicornis.  Xavier  Koques 
(Compt.  rend.,  19u9,  149,  319 — 321). — The  digestive  activity  in  the 
larva  was  found  to  be  greatest  during  the  period  preceding  the 
formation  of  the  pupa ;  it  diminishes  considerably  in  the  young  pupae. 
The  invertine  increases  until  the  second  half  of  the  life  of  the  pupa, 
and  then  remains  unchanged.  N.  H.  J.  M. 

Absorption  of  Pats  Stained  with  Sudan  III.  Lafayette 
B.  Mendel  {Amer.  J.  Physiol.,  1909,  24,  493— 496).— When  fat 
stained  with  dyes  insoluble  in  water,  such  as  Sudan  111,  is  admin- 
istered to  animals,  the  pigment  readily  passes  into  the  lymph  and 
blood  stream.  Since  these  pigments  are  soluble  in  free  fatty  acids  as 
well  as  in  neutral  fats,  their  presence  in  the  lymph  cannot  be  taken  as 
evidence  either  for  or  against  the  possibility  of  the  digestion  of  the 
fat  prior  to  absorption.  The  conclusions  thus  differ  from  tho^e 
recently  drawn  by  Whitehead  (this  vol.,  ii,  498)  from  similar 
experiments.  W.  D.  H. 

50—2 
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Cytolysis  in  Paramcecium.  Rosalind  Wulzen  {Quart.  J.  exp. 
Physiol.,  1909,  2,  293 — 301). — The  same  agents  which  cause  cytolysis 
in  the  sea-urchin  egg  and  in  red-blood  corpuscles  produce  also 
cytolysis  in  Faramoecium.  As  in  the  otlier  cases,  the  formation  of  a 
membrane  is  a  preliminary  essential  step  in  cytolysis.  This  membi'ane 
resists  lipoid  solvents  so  greatly  that  it  probably  contains  but  little 
lipoid.  W.  D.  H. 

Lipoids.  VI.  SiGMUND  Frankel  (Biochem.  Zeitsch.,  1909,  19, 
254 — 285). — This  research  deals  with  methods  of  extraction  from  the 
brain.  The  following  are  the  results  with  human  brain  ;  the  dry 
residue  amounts  to  23%,  and  of  this  the  following  percentages  occur 
in  successive  extracts  : 

Acetone  extract  (cholesterol) 10'96 

,,            (unknown  extractive  and  phosphatides)     9*64 

Light  petroleum  extract 27'84 

Benzene  extract   13'53 

Alcohol       , 6-25 

Ether          ,,         0  91 

Eesidue  (protein,  etc.)    31  •63 

In  round  numbers  the  dry  material  consists  of  two-thirds  lipoids 
and  one-third  protein.  About  48%  of  the  lipoids  are  unsaturated 
compounds.  W.  D.  H. 

The  Interfibrillar  Substance  of  the  Dermis.  E.  H.  B.  van 
LiER  {Zeitsch.  physiol.  Chem.,  1909,  61,  177 — 187). — The  main  con- 
stituent of  the  ground  substance  of  the  true  skin  is  a  mucoid  of  very 
similar  nature  to  that  found  in  other  connective  tissues,  but  contains 
more  carbon  and  nitrogen.  This  conclusion  is  opposed  to  that  of 
Reimer  and  Korner,  who  deny  the  mucoid  character  of  this  substance. 
The  name  coriin  is  suggested  ;  among  its  decomposition  products, 
Levene's  glucothionic  acid  was  found,  but  the  exact  chemical  nature  of 
this  material  is  still  unknown.  W.  D.  H. 

Hydrolysis  of  Ox-muscle.  Thomas  B,  Osborne  and  D.  Breese 
Jones  {Amer.  J.  Physiol.,  1909,  24,  437 — 446). — This  is  work  similar 
to  that  previously  carried  out  with  other  kinds  of  flesh,  the  various 
cleavage  products  being  estimated  and  compared  with  those  already 
found.  The  table  shows  considerable  differences,  among  other  points 
brought  out  being  the  increase  in  glycine,  alanine,  valine,  leucine,  and 
proline  on  passing  from  the  lower  to  the  higher  forms  of  life. 

W.  D.  H. 

Neutrality  of  the  Tissues  and  Tissue-fluids.  T.  Bhailsford 
Robertson  {J.  Biol.  Chem.,  1909,  6,  313— 320).— It  is  suggested  that 
the  proteins  of  the  plasma  and  tissues  play  a  part  in  maintaining  their 
neutrality ;  and  that  the  liberation  of  carbon  dioxide  from  the  blood  in 
the  lungs  is  accompanied  by  a  transfer  of  sodium  from  the  carbonic 
ttcid  to  the  proteins  of  the  plasma,  the  reaction   proceeding   in   the 
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reverse  direction  in  the  tissues.  The  amount  of  sodium  bound  by 
protein  is  probably  more  than  enough  to  l)ind  the  excess  of  carboa 
dioxide  in  venous  over  that  in  arterial  blood.  W.  D.  II. 

Uricolysis.  H.  Gideon  "Wells  and  Harvey  J.  Corper  (/.  Biol. 
Chem.,  1909,  6,  321 — 336). — The  tissues  of  the  human  body  possess  no 
uricolytic  power,  such  as  is  found  in  other  mammals  ;  the  same  is  true 
for  human  fo3tal  tissues.  The  presence  of  urate  deposits  in  the  kidneys 
of  now-born  infants  cannot  therefore  be  due  to  the  tardy  appearance 
of  the  uricolytic  enzyme.  The  deposition  is  probably  due  to  the  high 
proportion  of  uric  acid  in  the  urine  of  the  new-born,  and  favoured  by 
local  kidney  conditions.  The  placenta  possesses  no  uricolytic  activity, 
and  the  statement  that  allantoin  occurs  in  the  urine  of  pregnant 
women  and  new-born  cliildren  is  doubted.  Uricolysis  was  found  in 
the  liver  of  the  guinoa-pig,  and  absent  in  the  organs  of  the  turtle, 
spleen,  bone-m.arrow  leucocytes,  and  serum  of  the  dog.        W.  D.  II. 

Uricase  in  Animal  Tisauee.  Fb.  Battelli  and  Mile.  Lina 
Stern  {liiochem.  Zeitsch.,  1909,  19,  219— 253).— The  destruction  of 
uric  acid  by  animal  tissues  is  probably  a  complex  process,  and  the 
name  uricase  is  given  to  an  enzyme  which  oxidises  it  to  allantoin, 
according  to  the  equation:  CjH^OgN^  +  HjO -H 0  =  C^HgOgN^  +  COj. 
In  free  oxygen  the  reaction  is  most  energetic,  especially  at  50 — 55*^. 
The  enzyme  is  precipitated  with  the  nucleo-protein.  Its  amount 
is  estimated  by  the  quantity  of  carbon  dioxide  produced.  In  many 
tissues,  inhibiting  substances  delay  its  action,  and  these  can  in  large 
measure  he  removed  by  alcohol.  It  is  present  in  most  mammalian 
organs,  and  is  particularly  abundant  in  the  liver  and  kidney.  It  is, 
however,  entirely  absent  in  man,  and  also  in  the  duck.       W.  D.  H. 

Relation  of  Ions  to  Contractile  Processes.  IV.  Ralph  S. 
Lillie  {Avier.  J.  Physiol.,  1909,  24,  459—492). — The  present  experi- 
ments deal  with  Arenicola  larva3.  They  lose  contractility  gr.idually  in 
isotonic  solutions  of  non-electrolytes  (dextrose,  sucrose),  and  more 
rapidly  in  solutions  of  magnesium  salts.  The  effect  resembles 
ansesthesia,  and  contractility  is  readily  restored  on  return  to  sea- 
water,  or  to  various  solutions  of  electrolytes.  The  action  of  various 
electrolytes  and  ions  in  this  direction  is  described  at  length,  and  this  is 
discussed  in  connexion  with  alterations  in  permeability  of  plasma 
membranes.  W.  D.  H. 

Allantoin  in  Normal  Urine  and  its  Metabolic  Significance. 
WiLHELM  WiEcnowsKi  {Biochem.  Zeitsch.,  1909,  19,  368—383).— 
Although  allantoin  occurs  in  the  urine  of  other  mammals,  it  has 
never  yet  been  identified  with  certainty  in  human  urine,  and  the 
opinion  has  been  held  that  in  man  uricolysis  does  not  occur,  or  at  any 
rate  that  the  destruction  of  uric  acid  if  it  takes  place  pursues  a 
different  course  in  man  from  what  it  does  in  other  mammals.  It  is 
now  shown  that  allantoin  is  present  in  human  urine,  and  is  therefore 
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probably  an  intermediate  stage  in  uric  acid  catabolism.     Its  amount, 
however,  indicates  that  it  is  far  less  than  in  other  mammals. 

W.  D.  H. 

Colloids  in  Urine.  I.  Lichtwitz  and  Otto  Rosenbach  [Zeitsch. 
physiol.  Chetn.,  1909,  61,  112 — 118). — Colloid  ^substances  occur  in 
normal  human  urine  and  exert  a  protective  influence  on  gold  solution. 
They  can  be  precipitated  by  dialysis,  by  shaking  with  benzene,  or  by 
alcohol.  They  are  not  affected  by  boiling,  freezing,  or  drying,  and 
consist  of  the  protein-precipitating  substances  and  the  nitrogenous 
carbohydiate  complex  of  Salkowski.  W.  D.  H. 

Biological  Importance  of  Lecithin.  II.  W.  Glikin  (Biochem. 
Zeitsch.,  1909,  19,  270—273.  Compare  Abstr.,  1908,  ii,  120).— In 
degenerative  diseases  of  the  central  nervous  system  (dementia 
paralytica  and  tabes)  the  amount  of  lecithin  in  the  bone-marrow  is 
usvially  diminished  and  often  altogether  absent.  Tlie  same  is  true  for 
iron.  W.  D.  H. 

Narcosis  and  Deficiency  of  Oxygen.  I.  G.  Mansfeld  {PJlugers 
Archiv,  1909,  129,  69 — 81). — A  discussion  of  the  Meyer-Overton  theory 
of  narcosis  and  the  part  played  by  lipoids.  Oxygen  is  much  more  soluble 
in  fats  and  lipoids  than  in  aqueous  fluids,  and  the  physiological  import- 
ance of  the  latter  is  believed  to  be  the  conveyance  of  oxygen  into  the 
interior  of  the  cells,  and  narcosis  is  due  to  interference  with  this 
function.  W.  D.  H. 

The  Degradation  of  Amino-acids  in  the  Organism  under 
Normal  and  Pathological  Conditions.  Otto  Neubauer  (Deut. 
Archiv.  hlin.  Med.,  1909,  95,  211 — 256). — Experiments  were 
made  by  administering  various  possible  intermediate  products  between 
phenylalanine  and  tyrosine,  on  the  one  hand,  and  homogentisic  acid,  on 
the  other,  to  an  alcaptonuric  patient.  The  subject  of  the  experiment 
was  kept  on  a  fixed  diet,  and  determinations  of  the  ratio  of  homo- 
gentisic acid  to  total  nitrogen  were  made.  The  following  substances 
caused  no  relative  increase  in  the  acid  :  /)-hydroxyphenyl-lactic  acid, 
tryptophan,  o-hydroxyphenylpyruvic  anhydride,  jo-hydroxy-y8-phenylpro- 
pionic  acid,  c?Z-a-arainophenylacetic  acid,  acetanilide,  jo-  and  w-hydroxy- 
phenylpyruvic  acids,  /)-hydroxyphenyl-lactic  acid,  phenylethyl  alcohol, 
and  0-,  p-,  and  ?7i-hydroxyphenyl-lactic  acid.  The  following  substances, 
on  the  other  hand,  caused  an  increase  in  the  homogentisic  acid  output : 
tyrosine,  ;o-hydroxyphenylpyruvic  acid,  quinol-lactic  acid,  quinol- 
pyruvic  acid,  homogentisic  acid,  and  phenyl-lactic  acid. 

(/Z-a-Aminophenylacetic  acid  was  administered  to  a  dog,  rabbit,  and 
human  being.  The  ^acid  was  excreted  unchanged,  whilst  the  rf-acid 
underwent  deaminisation,  giving  through  phenylglyoxylic  acid,  by 
optically  active  reduction,  Z-mandelic  acid.  A  small  portion  of  both 
d-  and  ^-acids  was  converted  into  benzoic  acid,  which  was  excreted  in 
the  conjugated  form  as  hippurate. 

From  the  experiments  on  normal  and  alcaptonuric  individuals,  both 
by  the  author  and  others,  the  following  conclusions  were  drawn  as  to 
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tbe  fate  of  amino-acids  in  the  organism.  The  amino-acids  undergo 
oxidative  deaminisation,  yielding  keto-acids.  The  aliphatic  keto-acids 
lose  carbon  dioxide,  and  yield  fatty  acids,  which  are  subject  to  the 
known  laws  of  destruction  in  tbe  organisms.  Of  the  aromatic  keto-acids, 
tyrosine  undergoes  a  corresponding  change  into  a  keto-acid,  which  is 
oxidised  to  the  corresponding  quinol,  which  later  undergoes 
isomeric  change,  yielding  quinolpyruvic  acid  ;  the  latter  by  loss  of 
carbon  dioxide  yields  homogentisic  acid,  which  in  the  normal  individual 
undergoes  further  oxidation,  yielding  finally  carbon  dioxide  and  water, 
but  which  in  the  alcaptonuric  individual  is  excreted  without  further 
change.  Phenylalanine  yields  p-hydroxyphenylpyruvic  acid,  which 
is  then  oxidised  as  above.  The  method  of  tryptophan  degradation  in 
the  organism  is  unknown.  S.  B.  S. 

Behaviour  of  Qlucosophenetidideandof  Tetra-acetylglucoso- 
phenetidide  in  the  Animal  Organism.  St.  Mostowski  {Bull. 
Acad.  Sci.  Cracow,  1909,  641 — 651). — Contrary  to  statements  in  the 
literature,  glucosophenetidide  does  not  possess  toxic  properties.  It  does 
not  aifect  the  normal  temperature  of  the  body,  and  when  administered 
in  milk  to  dogs  whose  temperature  has  been  increased  by  the  sub- 
cutaneous injection  of  diphtheritic  toxin,  it  does  not  produce  any 
marked  lowering,  passes  through  the  organism  unchanged,  and  can 
be  recovered  from  the  urine. 

,._,.,    ^   .CH-[CH-OAc],-CH--OAc 

ntra-acetylglucosophenetiduU,  ^<(ij£j.j^H.c  h  -OEt  .    m-    P- 

132°,  prepared  from  tetra-acetyl-^-bromodextrose  and  phenotidine 
(2  mol.)  in  dry  ether,  crystallises  in  white  needles.  Its  antipyretic 
action  in  dogs  is  slow  and  insignificant,  and  is  probably  due  to 
phenetidine  produced  by  partial  hydrolysis  in  the  intestines,  for 
about  two-fifths  of  the  acetate  is  recovered  from  the  faeces,  scarcely  a 
trace  in  the  urine,  and  the  ratio  of  free  to  combined  SOg  is  very 
largely  diminished,  due  probably  to  combination  with  the  liberated 
phenetidine.  C.  S. 

Physiological  Action  of  ^  and  fZ-Suprarenine.  IV.  EmtlAbder- 
HALDENiind  Kaul  Kautzscii  {Zeitsch.  physiol.  t7<C7n.,  1909,61, 119 — 123). 
— In  mice  the  subcutaneous  administration  of  d-suprarenine  confers  a 
considerable  amount  of  imunity  towards  ^suprarenine.  The  similar 
power  of  the  latter  is  not  so  easy  to  demonstrate,  on  account  of  the 
smallness  of  the  lethal  dose.  Further  experiments,  using  larger  animals, 
are  in  progress.  W.  D.  H. 
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Influence  of  Humus  on  the  Development  of  Yeast  and  on 
Alcohol  Fermentation.  Adam  Dzierzbicki  {BuU.  Acad.  Sci. 
Cracow.,  1909,  651 — 660). — Soil  humus  has  a  very  favourable  effect 
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on  the  development  of  yeast  and  on  alcoholic  fermentation  in  solutions 
containing  dextrose,  asparagine,  and  mineral  nutrients,  especially  when 
small  amounts  of  yeast  are  employed  for  inoculation ;  with  large 
amounts  the  favourable  effect  is  less  marked. 

In  absence  of  asparagine,  fermentation  becomes  comparatively  feeble, 
so  that  the  action  of  humus  cannot  be  attributed  to  its  direct  utilisa- 
tion as  food  by  the  yeast,  and  is  probably  similar  to  its  effect  on  the 
development  of  Azotobacter  (Krzemieniewski,  this  vol.,  ii,  335). 

N.  H.  J.  M. 


Paralysing  Action  of  Acids  on  Alcoholic  Fermentation. 
M.  EosENBLATT  and  Mile.  M.  Rozenband  (Compt.  rend.,  1909,  149, 
309 — 312). — The  smallest  amounts  of  acids  which  (a)  completely 
inhibited  fermentation,  and  (b)  the  highest  amounts  without  effect 
were,  in  gram-mol.,  as  follows  : 


Acid.  a.  b. 

Lactic 2M  M/2Q0 

isoButyrio  33/  iJ//100 

Propiouic   Uf  M/200 

Butyric  531  M/200 

Sulphuric  if/10  ii/8000 

Oxalic M/10  M/IOOO 

Malonic 5-6M  3f/200 

Arsenic  2.1/  M/500 

Phosphoric 3i/  i//2000 

Citric 3A/  M/200 

Methylarsenic   2M  i//1000 


Acid.  a.  b. 

Dichloroacfctic  31/100  31/2000 

Benzoic  M/60  iJ//1000 

Salicylic 31/60  31/2000 

Monochloroacetic M/50  31/5000 

Trichloroacetic M/25  3I/iOOO 

Nitric M/9  31/3000 

isovaleric  31/5  31/200 

Hydrochloric M/5  31/3000 

Formic   31/i  M/\000 

Benzenesulphonic' M/S  M/ZOOO 

Acetic ' M/2  M/lOO 

Ethylsulphuric 2M  31/iOOO 

In  the  case  of  j9-hydroxybenzoic,  tartaric,  boric,  and  arsenious 
acids  there  was  appreciable  fermentation  in  saturated  solutions ;  the 
highest  amounts  without  effect  were  M/60,  M/200,  M/i,  and  i//2000 
respectively.  N.  H.  J.  M. 

Action  of  Ultra-violet  Rays  on  Fermenting  Cider.  Maurain 
and  Warcollier  {Compt.  rend.,  1909,  149,  155 — 157). — The  ultra- 
violet light  from  a  quartz-tube  mercury  arc  is  absorbed  by  passing 
through  1  mm.  of  cider  to  such  an  extent  that  two  to  three  minutes' 
exposure  is  required  to  blacken  silver  citrate  paper  instead  of  the  few 
seconds  when  the  cider  is  replaced  by  water.  With  cider  diluted  to 
1  in  20,  one  minute's  exposure  is  necessary. 

A  drop  of  cider  0-24  mm.  thick  exposed  to  the  rays  of  the  quartz 
light  through  5  mm.  of  quartz  lost  its  power  of  fermenting  malt 
extract  containing  sugar  and  tartaric  acid  when  the  time  of  exposure 
exceeded  three  minutes.  An  exposure  of  two  minutes  or  less  was  not 
suflBcient  to  kill  the  yeast.  A  layer  of  cider  1  mm.  thick  whether 
exposed  directly  to  the  lamp  at  4  cm.  distance  or  through  5  mm. 
quartz  could  not  be  sterilised  in  fifteen  minutes.  Cider  diluted  to 
1  in  20  and  exposed  in  a  layer  1*7  mm.  thick  was  sterilised  in  one  to 
two  minutes.  Whenever  the  layer  of  liquid  was  so  thick  that  yeast 
escaped  the  action  of  the  rays,  it  is  supposed  that  the  ultra-violet  light 
was  all  absorbed  by  the  first  layers  of  liquid  encountered. 

R.  J.  C, 
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Action  of  Ultra-violet  Raya  on  Acetic  Fermentation  in 
Wine.  Victor  Henhi  and  Joseph  Schnitzler  {Compt.  rend.,  1909, 
149,  312 — 314). — The  ultra-violet  rays  above  3021  check  the  acetic 
fermentation  in  wine  in  presence  of  air.  N.  H.  J.  M. 

Chemical  Effect  of  Quartz  Mercury  Lamp  on  Water.  Jules 
CouRMONT,  Tit.  Nogier,  and  A.  KocnAix  {Compt.  rend.,  1909,  149, 
160 — 161). — A  powerful  quartz  mercury  lamp  immersed  in  clear 
water  destroy-s  ordinary  microbes  and  the  coli  bacillus  to  a  range  of 
30  cm.  in  one  minute.  After  the  lamp  had  b«en  burnt  for  ten 
minutes  in  1  ^  litres  of  water  containing  5  c.c.  of  dissolved  oxygen,  no 
trace  of  ozone  could  be  detected.  There  was  in  some  waters  a  slight 
reduction  in  the  ozidisable  organic  matters  present.  Ammooia  and 
nitrites  were  scarcely  affected,  nitrates  not  at  all.  The  bactericidal 
action  of  ultra-violet  rays  is  therefore  not  traceable  to  chemical  changes 
in  the  water.  K.  J.  C. 

Toxicology  of  Chlorates.  Juan  Faobs  Viboili  (Anal.  Fi$.  Quim., 
1909,  7,  104 — 109  ♦). — The  methods  for  detecting  and  estimating  small 
quantities  of  chlorates  described  in  former  papers  (this  vol.,  ii,  179, 
432,  433)  have  been  utilised  in  studying  the  rate  of  destruction  of 
chlorates  in  presence  of  flesh  undergoing  putrefaction.  For  this  purpo.<e 
0  5  gram  of  potassium  chlorate  was  dissolved  in  500  grams  of  water 
containing  250  grams  of  chopped  meat,  which  was  then  allowed  to 
putrefy.  The  temperatures  varied  between  -  1'8°  and  33*8°.  The 
quantity  of  chlorate  present  was  found  to  be  practically  the  same  as 
in  the  beginning  during  the  first  ten  days.  On  the  tenth  day  it  bad 
fallen  to  043  gram,  on  the  thirty-first  to  033  gram,  on  the  forty-fifth 
to  0*15  gram,  and  on  the  sixty-fifth,  chlorate  could  not  be  detected 
under  the  conditions,  that  is,  less  than  0*015  gram  was  pre$:ent. 

\V.  A.  D. 

Influence  of  Radium  Radiations  on  Chlorophyllic  and 
Respiratory  Functions  of  Plants.  Alexandre  Hebert  and 
Andre  Klino  {Compt.  rend.,  1909,  149,  230— 232).— Radium  radia- 
tions have  no  appreciable  influence  on  the  composition  of  the  atmo- 
sphere in  which  plants  ai'e  growing.  Chlorophyll  does  not  exercise  its 
functions  under  the  influence  of  the  radiation  when  light  is  excluded. 
The  cells,  however,  appear  to  undergo  alteration,  since  respiration  and 
assimilation  are  considerably  diminished  in  the  case  of  leaves  which 
have  been  exposed  to  the  radiation  before  being  placed  in  daylight. 
The  ratio  between  respired  oxygen  and  carbon  dioxide  assimilated  is 
not  affected  by  preliminary  exposure  to  radium.  W.  0.  W. 

Retardation  of  Vegetal  Assimilation  during  Cloudy 
Weather.  Aciiille  MCntz  and  H.  GAUDEcnoN  {Compt.  rend.,  1909, 
149,  190 — 191). — By  determining  the  amount  of  oxygen  liberated  by 
the  leaves  of  wheat  during  respiration,  it  has  been  found  that  the 
assimilation  of  carbon  takes  place  about  five  times  more  rapidly  when 
the  sky  is  clear  than  when  it  is  cloudy.  W.  0.  W. 

*  and  Ann.  Chim,  aruU.,  1909,  14,  289—294. 
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Elaboration  of  Phosphorus-containing  Material  and  Saline 
Substances  in  the  Leaves  of  Living  Plants.  Gustave  Andri5 
(Compt.  rend.,  1909,  149,  45—48.  Compare  this  vol.,  ii,  69.3).— This 
communication  contains  the  results  of  monthly  analyses  of  the  ash  of 
chestnut  leaves  and  of  estimations  of  total  mineral  phosphates  and  of 
organic  phosphorus  between  May  and  October.  The  conclusion  is 
drawn  that  the  soluble  phosphates  migrate  towards  the  organs  of 
reproduction  during  the  period  of  fertilisation,  and  that  the  amount  of 
lecithin  in  the  leaves  reaches  a  maximum  during  efflorescence.  The 
amount  of  silica  in  the  leaves  is  very  small,  and  remains  constant. 

W.  0.  W. 

Sodium  as  a  Partial  Substitute  for  Potassium.  Burt  L. 
Hartwkll  and  F.  R.  Pember  {2]st  Ann.  Rep.  Agric.  Exper.  Stat.  Rhode 
Island,  July,  1907,  to  June,  1908,  243—285.  Compare  Abstr.,  1908, 
ii,  423). — Experiments  with  millet  and  oats  showed  that  the  yield  was 
increased  by  addition  of  sodium  when  the  amount  of  potassium  present 
was  insufficient  for  the  maximum  growth.  Ptye  was  less  benefited 
than  wheat  {loc.  cit.)  and  barley  by  addition  of  sodium. 

In  cultures  containing  too  high  an  amount  of  magnesium  in  relation 
to  the  calcium,  there  was  a  very  marked  reduction  in  transpiration  and 
in  root  growth,  whilst  the  weight  of  leaf  and  stem  was  less  affected. 
Addition  of  calcium  increased  the  development  of  roots.  Sodium  had 
less  effect  on  root  production. 

The  results  indicate  that,  whilst  the  principal  functions  of  potassium 
cannot  be  performed  by  any  other  element,  there  are  other  functions 
which,  in  some  plants  at  least,  may  be  performed  by  sodium. 

N.  H.  J.  M. 

Soluble  Carbohydrates  and  Hemicelluloses  in  the  Seeds 
of  Cicer  arietinum.  Nicola  Castoro  {Gazzetta,  1909,  39,  i, 
608 — 625), — From  the  seeds  of  Cicer  arietinum,  the  author  has 
isolated  (1)  sucrose;  (2)  lecithin;  (3)  dextrose  or  laevulose,  or  both; 
(4)  a  polysaccharide,  to  which  he  gives  the  name  y-galactan,  which 
does  not  reduce  Fehling's  solution  or  form  a  phenylosazone,  but,  after 
hydrolysis  by  means  of  dilute  mineral  acid,  strongly  reduces  Fehling's 
solution  and  yields  phenyldextrosazone ;  the  [a]^  of  y-galactan  is 
+  134-2°  the  value  after  hydrolysis  being  [a]}!''  +52-56°;  when 
oxidised  by  means  of  nitric  acid  (D  1*15)  it  gives  37-98%  of  mucic 
acid  ;  with  hydrochloric  acid  and  resorcinol,  it  gives  Seliwanoff's 
reaction.  The  hemicelluloses  of  the  seeds  comprise  probably  a  para- 
galacto-araban  and  a  levulan,  T.  H.  P. 

Unsaponiflable  Constituents  of  Parsley  Oil.  Hermann 
Matthes  and  W.  Heintz  {Ber.  Deut.  pharm.  Ges.,  1909,  19,  325—328). 
— Vongerichten  and  Kohler  (this  vol.,  i,  454)  have  given  an  account 
of  an  investigation  of  the  fatty  acids  obtained  from  a  solid  fat  which 
was  separated  from  the  fixed  oil  of  parsley  seed.  The  unsaponifiable 
matter  contained  in  this  fat  has  now  been  examined,  and  the  following 
substances  isolated:  (1)  a  saturated  hydrocarbon,  petrosilane,  CjqH^^, 
m.  p.  69°,  which  crystallises  in  lustrous,  white  leaflets,  and  closely 
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resembles  the  hydrocarbon  obtained  by  Etard  (Abstr.,  1892,  746) 
from  Bryonia  dioica  ;  (2)  melissyl  alcohol  ;  (3)  a  substance,  probably 
a  mixture,  which  gave  the  phytosterol  reaction,  but  crystallised  in 
a  form  resembling  that  of  sitosterol  rather  than  that  of  phytosterol, 
and  (4)  a  yellowish-brown  liquid. 

The  fixed  oil  of  parsley  seed  contains  about  \i%  of  unsaponifiable 
constituents.  E.  G. 
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Solvents  for  Use  with  the  Munroe  Crucible.  Otis  D.  Swett 
(/.  Amer.  Cham.  Soc,  1909,  31,  928— 932).— The  author  gives  a  list  of 
those  precipitates  which  may  be  advantageously  collected  in  a  Munroe 
crucible,  and  also  a  list  of  forty-five  solvents  useful  for  removing  the 
various  precipitates  from  the  felt.  The  list  includes  neutral  solvents, 
acids,  alkalis,  and  a  large  number  of  saline  solutions.  L.  DK  K. 

Estimation  of  a  Dissolved  Substance  in  Presence  of 
Suspended  Material.  Warren  Rufus  Smith  (/.  Amer.  Chtm.  Soc, 
1909,  31,  935 — 937). — A  definite  volume  of  the  clear  supernatant 
liquid  is  withdrawn,  and  the  amount  of  material  contained  is 
determined  (m).  The  solution  is  then  again  made  up  to  the  original 
volume,  and,  when  dear,  the  operation  is  repeated  (n).  The  total 
amount  of  material  (x)  in  the  solution  will  then  be  represented  by  the 
equation  x  =  m^jm  -  n.  L.  de  K. 

Estimation  of  Mineral  Matters  in  Vegetable  Substances. 
Henri  Pellet  {Bull.  Assoc,  chim.  Sucr.  DisL,  1909,  26, 1145—1148).— 
A  reply  to  Vuaflart  (this  vol.,  ii,  182).  The  author  when  estimnting 
mineral  constituents  in  such  substances  as  beetroot,  wheat,  etc.,  finds 
that  accurate  results  are  obtained  by  the  process  of  carbonisjition  and 
extracting  the  soluble  salts  with  water.  Ko  advantage  is  obtained  by 
the  sulphuric  acid  combustion  method.  L.  de  K. 

Analysis  of  Combustible  Gases.  Georges  De  Voldere  and 
GuiLLAUME  De  S.MET  {Bull.  Acad.  roy.  Bely.,  19u9,  622 — 663.  Com- 
pare Abstr.,  1908,  ii,  425). — From  a  mathematical  consideration  of 
the  amount  of  oxygen  required  for  the  comple'e  combustion  of 
diffeient  gases  and  the  total  contraction  produced  by  such  com- 
bustion, the  authors  have  formulated  a  series  of  rules,  some  of  which 
have  been  previously  discovered  by  experiment,  indicating  what 
mixtures  of  gases  can  be  analysed  by  a  single  complete  combustion. 
These  mixtures  include  (1)  a  mixture  of  two  known  hydrocarbons  of 
one  series  and  one  (known)  of  another ;  (2)  three  known  hydrocarbons 
belonging  to  different  series  and  a  known  nitrogenous  gas  (or  two  of 
the  hydrocarbons  may  belong  to  the  pame  series) ;  (3)  a  mixture 
of   (a)  ammonia,  hydrogen   cyanide,  and    nitrogen,   or  (6)  ammonia, 
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hydrogen  cyanide,  and  nitrous  oxide,  or  (c)  ammonia,  nitrous  oxide, 
and  nitrogen,  or  (d)  hydrogen  cyanide,  nitrous  oxide,  and  nitrogen, 
with  a  known  hydrocarbon  or  oxy hydrocarbon  (CHgO,  etc.)  other  than 
methane  or  acetylene  with  (a),  ethylene  with  (6),  hydrogen  or  oxygen 
with  (c),  hydrocarbon  containing  Cg  with  (d) ;  (4)  a  mixture  of  the 
four  gases  nitrogen,  ammonia,  hydrogen  cyanide,  and  nitrous  oxide ; 
(5)  a  mixture  of  two  known  hydrocarbons  or  oxyhydrocarbons  with  a 
known  nitrogenous  gas ;  and  (6)  a  mixture  of  a  known  hydrocarbon  or 
oxyhydrocarbon  with  two  known  nitrogenous  gases,  except  the  two 
mixtures  nitrogen,  hydrogen  cyanide,  acetylene  (or  acetaldehyde)  and 
nitrous  oxide,  hydrogen  cyanide,  ethylene  (or  methyl  ether). 

By  a  single  complete  combustion  it  is  also  possible  to  determine  the 
respective  volumes  of  a  group  of  hydrocarbons  and  a  known  hydro- 
carbon, not  belonging  to  the  group,  in  a  mixture  containing  no 
other  gas. 

By  a  single  complete  combustion,  however,  it  is  not  possible  (1)  to 
analyse  a  mixture  of  hydrocarbons  (with  which  are  included  hydrogen, 
oxygen,  carbon  monoxide,  and  dioxide)  containing  more  than  (a)  two 
members  of  the  same  series  (both  known) ;  (6)  three  members  of  different 
series  (all  known);  (2)  to  determine  (in  a  mixture  of  hydrocarbons)  the 
volume  of  more  than  two  known  series ;  (3)  to  analyse  a  mixture  of 
more  than  three  known  hydrocarbons  or  oxyhydrocarbons,  alone  or 
mixed  ;  (4)  to  analyse  a  mixture  of  three  known  hydrocarbons  of  the 
same  series  with  a  known  nitrogenous  gas,  or  (5)  to  analyse  a  mixture 
of  an  oxyhydrocarbon  with  the  corresponding  hydrocarbon  (CgH^ 
"  corresponds "  with  MegO,  since  the  latter  is  separable,  thus : 
C^H^H^O).  E.  H. 

Estimation  of  Total  Sulphur  in  Animal  Charcoal.  Ettore 
Selvatici  (Bull.  Assoc,  chim.  Sucr.  Dist.,  1909,  26,  1164). — About  0*5 
gram  of  the  sample  is  fused  as  usual  with  potassium  nitrate  and 
sodium  carbonate  for  about  fifteen  minutes.  The  mass  is  boiled  with 
water,  and  the  filtrate  is  evaporated  with  excess  of  hydrochloric  acid 
to  separate  silica  and  to  remove  the  nitric  acid.  The  residue  is  dis- 
solved in  water,  and  to  the  filtrate  is  added  magnesia  mixture  (pre- 
pared from  the  chloride)  and  ammonia,  so  as  to  precipitate  any 
phosphoric  acid. 

The  filtrate  is  then  acidified  with  hydrochloric  acid,  and  the 
sulphuric  acid  precipitated  with  barium  chloride  as  usual. 

L.   DE   K. 

Determination  of  the  Free  Acid  in  Electrolytic  Copper 
Baths.  Maukice  Debaisieux  {Bull.  Soc,  chim.  Bely.,  1909,  23, 
310— 314).— The  method  proposed  by  Sims  (Abstr.,  1907,  ii,  574)  for 
the  volumetric  estimation  of  sulphuric  acid  in  the  presence  of  copper 
sulphate  suffers  the  disadvantage  of  being  affected  by  the  concentra- 
tion of  the  latter.  The  author  finds  that  the  change  from  red  to 
yellow  of  a  sulphuric  acid  solution  containing  methyl-orange  becomes 
in  the  presence  of  copper  sulphate  a  change  to  bright  green.  It  is 
shown  by  titrations  of  a  ^/2-8ulphuric  acid  solution  with  ^V/2-sodium 
hydrogen  cq-rbonftte  solution  that  the  change  of  the  methyl-orange  to 
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yellow  in  the  almenco  of  copper  Rulphaie  coincides  with  the  change  to 
groen  in  (he  preKcnce  of  this  nalt.  The  colonr  of  the  solution  initially 
vai'ieA  from  rone  to  violet  um  the  concentration  of  copper  increases,  and 
when  thiK  is  considerable,  the  sulittion  during  neutralisation  beoomes 
colourless  or  blue  before  finally  turning  green.  Accordingly,  the 
amount  of  free  sulphuric  acid  in  a  copper  sulphate  solution  can  be 
very  accurately  estimated  by  titration  with  sodium  hydrogen  carbonate 
solution,  using  methyl-orange  as  indicator. 

Attempts  to  estimate  the  copper  in  the  neutralised  solution  by 
titration  with  so<lium  hydroxide  in  the  presenoe  of  phenolphthalein 
failed,  owing  to  the  precipitation,  not  of  the  hydroxide,  but  of  a  ba&io 
salt.  Thi.s  is  corroborated  by  determination  of  the  change  of 
electrical  conductivity  of  the  solution,  curves  of  which  are  given. 

E.  H. 

Some  Modifloations  of  Kjeldahl's  Nitrogen  Elstimation 
John  Seuklien,  A.  Buymldskm,  and  O.  Haavardsoolm  {Chenu  Zeit., 
190y,  33,  785,  795— 796).— The  process  has  been  devised  for  the  esti- 
mation uf  nitrogen  by  Kjeldahl's  process  in  laboratories  where  elec- 
tricity, but  not  gas,  is  at  disposal,  and  where  it  is  necessary  to  conduct 
a  large  number  of  analyses  simultaneously. 

The  heating  of  the  substance  with  sulphuric  acid  is  carried  out  by 
means  of  a  specially  constructed  Heraeus  electric  furnace.  The  ex- 
pulsion of  the  ammonia  formed  is  carried  out  by  adding  excess  of 
alkali  and  pas.siug  at  once  a  current  of  purified  air  through  the  solu- 
tion ;  the  ammonia  is  then  absorbed  in  standard  acid  as  usual.  The 
current  of  air  may  be  kept  up  for  a  considerable  time,  and  the 
"  distillation  "  requires  no  special  attention.  L.  de  K. 

A  Sensitive  Reagent  for  Ammonia.  Friedrich  Tretzel 
{Pliartn.  Zeit.,  1909,  54,  568). — The  reagent  is  simply  an  improved 
Nessler  solution.  Five  grams  of  mercuric  chloride  are  dissolved  in  an 
Erlenmeyer  fiask  in  80  c.c.  of  water  at  a  gentle  heat.  Meanwhile, 
30  grams  of  potassium  hydroxide  are  dissolved  in  60  c.c.  of  cold  water 
and  put  aside.  Ton  grams  of  {>otassium  iodide  are  now  dissolved  in  a 
300  c.c.  Krlenmeyer  flask  in  10  c.c.  of  hot  water,  and  the  hot  mercuric 
chloride  solution  is  poured  in  with  constant  shaking  until  the  liquid 
becomes  just  turbid  ;  on  no  account  should  more  mercury  solution  be 
added.  The  solution  is  now  filtered,  and  the  potassium  hydroxide 
solution  added.  After  diluting  to  200  c.c,  another  1  c.c.  of  the 
mei'curic  chloride  is  added,  and  the  solution  is  allowed  to  settle. 

L.  DK  K. 

A  Rapid  Clinical  Method  for  Determining  the  Ammonia 
Coefficient  of  Urines.  Kaymo.nd  F.  Bacon  {Philip}nne  J.  -Sci.,  1909, 
4,  153 — 162). — The  ammonia  coefficient  of  a  urine,  that  is,  the  per- 
centage of  the  total  nitrogen  which  is  pre&ent  as  ammonia  or  ammo- 
nium salts,  is  of  importance  in  clinical  work.  The  author  recommends 
a  simple  process  for  estimating  the  ratio  NK^/NHj -f- urea,  as  this 
ratio  is  a  sufficiently  close  approximation  to  the  true  ammonia  co- 
efficient.    The  method  is  based  on  two  reactions  :  (a)'Millon's  reagent, 
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whereby  the  urea  is  converted  into  carbon  dioxide  and  nitrogen, 
whereas  the  ammonia  is  unaffected ;  (b)  alkaline  solution  of  hypo- 
bromite,  when  both  ammonia  and  urea  yield  nitrogen.  A  special  form 
of  apparatus  is  described.  The  following  formula,  in  which  allowance 
is  made  for  the  fact  that  the  reactions  are  not  quantitative,  serves  for 
the  calculabion  of  the  ammonia  coefficient:  A  =  100(H  -  M/2-05)/I/, 
where  A  is  the  coefficient,  J/=  number  of  c.c.  of  gas  from  Millon's 
reagent,  and  ^=  number  of  c.c.  of  gas  from  the  hypobromite. 

The  results  are  only  approximate,  for  example,  they  vary  10%,  but  are 
sufficiently  accurate  for  clinical  work,  and  the  determination  can  be 
carried  out  in  a  very  short  time.  J.  J.  S. 

Volumetric  Estimation  of  Hydroxylamine.  Arthur  Stahler 
(Ber.,  1909,  42,  2695—2696).^ — An  aqueous  solution  of  hydroxylamine 
hydrochloride  is  reduced  by  a  strongly  acid  solution  of  titanium 
trichloride  or  sesquisulphate  until  the  solution  has  a  persistent  faint 
rose  coloration.  The  ammonia  is  liberated,  distilled,  and  titrated  in 
the  usual  way.  The  method  is  applicable  to  such  organic  nitrogen 
compounds  as  yield  volatile  amines  on  reduction  by  tervalent 
titanium.  C.  S. 

Estimation  of  Small  Quantities  of  Nitrates.  L.  Farcy  (Bull. 
Soc.  chim.,  1909,  [iv],  5,  775 — 779  *). — It  has  been  shown  previously 
that  Grandval  and  Lajoux's  method  of  estimating  nitrates  is  inaccurate 
in  the  presence  of  halide  salts  (this  vol.,  ii,  344,  615). 

MacGowan  (Trans.,  1891,  59,  530),  making  use  of  the  reaction 
KN03  +  4HCl  =  NOCl  +  Cl2  +  KCl  +  2H20,  discovered  by  Kouinck 
(Abstr.,  1891,  618)  based  a  method  of  estimating  nitrates  on  the 
determination  of  the  iodine  liberated  from  potassium  iodide  by  the 
mixture  of  chlorine  and  nitrosyl  chloride.  On  the  other  hand, 
Frerichs'  method  (Abstr.,  1903,  ii,  328),  based  on  the  same  reaction, 
consists  in  estimating  the  chlorine  in  the  residue  by  titration  with 
silver  nitrate  solution.  Utz  (Abstr.,  1905,  ii,  283)  and  Drawe 
(Abstr.,  1906,  ii,  490)  find  the  latter  method  sufficiently  accurate  for 
ordinary  purposes,  but  Miiller  (Abstr.,  1903,  ii,  690)  states  that  the 
results  given  are  too  high,  and  the  author  finds  that  the  ratio  of 
the  nitrate  found  to  that  present  is  about  1*05.  Both  MacGowan'a 
and  Frerichs'  methods,  however,  are  more  accurate  than  that  of 
Grandval  and  Lajoux  in  the  presence  of  chlorides.  The  presence  of 
ammonium  salts,  however,  by  reacting  thus:  NOCi +NH4CI  =  2HC1  + 
Ng  +  HgO  with  nitrosyl  chloride,  renders  both  of  the  former  methods 
inaccurate,  the  first  by  loss  of  nitrosyl  chloride,  the  second  by  loss  of 
ammonium  chlorides.  In  fact  it  is  found  experimentally  that  the  loss 
of  nitrosyl  chloride  in  MacGowan's  method,  and  that  of  ammonium 
chloride  in  Frerichs'  method,  correspond  almost  exactly  with  those 
deduced  from  the  above  equation. 

The  conclusions  drawn  are  that  MacGowan's  and  Frerichs'  methods 
are  useless  in  the  presence  of  ammonium  salts,  although  unaffected  by 
chlorides,  and  that  Grandval  and  Lijoux's  method  as  modified  by 
Perrier  and  Farcy  is  preferable  in  the  presence  of  the  former. 

E.  H. 
♦  tLU^Ann.  Chim.  anal,  1909,  14,  338-342. 
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Bstimation  of  Nitric  Acid  with  "Nitron."  Cabl  Paal  and 
August  Ganghofeb  {Zeitech.  anal.  Chem.,  1909,  48,  545 — 555). — 
Expcriiuents  are  adduced  showing  the  influence  of  organic  subblanoea 
on  the  accuracy  of  the  **  nitron  "  process.  Dextrin,  even  if  present  to 
the  extent  of  2%,  does  not  interfere  with  the  complete  precipitation  of 
"  nitron  nitrate  "  if  only  enough  time  is  allowed.  Peptone  interferes  to 
some  extent,  but  its  influence  may  be  neutralised  by  adding  a  sufficiency 
of  sulphuric  acid.  It  may  be  removed  from  the  solution  by  heating 
with  addition  of  formaldehyde  on  the  wator-bath  for  several  huuis,  and 
the  results  of  ttie  **  nitron  "  precipitation  are  then  quite  satisfactory 
for  practical  purposes. 

Gelatin,  if  present  to  the  extent  of  less  than  0  5%,  does  not  inter- 
fere. It  may  be  removed  from  the  solution  by  means  of  tannin,  the 
excess  of  which  is  then  precipitated  by  means  of  normal  lead  acetate. 
The  results  are  fairly  accurate.  A  cold-water  extract  of  meat  may  be 
analysed  for  nitrates  after  removing  the  interfering  substauces  by 
adding  normal  lead  acetate  to  the  boiling  solution  ;  if  alkaline,  some 
acetic  acid  should  be  added.  JL  db  K. 

Volatilisation  of  Phosphoric  Acid  and  its  Quantitative  Sepa- 
ration from  Phosphates  of  the  Metals  of  the  Ammonium 
Sulphide  Group.  Pall  Jannascu  and  NV.  Jilke  (/.  jjr.  Chem., 
1909,  [ii],  80,  113 — 127). — The  separation  and  the  estimation  of  the 
phosphorus  in  the  phosphates  of  iron,  chromium,  uranium,  zinc,  nickel, 
cobalt,  and  manganese  has  been  accomplished  aa  follows.  The 
phosphate,  contained  in  a  silica  boat  in  a  combustion  tube,  the  forward 
end  of  which  is  loosely  lacked  with  glass-wool,  is  heated  in  a  current 
of  the  vapour  of  carbon  tetrachloride,  first  at  a  dull  and  finally  at 
a  bright  red  heat.  The  metal,  in  the  form  of  the  chloride,  is  retained 
by  tbe  glass-wool,  whilst  the  phosphorus,  probably  in  the  form  of 
phosphoryl  chloride,  is  collected  in  a  receiver,  kept  at  90°,  and  is 
estimated  as  magnesium  pyrophosphate.  It  is  advisable  to  mix  the 
phosphate  with  powdered  silica.  For  some  undiscovered  reason, 
the  phosphorus  in  aluminium  pho!<phate  cannot  be  quantitatively 
separated  by  this  method.  C.  S. 

Estimation  of  Alkali  Phosphates  by  Direct  Titration.  M. 
Emmanuel  Pozzi-Escot  {Bull.  Assoc,  chim.  Sucr.  Dial.,  1909,  26, 
1162 — 1163). — Ten  c.c.  ot  the  solution  are  mixed  with  two  drops  of 
0'2%  solution  of  helianthin  and  five  drops  of  1%  pheuolphthalein,  and 
dilute  sulphuric  acid  is  added  until  a  red  coloration  appears,  which  is 
then  removed  by  cautious  addition  of  dilute  alkali  solution.  The 
liquid  is  now  titrated  with  noimal  or  decinormivl  alkali  until  a  slight 
rose  coloration  is  visible;  1  c.c.  of  3^-alkali  =  0'071  gram  of  phosphoric 
anhydride.     The  process  applies  to  alkali  phosphates  only.  L,  de  K. 

Improvements  in  the  Apparatus  for  Elementary  Analysis. 
Max  Dknnstedt  {Chem.  Zeit.,  19U9,  33,  769 — 770.  Compare  Abstr., 
1908,  ii,  321,  984;  this  vol ,  ii,  270). — Several  improvements  in  consti  no- 
tion of  the  apparatus  for  elementary  analysis  are  described,  the  chief 
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being  that  indicated  in  the  accompanying  sketch,  which  represents  a  more 
convenient  and  more  compact  arrangement  for  supplying  a  slow  current 
of  oxygen  to  the  combustion  tube.     A  contains  calcium  chloride  and 


B  a  small  quantity  of  sulphuric  acid,  which  serves  to  indicate  the  rate 
at  which  the  oxygen  is  passing.  Other  minor  improvements  are 
suggested  for  which  the  original  must  be  consulted.  J.  V.  E. 

Some  Precipitation  Reactions  with  jo-Sulphobenzeneazodi- 
methylaniline.  M.  Emmanuel  Pozzi-Esoot  (J^ull.  Soc.  chim.  Belg., 
1909,  23,  299 — 303). — The  micro-chemical  reactions  given  byf)-sulpho- 
benzeneazodimethylaniline  (helianthin)  with  a  number  of  metals  are 
described.  Mercury  gives  a  slight  precipitate  of  slender  needles. 
Gold  is  simply  reduced.  In  the  cold,  copper  gives  an  amorphous, 
yellow  precipitate,  which  gradually  becomes  semi-crystalline,  especially 
on  warming.  Palladium  almost  immediately  gives  an  abundant  preci- 
pitate of  small,  rod-like  crystals.  Lead  gives  an  amorphous  precipitate, 
which  dissolves  on  warming,  and,  on  cooling,  crystallises  in  very  small, 
hexagonal  crystals.  Tin  readily  gives  an  abundant  precipitate  of 
small,  square  crystals.  Silver,  especially  on  warming,  forms  a  felted 
mass  of  prismatic  crystals.  Cadmium  salts  are  precipitated  immedi- 
ately as  lozenge-shaped  crystals.  Zirconium  gives  a  thick,  felted  mass 
of  slender,  prismatic  crystals,  and  also  some  orange-yellow  prisms.  The 
chromium  precipitate  is  a  mixture  of  needles  and  orange-yellow,  prismatic 
tablets  felted  together.  In  the  cold,  thallium  gives  a  crystalline 
precipitate  of  small,  rod-like  crystals,  whilst  when  heated  the  product 
is  a  conglomeration  of  prismatic  needles.  The  reaction  with  uranium 
is  clear  and  characteristic,  the  precipitate  crystallising  readily  in  large, 
rectangular,  yellow  crystals.  Cobalt,  even  in  the  presence  of  large 
quantities  of  nickel,  forms  long,  violet,  prismatic  needles  grouped  in 
stars  and  surrounded  by  smaller  needles.  Nickel  gives  an  amorphous, 
green  precipitate,  which  redissolves  on  warming,  and  then  crystallises 
in  voluminous,  yellow,  nacreous  crystals.  Lanthanum  is  precipitated  in 
amorphous,  yellow  flocks,  soluble  on  heating,  and  then  crystallising  in 
slender  needles.  The  reaction  with  manganese  is  very  characteristic, 
the  precipitate  being  composed  of  black  needles  and  orange-yellow 
prisms.  Iron  and  zinc  give  valueless  reactions,  small  needles  in  the 
former,  and  an  amorphous  precipitate  in  the  latter  case.  Erbium  also 
gives  an  amorphous,  yellow  precipitate,  which  is  gradually  transformed 
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into  sheaves  of  badly  defined,  prismatic  crystals.  The  precipitate 
given  by  glucinum  consists  of  small,  highly  refracting  prisms.  "With 
cerium  the  reaction  is  very  clear  and  characteristic,  a  mixture  of  long, 
black,  prismatic  needles  and  dichroic  tablets  being  produced.  Stron- 
tium forms  large,  indefinite,  yellow  needles  Calcium  forms  large,  golden- 
yellow  needles.  Magnesium  gives  a  yellow  precipitate,  transformed 
immediately  into  small,  well  defined  needles,  and,  on  heating,  into 
voluminous,  hexagonal  tablets.  The  precipitate  with  aluminium 
consists  of  small,  very  abundant,  violet-black  prisms.  Didymium  gives 
an  amorphous  precipitate,  becoming  crystalline  with  difficulty  on 
heating.  Kubidium  forms  almost  immediately  a  mass  of  small, 
lozenge-shaped  crystals.  Drawings  are  given  of  a  number  of  the 
crystals  described.  E.  H. 

Estimation  of  the  Alkalis  in  Drinking  Waters.  Brich  Koch 
(Zeitsch.  angew.  Chem.,  1909,  22,  1442— 1444).— A  fully  tabulated 
paper  showing  that  in  accurate  analysis  the  indirect  methods  for  the 
estimation  of  potassium  and  sodium  in  waters  are  not  trustworthy, 
and  that  the  platinic  chloride  process  should  be  employed. 

L.  DE   K. 

Estimation  of  Alkalis  in  Silicates.  G.  Starck  {Zeitach.  anal. 
Chem.,  1909,  48,  415 — 4*28), — The  silicate  is  treated  according  to  the 
old  Berzelius  method  with  hydrofluoric  and  sulphuric  acids,  and  the 
alkalis  are  finally  weighed  as  sulphates.  Assuming  it  to  be  all  sodium 
sulphate,  it  is  dissolved  in  water  so  as  to  yield  an  approximately  N/0'03 
solution,  and  hydrochloric  acid  is  added  so  as  to  obtain  a  N/0'\5 
acidity.  The  solution  is  then  boiled  and  precipitated  with  a  calculated 
amount  of  barium  chloride.  When  cold,  the  liquid  is  diluted  to  a 
definite  bulk  and  filtered.  An  aliquot  purt  of  the  filtrate  is  evaporated 
with  excess  of  platinic  chloride.  The  mass  is  slightly  moistened  with 
water,  and  left  until  apparently  dry,  when  the  sodium  platinichloride, 
together  with  the  small  amount  of  barium  chloride,  is  removed  by 
means  of  80%  methyl  alcohol.  The  potassium  platinichloride  is 
then  collected  in  an  asbestios  filter  tube,  dried  at  130°,  and  weighed.  It 
is  advisable  to  test  it  for  any  barium  chloride  it  may  still  contain, 
although  this  is  not  likely  to  occur  to  any  extent.  L.  DE  K. 

Assay  of  Sodium  Sulphide.  M.  Tschilikin  {Zeitsch.  anal. 
Chem.,  1909,  48,  456 — 458). — Fifteen  grams  of  the  sample  are  dissolved 
in  air-free  water,  and,  after  twelve  hours,  any  iron  sulphide  is  collected 
and  the  filtrate  diluted  to  1  litre ;  10  c.c.  of  the  solution  are  added  to 
50  c.c.  of  iV/10-iodine  previously  diluted  with  200  c.c.  of  water,  the 
liquid  is  then  acidified  with  10  c.c.  of  iV710-sulphuric  acid,  and  titrated 
with  jV'/lO-thiosulphate ;  the  result  =  sulphide  -f-  thiosulphate. 

In  order  to  estimate  the  thiosulphate  alone,  10  c.c.  of  the  solution 
are  added  to  5  grams  of  cadmium  carbonate  digested  with  100  c.c.  of 
water  and  10  c.c.  of  iVyiO-sulphuric  acid.  After  fifteen  minutes  the 
solution  is  filtered,  the  insoluble  matter  washed,  and  the  thiosulphate 
estimated  by  adding  25  c.c.  of  iV/lO-iodine,  10  c.c.  of  AY^^'S^^'pliuric 
acid,  and  then  titrating  with  thiosulphate.     As  a  check  on  the  sulphide 
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estimation,  10  c.c.  of  the  solution  may  be  added  to  10  c.c.  of  a  copper 
sulphate  solution  (17'3195  grams  of  crystals  in  500  c.c).  After  acidify- 
ing with  iV7lO-hydrochloric  acid,  the  copper  sulphide  is  collected  and 
weighed  as  such.     Thiosulphate  is  not  precipitated.  L.  de  K. 

Detection  of  Small  Quantities  of  Sodium  Carbonate  in 
^Waters.  J.  Flamand  {Bull.  Soc.  chini.  Belg.,  1909,  23,  296—299).— 
Dilute  solutions  of  the  chlorides  and  sulphates  of  calcium  and 
magnesium  when  boiled  with  hops  give  a  bright  green  coloration, 
whilst  the  carbonates  of  the  same  metals  give  a  brownish-rose  colour. 
The  alkali  carbonates  and  hydrogen  carbonates  under  the  same 
conditions  give  a  red  coloration.  The  production  of  the  latter 
is  prevented  by  the  addition  of  gypsum  when  the  amount  added  is 
sufficient  to  react  with  all  the  alkali  carbonate  present.  To  a  solution 
containing  20  grams  of  gypsum  and  14*71  grams  of  calcium  carbonate 
per  hectolitre,  10  grams  of  sodium  carbonate  must  be  added  to  give  the 
coloration,  whilst  in  a  solution  of  4'95  grams  of  gypsum,  21*42  "rams 
of  calcium  carbonate,  and  3'99  grams  of  magnesium  carbonate  per 
hectolitre,  only  1  gram  of  sodium  carbonate  is  necessary. 

Helying  on  this  reaction,  quantities  of  sodium  carbonate  in  natural 
waters  can  be  detected,  which  would  remain  unnoticed  in  the  ordinary 
methods  of  analysis. 

Seyffert  (Zeitsch.  ges.  Brauwesen,  1908)  has  devised  a  method  of  estimat- 
ing alkali  carbonates  in  water.  The  amount  of  combined  carbon  dioxide 
is  estimated  by  evaporating  the  water  to  half  its  bulk  with  a  known 
volume  of  iV^-sulphuric  acid  and  titrating  the  excess  with  standard 
alkali.  To  the  quantity  of  sulphuric  acid  theoretically  necessary  to 
transform  the  chlorides,  silicates,  and  nitrates  (previously  estimated) 
into  sulphates  are  added  the  quantity  of  sulphuric  acid  found  origin- 
ally in  the  water  and  that  required  to  convert  the  carbonates  into 
sulphates  ;  from  this  sum  is  deducted  the  amount  of  sulphuric  acid 
required  to  convert  all  the  estimated  bases  present,  and  the  remainder 
gives  the  weight  of  acid  combined  with  alkalis  (calculated  as  NaoO). 
Knowing  the  amount  of  the  latter  present  as  chloride,  that  combined 
with  carbon  dioxide  can  be  deduced,  if  sodium  carbonate  has  been 
detected  in  the  manner  described.  E.  H. 

Volumetric  Estimation  of  Di-ammonium  Hydrogen 
Phosphate.  P.  B.  Dallimore  (Pharm.  J. ,  1 909,  [iv],  29,  69— 70).— To 
the  solution  is  added  a  definite  volume  of  iV/10-sodium  hydroxide,  and 
the  liquid  is  boiled  in  order  to  expel  the  ammonia.  It  is  then  titrated 
with  iVyiO-sulphuric  acid,  using  methyl-orange  as  indicator.  The 
difference  in  alkalinity  represents  half  the  sodium  hydroxide  used  in 
the  conversion  of  the  di-ammonium  salt  into  the  di-sodium  compound. 
Addition  of  sodium  chloride  in  the  titration  cannot  be  recommended. 

Many  commercial  samples  are  not,  however,  pure  di-ammonium 
hydrogen  phosphate,  being  deficient  in  ammonia.  L.  de  K. 

Microchemical  Analysis.  VI.  Alkali  Earths  Group 
(Barium,  Strontium,  Calcium).  Nicolaas  Schoorl  (Zeitsch.  anal. 
Chem.,  1909,  48, 401 — 415.     Compare  this  vol.,  ii,  521). — Barium  may 
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be  separated  from  strontium  and  calcium  by  means  of  potassium 
dichromate.  The  precipitate  on  strong  ignition  yields  chromic  and 
barium  oxides,  from  which  the  latter  can  then  be  extracted  with  dilute 
acetic  acid.  From  this  solution  the  barium  is  precipitated  with 
ammonium  silicofiuoride,  and  the  precipitate,  which  has  a  characteristic 
appearance,  is  then  examined  microscopically. 

The  strontium  and  calcium  are  reprecipitated  as  carbonates  by 
ammonium  carbonate,  redissolved  in  nitric  acid,  and  evaporated  to  dry- 
ness. The  nitrates  are  then  treated  with  absolute  alcohol,  which  leaves 
the  strontium  undissolved.  This  is  then  identified  under  the  micro- 
scope after  being  converted  either  into  chroma te  or  iodate. 

Calcium  may  be  tested  for  even  in  the  presence  of  barium  and 
strontium  by  evaporating  the  acetic  acid  solution  with  excess  of 
sulphuric  acid.  The  mass  is  treated  with  a  little  water,  which  is  then 
evaporated  with  addition  of  a  little  acetic  acid.  Characteristic  crystals 
of  calcium  sulphate  are  thus  obtained.  L.  de  K. 

Attempt  to  Separate  the  Alkaline  Earths  in  the  EUectroljtio 
Way.  Jacob  S.  Goldbaum  and  Edgar  F.  Smith  {J.  Amer.  Cliem.  Soc., 
1909,  31,  900 — 902). — The  authors  succeeded  in  estimating  with  a 
fair  degree  of  accuracy  the  metals  barium,  strontium,  and  calcium  in 
their  mixtures  by  taking  advantage  of  their  different  decomposition 
potential. 

The  principle  of  the  rotating  silver  anode  and  mercury  cathode  was 
employed,  and  the  decomposition  cell  and  apparatus  were  arranged 
identically  in  the  way  de.'^cribed  under  the  separation  of  alkali  metals 
(Abstr.,  1908,  ii,  1072).  The  halogen  was  also  determined  by  re-weigh- 
ing the  anode.  L.  de  K. 

Separation  of  Calcium  from  Magnesium.  Walter  C. 
Blasdale  (/.  Amei\  Chem.  Soc,  1909,31,  917— 922).— Calcium  may 
be  separated  from  an  excess  of  magnesium  by  a  single  precipitation 
under  the  following  conditions.  The  solution  representing  about 
0"6  gram  of  the  mixed  carbonates  and  containing  3"5  grams  of 
ammonium  chloride  is  diluted  to  300  c.c.  and  heated  to  boiling.  One 
gram  of  oxalic  acid  is  added,  and,  after  five  minutes,  the  liquid  is 
neutralised  with  1%  ammonia.  If  very  much  magnesium  is  present,  the 
oxalic  acid  is  not  added  all  at  once,  but  at  first  a  little,  enough  to  com- 
bine with  the  calcium ;  after  neutralising  the  liquid,  the  remainder  is 
added  and  the  solution  again  neutralised.  After  an  hour,  or  not  quite 
so  long  if  there  is  very  much  magnesium,  the  calcium  oxalate  is 
collected  as  usual. 

If,  however,  the  magnesium  exceeds  the  calcium  by  10  to  1,  no 
satisfactory  result  can  be  obtained  by  a  single  precipitation. 

L.  DE  K. 

Estimation  of  Clay  in  Limestone.  Andrea  Archetti  {BoU. 
Chim.  Farm.,  1909,  48,  409 — 411).— The  ordinary  method  of  esti- 
mating clay  in  limestone,  if  the  latter  is  rich  in  magnesium  carbonate, 
yields  high  results,  owing  to  partial  precipitation  of  the  magnesium 
along  with  the  aluminium.  The  following  procedure  avoids  such 
error.     Two  grams  of  the  powdered  limestone  are  treated  with  10% 
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hydrochloric  acid,  mixed  with  one-tenth  of  its  vohime  of  10%  nitric 
acid,  and,  when  solution  is  complete,  excess  of  ammonium  chloride 
and  slight  excess  of  ammonium  hydroxide  are  added.  The  precipitate 
is  washed  until  the  washings  give  no  precipitate  either  with  silver 
nitrate  or  with  sodium  phosphate,  T.  H.  P.  . 

Estimation  of  Lead  in  the  Solder  and  Plating  of  Tins  used 
for  Tinned  Poods,  v,  Della  Crose  (Ann.  Ghim.  anal.,  1909,  14, 
245 — 248). — About  0*5  gram  of  the  solder  is  oxidised  with  nitric 
acid,  about  5  grams  of  clean  sand  are  added,  and  the  whole  is  evapor- 
ated to  dryness.  The  lead  nitrate  is  then  extracted  with  water,  and 
to  the  solution  is  added  an  excess  of  standard  dichromate  solution.  In 
a  portion  of  the  filtrate  the  dichromate  is  then  estimated  as  usual  by 
means  of  ferrous  sulphate.  If  the  solder  contains  iron,  it  is  best  to 
dissolve  it  in  boiling  hydrochloric  acid,  and,  after  diluting  largely  with 
boiling  water,  to  precipitate  both  lead  and  tin  with  hydrogen  sulphide. 
The  filtrate  is  examined  for  iron,  the  weight  of  which  is  then  deducted 
from  the  solder  taken.  The  mixed  sulphides  are  then  digested  with 
ammonium  sulphide,  and  the  undissolved  lead  sulphide  redissolved  in 
hot  dilute  nitric  acid.  After  neutralising  the  excess  of  acid  with 
ammonia,  the  lead  is  estimated  by  means  of  dichromate  as  directed. 
Of  plating,  1  gram  is  scraped  off  carefully,  and  then  treated  in  the 
same  manner.  If,  however,  but  little  lead  is  present,  this  may  be 
precipitated  from  the  hydrochloric  acid  solution  by  neutralising  the 
free  acid  and  then  adding  20  c.c.  of  dilute  sulphuric  acid  (1  :  20).  The 
lead  sulphate  is  then  collected  with  the  usual  precautions  and  weighed. 
The  iron  is  estimated  in  the  filtrate  after  removing  the  tin  with 
hydrogen  sulphide.  L.  be  K, 

Volumetric  Estimation  of  Lead  and  of  Sulphuric  Acid  in 
their  Salts.  Bernardo  Oddo  and  Antonio  Beretta  {Gazzetta, 
1909,  39,  i,  671—675). — In  the  titration  of  lead  salts  with  potassium 
chromate  or  dichromate  solution,  the  authors  use  s-diphenylcarbazide 
as  indicator,  a  violet  coloration  being  obtained  with  a  solution,  acidi- 
fied with  acetic  or  hydrochloric  acid,  containing  1  part  of  chromate  per 
million.  Sufficient  ammonium  acetate  must  be  added  to  the  lead 
solution  to  ensure  the  absence  of  free  mineral  acid.  A  short  time 
after  the  chromate  solution  has  been  added,  a  small  drop  of  the  liquid 
and  one  of  an  acetic  acid  solution  of  s-diphenylcarbazide  are  placed  on 
filter  paper  so  that  they  intersect  without  the  lead  chromate  precipitate 
coming  into  contact  with  the  indicator. 

For  the  estimation  of  SO4"  ions,  the  hot  solution  is  precipitated 
by  excess  of  standard  lead  nitrate  solution,  the  liquid  being  then 
boiled  with  a  few  drops  of  hydrochloric  acid  and  filtered.  The  excess 
of  lead  in  the  combined  filtrate  and  washings  is  determined  by  titra- 
tion with  potassium  chromate  solution  after  removal  of  the  free  acid 
by  means  of  ammonium  acetate.  T,  H.  P. 

Rapid  Electro-analysis,  H,  Alders  and  Arthur  Stabler  {Ber., 
1909,  42,  2685 — 2695), — The  rapid  electrolytic  estimation  of  several 
metals  in  the  form  of  liquid  or  solid  amalgams  is  described.     The 
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apparatus  consists  of  a  Jena  flask,  75 — 100  c.c,  capacity,  with  an 
injecting  bottom,  through  which  are  sealed  three  short  platinum  wires 
resting  externally  on  a  sheet  of  copper.  An  annular  ring  of  mercury 
just  covering  the  platinum  points  serves  as  the  cathode,  whilst  the 
anode  is  a  tlat  coil  of  platinum-iridium  wire,  the  straight  axis  of  which, 
passing  through  a  filter  funnel  resting  on  the  neck  of  the  flask,  is 
attached  to  a  stirrer  making  400 — 600  revolutions  per  minute.  With 
this  apparatus  and  a  current  of  3 — 4  amperes  at  5 — 6  volts,  good 
estimations  of  the  metal  in  copper,  silver,  and  mercury  salts  are 
obtained  in  ten  to  fifteen  minutes,  but  not  with  salts  of  lead,  iron,  or 
zinc,  since  the  liquid  amalgams  suffer  oxidation  during  the  washing. 
Mercury  has  been  estimated  in  the  presence  of  an  arsenate  in  dilute 
nitric  acid  solution,  but  the  rapid  estimation  of  lead  in  the  presence  of 
arsenic  or  of  phosphoric  acid  cannot  be  accomplished  in  the  form  of  a 
liquid  amalgam.  When,  however,  a  known  quantity  of  mercuric 
chloride  solution  is  added  to  that  of  the  lead  salt,  and  the  electrolysis 
is  conducted  in  the  presence  of  a  little  33%  phosphoric  acid  (to  prevent 
the  formation  of  peroxide  at  the  cathode)  and  nitric  acid,  which  are 
neutralised  by  sodium  hydroxide  towards  the  end  of  the  analysis,  the 
lead  is  quantitatively  separated  as  a  solid  amalgam  in  fifteen  to  twenty 
minutes.  In  the  same  way,  lead  can  be  estimated  in  the  presence  of 
potassium  arsenate  if  mercurous  nitrate  is  used  instead  of  mercuric 
chloride.  C.  S. 

Improved  Process  for  the  lodometric  Estimation  of 
Copper.  E.  V.  Videgrex  {Zeitsch.  anal.  Chem.,  1909,  48,  539 — 545). 
— The  deposit  of  metallic  copper  formed  by  treating  the  copper  solution 
obtained  in  the  usual  way  with  aluminium  is  not  redissolved  in  nitric 
acid,  but  dissolved  in  hydrochloric  acid  with  addition  of  potassium 
chlorate.  After  adding  dilute  sulphuric  acid,  the  solution  is  evaporated 
to  expel  the  chlorine  and  most*  of  the  hydrochloric  acid,  and  the 
residual  liquid  is  then  at  once  ready  for  the  usual  titration  with 
potassium  iodide  and  sodium  thiosulphate.  If,  however,  antimony  or 
arsenic  should  be  present,  it  is  necessary  to  neutralise  the  mineral 
acids  by  addition  of  a  sufliciency  of  sodium  acetate. 

Supposing  about  0*5  gram  of  copper  to  be  present,  the  liquid  before 
titration  should  be  diluted  to  about  20  c.c,  and  8  c.c  of  50%  potassium 
iodide  solution  should  be  added.  If  the  thiosulphate  contains  39*3 
grams  of  the  salt  per  litre,  1  c.c.  =  0"01  gram  of  metallic  copper.  The 
solution  should  be  standardised  occasionally,  starting  from  pure 
metallic  copper.  L.  de  K. 

Cuprous  Acetylide  in  Analysis.  Johaxnes  Scheiber  {Zeitsch. 
anal.  Chem.,  1908,  48,  529 — 538). — Copper  is  precipitated  quantita- 
tively by  acetylene  in  presence  of  hydroxylamine  in  ammoniacal 
solution.  If  the  precipitate  is  collected  on  a  Gooch  filter  and  washed 
first  with  water  and  then  with  alcohol  and  ether,  it  may  be  converted 
into  cuprous  carbide  by  heating  for  about  two  hours  at  100°  in  a 
current  of  absolutely  dry  carbon  dioxide. 

As  the  precipitate  is  credited  with  explosive  properties,  it  may  be 
"Converted  into  sulphide  by  digesting  with  weak  ammonium  sulphide 
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(free  from  polysulphide)  or  with  a  boiling  solution  of  sodium  sulphide. 
The  sulphide  is  then  heated  with  a  little  sulphur  in  a  current  of 
hydrogen,  and  finally  weighed  as  cuprous  sulphide.  The  precipitate 
may  also  be  heated  with  dilute  sulphuric  acid  on  the  watei'-bath,  and 
oxidised  by  means  of  permanganate.  After  adding  excess  of 
sulphurous  acid,  the  solution  is  filtered  and  neutralised  with  ammonia; 
it  is  then  slightly  acidified  with  hydrochloric  acid,  and  the  copper 
precipitated  by  means  of  ammonium  thiocyauate.  The  cuprous 
thiocyanate  is  dried  at  120 — 130°  and  weighed  as  such.        L.  de  K. 

Use  of  s-Diphenylcarbazide  in  Volumetric  Analysis. 
Estimation  of  Mercury  in  Mercurous  Salts.  Bernakdo  Oddo 
{Gazzetia,  1909,  39,  i,  666—671.  Compare  Abstr.,  1903,  ii,  758).— 
With  mercurous  salts,  s-diphenylcarbazide  yields  an  intensely  blue 
diphenylcarbazone,  which  is  stable  towards  nitric  acid.  This  coloration 
may  be  used  as  an  indication  in  the  volumetric  estimation  of  mercurous 
salts.  To  a  solution  of  mercurous  nitrate,  rendered  almost  neutral  by 
means  of  sodium  carbonate,  iV/lO'Sodium  chloride  solution  is  added 
from  a  burette  until  a  drop  of  the  supernatant  liquid  gives  no 
coloration  with  s-diphenylcarbazide  paper. 

This  method  is  also  applicable  to  the  estimation  of  mercurous 
mercury  in  presence  of  mercuric  salts.  In  this  case  a  known  volume 
in  excess  of  standard  sodium  chloride  is  added,  and  the  precipitated 
mercurous  chloride  removed  by  filtration.  The  mercuric  mercury  is 
then  precipitated  as  sulphide  and  the  liquid  filtered,  and,  after 
expulsion  of  the  hydrogen  sulphide  by  evaporation,  titrated  with 
a  mercurous  niti-ate  solution  of  known  titre  to  determine  the  excess  of 
sodium  chloride  employed.  T.  H.  P. 

Electrolytic  Estimation  of  Nickel  in  Nickel  Ores, 
Steel,  Etc.  C.  S.  Tatlock  (Zeitsch.  anal.  Chem.,  1909,  48,  433—437). 
— This  process  has  the  advantage  that  not  a  single  filtration  is 
required.  0'5  Gram  of  the  ore  is  dissolved  in  nitro-hydrochloric  acid, 
and  the  whole  is  evaporated  to  dryness.  The  mass  is  then  dissolved 
in  hydrochloric  acid  and  diluted  with  hot  water  to  about  200  c.c. 
,  When  cold,  bromine  water  is  added  and  then  a  slight  excess  of  am- 
monia ;  the  precipitate  is  redissolved  in  hydrochloric  acid,  and  the  iron 
and  manganese  again  precipitated  with  bromine  water  and  ammonia. 

When  the  precipitate  has  fully  settled  and  does  not  adhere  to  the 
sides  of  the  beaker,  the  liquid  is  ready  for  electrolysis.  A  current  of 
2 — 4  amperes  is  used,  and  the  operation  is  continued  until  the 
platinum  electrode  no  longer  increases  in  weight.  If  the  amount  of 
nickel  is  very  large,  it  may  be  advisable  to  dissolve  the  metal  of  the 
electrode  and  to  continue  the  electrolysis  until  the  separation  is 
complete. 

The  deposit  should  afterwards  be  examined  for  cobalt.  This  is  best 
separated  by  means  of  ammonium  phosphate  from  ammoniacal  solution 
(Clark's  process),  and  finally  weighed  as  pyrophosphate.       L.  de  K. 

Separation  of  Nickel  from  Iron  by  means  of  Ammonia. 
V.  Hasskeidter  {Zeitsch.  anyew.  Chem.,  1909,  22,  1492). — The  author 
states  that  nickel  may  be  freed  completely  from  ferric  iron  by  a  single 
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precipitation  with  ammonia.  In  seven  experiments  there  were  used,, 
respectively,  1  gram  of  iron  and  0*25  gram  of  nickel,  1  gram  of  iron 
and  0-5  gram  of  nickel,  1  gram  of  iron  and  075  gram  of  nickel,  1  gram 
of  iron  and  1  gram  of  nickel,  025  gram  of  iron  and  1  gram  of  nickel, 
0*5  gram  of  iron  and  1  gram  of  nickel,  and  075  gram  of  iron  and 
1  pram  of  nickel. 

In  each  case  the  Rolution,  measuring  50  c.c,  was  mixed  with  200  c.c. 
of  ammonia,  1)  0*92,  and  the  nickel  was  then  determined  electro- 
lytically  in  an  aliquot  part  of  the  filtrate. 

The  results  showed  that  practically  no  nickel  had  co-precipitated 
with  the  iron.  L.  de  K. 

Indirect  Volumetric  Method  for  the  Estimation  of 
Chromium,  Copper,  Nickel.  Cobalt,  Zinc,  and  Lead.  A. 
Bacovescu  and  E.  Vlahuta  {JJer.,  1909,  42,  2638— 2642).— When 
solutions  of  chromium,  copper,  nickel,  cobalt,  zinc,  or  lead  salts  are 
treated  with  an  excess  of  freshly  precipitated  manganous  carbonate, 
MnCOg.HgO,  or  manganous  hydroxide,  the  carl)onaie  or  hydn)xide  of 
the  given  metal  is  precipitated,  and  an  equivalent  quantity  of  man- 
gauou.s  salt  goes  into  solution.  The  precipitate  can  be  removed  and 
washed,  and  the  manganous  salt  determined  in  the  filtrate  and 
washings  by  titration  with  potassium  permanganate,  using  Volhard's 
method  (Abstr.,  1880,  141).  It  is  essential  that  the  metallic  salts 
used  should  be  soluble  and  also  normal,  and  not  acid  or  basic  salts. 
The  small  amount  of  oxidation  of  the  manganous  hydroxide  does  not 
interfere  with  the  x'eaction. 

The  following  practical  method  is  recommended.  One  or  two  drops 
of  nitric  acid  are  added  to  a  mixture  of  equal  volumes  of  iV-solution.s 
of  manganous  sulphate  and  potassium  hydroxide  (or  carbonate). 
After  the  precipitate  has  settled,  the  clear  liquid  is  run  off,  the 
precipitate  removed  to  a  tilter,  tlioroughly  washed  until  free  from 
sulphate,  and  then  introduced  into  an  Erlenmeyer  flask  by  means  of 
the  wash-bottle.  The  solution  of  the  salt  (chromium,  copper,  etc.)  is 
added,  care  being  taken  that  an  excess  of  the  manganous  hydroxide  or 
carbonate  is  present,  and  the  mixture  boiled  for  a  few  minutes.  The 
precipitate  is  removed  and  washed,  and  the  manganese  estimated 
in  the  combined  filtrate  and  washings. 

When  manganous  carbonate  is  used,  the  method  lends  itself  to  the 
estimation  of  copper,  chromium,  and  leid  only.  J.  J.  S. 

Quantitative  Volatilisation  of  Vanadic  Acid  from  its  Com- 
pounds by  Heating  in  a  Current  of  Carbon  Tetrachloride 
Vapour.  Paul  Jannasch  and  Henry  F.  Harwood  (/.  pr.  Chem., 
1909,  [ii],  80,  127 — 134). — An  apparatus  is  used  similar  to  that  des- 
cribed for  phosphoric  acid  (this  vol.,  ii,  759),  the  receiver  containing 
dilute  nitric  acid  and  the  tubulated  safety-trap  water.  Ammonium 
metavanadate  is  decomposed  at  a  moderate  red  heat  in  a  current 
of  carbon  tetrachloride  vapour,  the  distillate  in  the  receiver  is 
evaporated  to  dryness,  the  residue  is  dissolved  in  dilute  sulphuric  acid, 
and  the  vanadium,  obtained  in  the  form  of  divanadyl  sulphate  by  pass- 
ing sulphur  dioxide,  is  titrated  with  potassium  permanganate  after  the 


768  ABSTRACTS   OF   CHEMICAL   PAPERS. 

removal  of  the  excess  of  sulphur  dioxide  in  a  current  of  carbon  dioxide. 
The  vanadium  in  sodium  ortho-vanadate  can  be  estimated  in  the 
same  way,  the  salt  being  dehydrated  previously  at  150 — 200°  in 
a  current  of  carbon  dioxide. 

The  analysis  of  vanadinite  and  endlichite  is  carried  out  in  a  similar 
manner  ;  the  lead  remaining  as  lead  chloride  in  the  boat  and  com- 
bustion tube  is  estima.ted  as  sulphate,  the  distillate  in  the  receiver  is 
evaporated,  and  the  solution  of  the  residue  in  dilute  sulphuric  acid  is 
freed  from  arsenic  by  hydrogen  sulphide  and  treated  as  above  for  the 
estimation  of  the  vanadium.  The  chlorine  in  the  minerals  is  estimated 
separately. 

PbO.        PbClj.       V2O5.      AsjOg.    Gaiigue.    Total  %. 

Vanadinite   66-58         10-23         17-34        5-67         0-54         100-36 

Endlichite    69-31         10-57         20-23        0-56  —  100-63 

The  method  is  also  very  convenient  for  the  complete  analysis  of 
<;arnotite,  only  the  moisture  and  carbon  dioxide  requiring  separate 
estimation. 

The  vanadium  in  sodium  vanadate  is  removed  completely,  whilst  the 
phosphorus  in  sodium  phosphate  is  unaffected,  when  the  salts  are 
heated  separately  in  a  current  of  carbon  tetrachloride  vapour.  When 
a  mixture  of  the  two  salts  is  treated  in  a  similar  manner,  the  vanadium 
is  not  quantitatively  removed.  When,  however,  the  mixed  salts  and 
four  times  the  amount  of  sodium  chloride  are  heated  in  the  current  of 
vapour  at  the  highest  temperature  the  combustion  tube  can  withstand, 
both  vanadium  and  phosphorus  are  completely  removed.  C.  S. 

Bstimation  of  Chlorine  in  Presence  of  Palladium,  and 
Estimation  of  Palladium  by  Reduction  with  Alcohol  in 
Alkahne  Solution.  Alexander  Gutbier  and  Ferdinand  Falco 
{Zeitsch.  anal.  CJvem.,  1909,  48,  555 — 559). — A  moditication  of 
Frenkel's  method  (Abstr.,  1893,  ii,  195).  The  palladochloride  is  dis- 
solved in  water,  and  pure  aqueous  sodium  hydroxide  is  added  until  the 
precipitate  formed  has  redissolved.  Excess  of  alcohol  is  added,  and, 
after  covering  the  beaker  with  a  watch-glass,  it  is  placed  in  a  boiling 
water-bath  until  the  alcohol  has  evaporated.  The  addition  of  alcohol 
-and  its  removal  by  evaporation  are  then  repeated  at  least  once,  and  after 
boiling  the  solution  on  an  asbestos  plate  for  some  time,  the  slightly 
cooled  liquid  is  poured  through  a  filter  and  the  precipitated  palladium 
is  washed  with  boiling  water  by  decantation  until  every  trace  of  alkali 
is  removed,  and  then  it  is  collected  on  the  filter,  dried,  and  ignited, 
first  in  the  air,  then  in  hydrogen,  and  finally  in  a  current  of  oxygen- 
free  carbon  dioxide. 

'ii-The  filtrate  and  washings  are  evaporated  to  a  small  bulk,  and,  after 
acidifying  with  nitric  acid,  the  chlorine  is  estimated  gravimetrically  in 
the  usual  manner  as  silver  chloride.  L.  de  Iv. 

Detection  of  Ethyl  Alcohol  in  Chloroform.  Arnaldo  Rusconi 
{Arch.  Farmacol.  sper.  iSci.  affini,  1909,  8). — The  piesence  of  as 
small  a  proportion  of  alcohol  as  0'1%  in  chloroform  may  be  detected  as 
follows.  To  10 — 15  c.c.  of  the  chloroform  in  a  thick- walled  test-tube 
are  added  1  c.c.  of  10%  potassium  dichromate  solution  and    1   c.c.    of 
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2i\'sulphuric  acid.  The  tube  is  closed  by  a  perforated  cork,  through 
which  passes  a  tube  leading  into  3  to  5  c.c.  of  water  contained  in  a  test- 
tube.  About  one-third  of  the  chloroform  is  then  distilled  ofE  by  means 
of  a  water-bath,  and  to  the  distillate  are  added  2  to  3  drops  of  about 
1%  sodium  nitroprnsside  solution  and  1  to  2  drops  of  dimethylamine 
solution.  A  blue  coloration  is  obtained  if  the  original  chloroform  con- 
tains 0"1%  or  more  of  alcohol.  If  the  chloroform  is  to  be  tested  for 
acetaldehyde,  it  is  distilled  directly  and  tested  without  oxidising. 

T.  H.  P. 

lodometric  Estimation  of  the  Oxygen  in  Quinols  and  in 
Chromic  Acid.  Angelo  Casolari  {Gazzetta,  11)09,  39,  i,  589—594). 
— It  has  been  shown  by  Valeur  (Abstr.,  1900,  ii,  57)  that  quinones 
derived  from  benzene  may  be  estimated  by  treating  them  with 
potassium  iodide  in  presence  of  hydrochloric  acid  and  alcohol,  the 
iodine  liberated  being  then  measured  by  titration  with  standard  sodium 
thiosulphato  solution.  In  presence  of  an  alkali  instead  of  an  acid,  this 
reaction  may  be  constrained  to  proceed  in  the  opposite  sense,  thus  : 
C,,H4(OH)2-f-l2  +  2KHCOs  =  C,H^02-l-2KI-f-2H20-l-2CO,,  and  may 
thus  serve  for  the  estimation  of  quinols.  The  estimation  is  carried 
out  as  follows.  To  a  known  volume  of  a  O'KV-solution  of  the  quinol,. 
diluted  with  5  to  6  times  its  volume  of  water,  are  added  a  few  c.c.  of 
O'KV-potassium  hydrogen  carbonate  solution  ;  O'liV^-iodine  solution  is 
then  run  from  a  burette  into  the  liquid  until  the  latter  gives  ar 
persistent  coloration  with  starch  p.iste.  Further,  the  amount  of 
iodine  in  a  solution  may  be  estimated  by  adding  a  known  volume  in 
excess  of  standard  quiuol  solution,  and  determining  the  excess  of  the 
latter  by  titration  either  with  O'liN'^iodine  solution  or  with  the  iodine 
solution  under  examination. 

Chromic  acid  in  solution  may  be  estimated  by  acidifying  with  hydro- 
chloric or  sulphuric  acid  and  treating  with  a  known  volume  in  excess  of 
O-lxV-quinol,  the  excess  of  the  latter  being  measured  by  adding 
potassium  hydrogen  carbonate  and  titrating  with  0'1^-iodine  solution. 

T.  H.  P. 

Reaction  of  Pyrogallol.  Ottorixo  Cakletti  (Boll.  Chim.  Farm., 
1909,  48,  441— 442).— When  treated  with  sulphuric  acid  and 
alcoholic  tartaric  acid  in  the  manner  described  previously  (compare 
this  vol.,  ii,  528),  pyrogallol  yields  a  liquid  which  exhibits  violet  striae 
and  ultimately  assumes  a  uniform,  intense  violet  colour  ;  this  colour 
disappears  on  dilution  of  the  solution  with  water.  If  lactic  acid 
is  used  in  place  of  the  tartaric  acid,  the  coloration  obtained  is  orange- 
red,  and  does  not  disappear  when  the  liquid  is  diluted. 

Tartaric  acid  solutions  are  readily  attacked  by  moulds,  with 
formation  of  aldehydic  compounds.  Such  altered  solutions  give 
colorations  with  various  reagents  Avithout  the  heating  necessary  to 
obtain  Mdhler's  reaction  and  its  modifications.  Thus  such  a  solution 
gives  with  guaiacol  a  bluish-violet,  and  with  phenol  a  distinct  rose- 
red,  coloration.  T.  H.  P. 

Estimation  of  Acetone  in  Urine  by  means  of  Extraction. 
WiLHELM  Vaubel  (Zeitsck.  dffimtl.  Ghem.,   1909,  15,  241— 243).— An 
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attempt  to  extract  acetone  from  its  solutions  by  means  of  chloroform 
previous  to  titration  with  iodine.  Although  dilute  aqueous  solutions 
to  which  sodium  chloride  has  been  added  yield  about  90%  of  the 
acetone  present  to  the  chloroform,  the  process  fails  with  urines  owing 
to  the  presence  of  urea,  ammonia,  and  phosphates ;  sugar  and  albumin 
also  interfere.  L.  de  K. 

Detection  of  Sugar  in  Urine.  Gosta  Bohmansson  {Biochem. 
Zeitsch.,  1909,  19,  281 — 290). — By  shaking  urine  with  animal  charcoal 
and  hydrochloric  acid,  or  alcohol,  no  sugar  is  absorbed,  but  other  sub- 
stances are,  which  give  a  false  Almen's  reaction,  and  among  these  is 
urochrome.  Pfliiger's  conclusion  that  the  copper  test  for  sugar  in 
urine  is  the  only  trustworthy  one  is  therefore  disputed. 

W.  D.  H. 

Esterification  of  Certain  Fatty  Acids  on  Evaporation  of 
their  Alcoholic  Solutions.  William  H.  Emerson  and  H.  N. 
Dumas  {J.  Amer.  Chem.  Soc,  1909,  31,  949 — 951). — Experiments 
showing  that  a  considerable  esterification  takes  place  on  prolonged 
boiling  of  stearic  and  palmitic  acids  with  alcohol.  A  slight  esterifica- 
tion takes  place  even  on  merely  evaporating  the  alcoholic  solution  of 
these  acids.  When  titrating  the  free  acids  in  alcoholic  solution, 
tetrachlorophenolphthalein  iS'  recommended  as  being  superior  to 
phenolphthalein.  L.  de  K. 


Simple  Fat  Extraction  Apparatus.  L.  T.  Bowser  {J.  Armr. 
■Chem.  Soc,  1909.  31,  947— 94i,»).— A  combination  of  Dubois'  flask 
(Abstr.,  1908,  ii,  641)  and  Hopkins'  condensing  arrangement  {J.  Amer. 
Chem.  Soc,  1898,  20,  965). 

The  mercury  cup  differs  somewhat  from  that  used  by  Dubois  in  the 
internal  shape  of  the  maple  ring,  and  in  that  a  flat  cork  is  used 
instead  of  a  rubber  stopper.  The  flask  containing  the  fat  is  well 
wiped  and  dried,  and  cooled  for  at  least  30  minutes  before  weighing. 
The  fat  is  then  removed  by  repeated  washing  with  ether,  and,  after  dry- 
ing and  cooling,  the  flask  is  re-weighed.  L.  de  K. 

Estimation  of  Camphor  in  Officinal  Spirit  of  Camphor. 
Ernst  Deussen  {Arch.  Pharm.,  1909,  247,  307— 313).— The  authorised 
tests  of  the  %  of  camphor  in  spirit  of  camphor  are  not  altogether 
satisfactory,  and  do  not  determine  whether  natural  or  synthetic 
•camphor  has  been  used.  The  author  recommends  the  adoption  of  a 
polarimetric  examination,  and  also  the  following  method  of  estimation. 
Five  grams  of  spirit  of  camphor,  20  grams  of  a  cold  saturated  solution 
•of  ammonium  sulphate,  and  30  grams  of  ice  in  small  pieces  are  shaken 
together  until  the  ice  is  nearly  melted.  The  precipitated  camphor  is 
collected,  thoroughly  washed  with  water  at  0°,  dried,  and  weighed  ;  it 
is  then  oxidised  by  nitric  acid,  when  cZ-camphoric  acid,  m.  p.  187°,  or 
«-camphoric  acid,  m.  p.  204 — 205°,  is  obtained,  according  as  the 
•camphor  is  the  natural  or  the  synthetic  product.  C.  S. 
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Coniine,  Conhydrine,  i/'-Conhydrine,  y-Conioeine,  and  a  Ne^w^ 
Isomeride  of  Coniine.  Walter  J.  Dilling  {Pharm.  J.,  1909,  [iv],  29, 
34 — 36,  70 — 72, 102 — 104). — A  detailed  account  and  critical  examina- 
tion of  the  chemical  reactions  of  these  alkaloids. 

A  new  characteristic  reaction  for  coniine  is  given.  To  the  solution 
of  the  alkaloid  or  its  salts  is  added  a  little  sodium  carbonate  and  a  few 
drops  of  alcohol  and  carbon  disulphide.  The  liquid  is  boiled,  and,  after 
adding  excess  of  water  and  some  drops  of  uranium  nitrate  solution,  it 
is  shaken  with  toluene.  If  coniine  is  present,  the  toluene  turns  red. 
The  other  related  alkaloids  do  not  give  the  reaction.  The  reaction 
may  be  confirmed  by  means  of  Nessler's  reagent,  which,  in  very  dilute 
solutions,  only  precipitates  the  coniine. 

The  conhydrine  and  «/^-conhydrine  are  characterised  by  the  crystalline 
appearances  of  the  ethereal  residues  and  of  their  sublimates. 

L.  deE. 

New  Reaction  to  Distinguish  between  a-  and  ^-Eucaines. 
Distinction  from  Cocaine  and  its  Substitutes.  Umbbrto 
Sai'oretti  {Boll.  Chim.  Faitn.,  1909,  48,  479— 482).— With  a  solution 
of  iodine  in  pota8sium  iodide  solution,  both  a-  and  y3-eucaines  give 
precipitates,  the  first  a  chestnut-yellow  and  the  second  a  rust-coloured 
precipitate  (compare  Candussio,  this  vol.,  ii,  450)  ;  such  slight  differ- 
ence between  the  colours  of  the  two  precipitates  does  not  admit  of  a 
definite  distinction  between  the  two  compounds  being  made  in  this 
way. 

For  this  purpose,  however,  saturated  aqueous  bromine  solution  may 
be  used.  With  a  1%  i«olution  of  /3-eucaine,  this  reagent  gives  an 
abundant  yellow  precipitate,  which  partly  dissolves  on  heating,  and,  on 
boiling  the  solution,  is  replaced  by  a  white  precipitate  containing  the 
bromine.  With  a-eucaine,  on  the  other  hand,  the  yellow  precipitate 
formed  by  bromine  water  dissolves  completely  on  boiling  the  solution, 
and  similar  behaviour  is  shown  by  cocaine,  novocaine,  stovaine, 
alypine,  and  nirvanine ;  in  the  case  of  the  last,  the  liijuid,  on 
boiling,  turns  almost  red  and  emits  a  pleasant  fruity  odour. 

The  reactions  of  these  various  anaesthetics  with  mercurous  chloride, 
potassium  iodide,  solution  of  iodine  in  potassium  iodide,  mercuric 
chloride,  sodium  hydroxide,  and  potassium  permanganate  are  described 
and  tabulated.  T.  H.  P. 

A  Reaction  of  the  Methylenic  Ether  Group  in  the  Aromatic 
Series.  A.  Labat  {Bull.  Soc.  chim.,  1909,  [iv],  5,  745— 746).— The 
reactions  of  guaiacol,  catechol,  and  morphine  with  hydrastine,  hydrastin- 
ine,  and  narcotine  (this  vol.,  ii,  710)  are  not  given  by  berberine 
and  narceine ;  but  the  gallic  acid  reaction  is  given  by  the  latter  two 
alkaloids,  and  also  by  heliotropine,  piperiiie,  apiole,  safrole,  and 
wosafrole.  In  the  case  of  the  last  four  substances,  however,  very  dilute 
solutions  must  be  used  to  avoid  masking  the  green  by  the  intense  red 
colour  they  produce  with  sulphuric  acid  alone.  The  author  points  out 
that  the  one  common  group  in  these  substances  is  the  ortho-methylenic 
ether  group,  and  suggests  that  the  reaction  may  be  characteristic  of 
this  function.  E.  H. 
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New  Adulteration  of  Pyramidone.  Umberto  Saporetti  [Boll. 
Chim.  Farm.,  1909,  48,  367 — 370). — A  sample  of  commercial 
pyramidone  examined  by  the  author  was  found  to  contain  50'8% 
of  acetanilide.  The  latter  may  be  approximately  estimated  by  treat- 
ing the  sample  with  a  known  weight  of  benzene,  drying  the  insoluble 
residue  at  50°,  and  weighing  ;  an  allowance  should  be  made  for  the 
amount  of  acetanilide  dissolved  by  the  benzene  employed.     T.  H.  P. 

Estimation  of  Urinary  Indican.  T.  Imabuchi  (Zeitsch.  physiol. 
Chem.,  1909,  60,  502 — 519). — The  copper  sulphate  method  as  re- 
commended by  Salkowski  and  others  for  the  estimation  of  urinary 
indican  is  found  to  be  more  accurate  than  Obermayer's  ferric  chloride 
method.  It  gives  higher  results  than  Obermayer's  reagent,  but  the 
overplus  is  not  always  constant.  W.  D.  H. 

Modification  of  Grimbert's  Process  for  the  Detection  of 
Urobilin  in  Urines.  Blanc  and  Rameau  {Ann.  Chim.  anal.,  1909, 
14,  217 — 219). — The  authors  recommend  Grimbert's  process  (Abstr., 
1904,  ii,  460),  but  find  that  the  quantity  used  for  the  test  (30  c.c.) 
should  vary  according  to  the  amount  of  urine  passed  during  twenty- 
four  hours,  the  normal  amount  being  taken  as  1500  c.c. 

The  quantity  taken  for  the  test  in  c.c.  should  be  30  x  vol.  passed 
in  twenty-four  hours  /1500  ;  20  c.c.  of  Denig^s'  I'eagent  are  added,  and, 
after  ten  minutes,  the  liquid  is  filtered  and  treated  according  to 
Grimbert's  directions.  L.  de  K. 

Preservation  of  Urine  [for  Analysis]  by  Thymol  and 
Refrigeration.  F.  W.  Gill  and  Harry  S.  Grindley  {J.  Amer.  Chem. 
Soc,  1909,  31,  695 — 710). — Winchester  quart  bottles  are  rinsed  with 
a  10%  alcoholic  solution  of  thymol,  drained,  and  dried,  with  the  result 
that  a  thin  layer  of  thymol  covers  the  entire  inner  surface  of  the 
bottle.  From  0'2  to  0*3  gram  of  powdered  thymol  is  also  placed  in  the 
bottle,  into  which  the  human  urine  is  discharged  directly.  The 
bottles  are  kept  in  refrigerators  at  5°  to  18°.  The  chlorine,  phosphorus, 
total  sulphur,  inorganic  sulphur,  total  nitrogen,  and  urea  nitrogen  in 
normal  urines,  thus  preserved  for  thirty-two  days,  can  be  estimated  as 
accurately  and  as  satisfactorily  as  in  fresh  urine,  and  the  same  is  true 
for  the  uric  acid  content  after  sixteen  days'  preservation.  The 
quantitative  change  in  the  creatinine  content  is  insignificant,  but  the 
results  of  the  experiments  are  not  conclusive  as  to  the  influence  of  the 
preservation  on  the  organic  sulphur,  the  total  acidity,  and  the 
ammonia-nitrogen  determinations.  C.  S. 

Animal  Faeces.  II.  Estimation  of  Patty  Matter  in  Animal 
Faeces  by  Ether  and  Carbon  Tetrachloride.  A.  D.  Emmett 
{J.  Amer.  Clmn.  Soc,  1909,  31,  693—695.  Compare  this  vol.,  ii, 
528). — The  promiscuous  use  of  ether  or  carbon  tetrachloride  for  the 
extraction  of  the  fatty  matter  in  animal  fseces  is  not  permissible,  for 
experiments  on  swine-dung  show  that  carbon  tetrachloride  extracts  in 
twelve  hours  17"9  to  33 '8%  more  of  the  fatty  matter  than  does 
d^y  ether  in  twenty-four  hours.  C.  S,;/ 
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Variation  of  the  Magnetic  Double  Refraction  of  Aromatic 
Compounds  with  Temperature.  Supercooled  Substances  and 
Substances  in  the  Vitreous  Condition.  A.  Cotton  and  Henri 
MouTON  {Compt.  rend.,  1909,  149,  340—342.  Compare  Abstr.,  1907, 
ii,  727  ;  1908,  ii,  2,  745). — The  magnetic  double  refraction  of 
nitrobenzene  falls  with  rise  of  temperature  from  128"6'  at  6*4°  to 
90"9'  at  53'9°.  The  rate  of  fall  is  nearly  constant,  but  diminishes 
slightly  as  the  temperature  rises.  In  the  case  of  salol  the  variation  of 
the  double  refraction  with  the  temperature  between  -  17°  and  +50'' 
can  be  represented  by  ft  =  (So  (1 — 0*002t),  in  which  /3o  is  the  value  of 
the  double  refraction  at  0°.  The  behaviour  of  the  salol,  which  is  in 
the  supercooled  condition  below  41  "5",  is  therefore  quite  normal. 
Experiments  with  betol  in  the  vitreous  condition  show  also  that  this 
has  a  very  considerable  magnetic  double  refractive  power.  H.  M.  D. 

Anomalous  Dispersion  by  Metallic  Vapours.     P.  V.  Bevam 

{Phil.  Mag.,  1909,  [vi],  18,  407— 411).— There  being  no  special  pro- 
perty of  sodium  which  would  lead  one  to  suppose  that  its  vapour  alone 
should  give  anomalous  dispersion,  the  author  h'ls  made  experiments 
with  lithium  and  potassium.  The  apparatus  was  similar  to  that  used 
by  Wood  for  sodium,  and  each  of  the  above  metals  exhibited  the 
phenomenon  in  question. 

In  the  case  of  lithium,  a  considerably  higher  temperature  is  required 
than  for  sodium.  The  anomalous  dispersion  takes  place  in  the  region 
of  the  red  lithium  line,  X  6705,  and  there  is  no  trace  of  anomalous 
dispersion  in  the  region  of  the  other  lithium  lines  in  the  visible 
spectrum.  It  cannot  yet  be  decided  whether  anomalous  dispersion 
takes  place  near  the  other  lines  of  the  primary  series  for  lithium,  as  is 
the  case  with  sodium  and  pota^sium,  since  these  lines  are  in  the  ultra- 
violet. 

The  temperature  required  for  potassium  is  not  as  high  as  in  the  case 
of  sodium.  The  chief  region  of  anomalous  dispersion  is  about  the  first 
pair  of  the  primary  series  (X  7699,  7665) ;  it  also  appears  at  the 
pair  of  lines  X.  4047,  4044,  which  are  the  second  pair  of  the  primary 
series. 

In  all  experiments  the  gas  present  in  the  tube  was  hydrogen,  and 
the  effect  showed  very  clearly  both  at  a  low  pressure  and  at  a  pre.ssure 
somewhat  greater  than  one  atmosphere. 

In  the  case  of  potassium  the  dispersion  spectrum  is  unsymmetrical 
about  the  mean  position  of  the  two  red  lines,  one  of  the  lines  being 
more  intense  than  the  other  in  the  emission  spectrum.  The  same 
phenomenon  occurs  in  the  case  of  sodium,  and  the  same  seems  to  be 
true  of  the  dispersion  due  to  lithium,  indicating  that  the  lithium  Hue 
is  a  double  line  with  one  component  stronger  than  the  other. 

T.  S.  P. 

VOL.  xcvi.  ii.  52 
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Constitution  of  the  Spectral  Lines  of  the  Elements.  I. 
L.  Janicki  {Ann.  Physik,  1909,  [iv],  29,  833— 868).— The  spectra 
were  produced  by  means  of  an  electric  arc  formed  between  a  Wehnelt 
.  cathode  and  an  anode  of  the  metal  under  examination,  and  an  echelon 
spectroscope  of  high  resolving  power  was  used  in  the  determination  of 
the  structure  of  the  lines.  The  elements  examined  were  aluminium, 
magnesium,  silver,  zinc,  tin,  cadmium,  cobalt,  copper,  lead,  manganese, 
calcium,  chromium,  thallium,  and  mercury.  The  detailed  measure- 
ments are  compared  with  previous  observations  relating  to  the  structure 
of  the  spectral  lines.  H.  M.  D. 

Influence  of  the  Medium  on  the  Lines  of  Spark  Spectra. 
Heinrich  Finger  (Zeitsch.  wiss.  Photograph.  Photophysih.  Photocliem., 
1909,  7,  329—356;  Ber.  Deut.  physikal.  Ges.,  1909,  11,  369—376).— 
The  spectra  of  the  spark  discharge  under  water  between  poles  of 
various  metals  have  been  photographed  and  compared  with  the  spectra 
obtained  when  the  spark  discharge  took  place  in  air.  The  following 
metals  were  used :  silver,  aluminium,  calcium,  cadmium,  cobalt,  chrom- 
ium, copper,  iron,  mercury  in  the  form  of  copper  amalgam,  magnesium, 
nickel,  lead,  platinum,  tin,  tantalum,  thallium,  and  zinc. 

The  measurements  were  confined,  in  most  ca^es,  to  that  part  of  the 
spectrum  lying  between  the  wave-lengths  2000  and  4700.  For  each 
element,  details  are  given  of  the  effect  of  the  water  on  the  lines 
of  the  air  spectrum,  as  to  whether  they  are  weakened,  enhanced, 
reversed,  suppressed,  etc.  In  one  case  only,  that  of  tantalum,  does 
water  have  practically  no  effect.  T.  S.  P. 

Method  of  Producing  an  Intense  Cadmium  Spectrum, 
with  a  Proposal  for  the  use  of  Mercury  and  Cadmium  as 
Standards  in  Refractometry.  T.  Martin  Lowry  {Phil.  Mag., 
1909,  [vi],  18,  320— 327).— The  essential  properties  for  a  standard 
source  of  light  are:  (1)  that  it  should  be  of  sufficient  intensity  to  be 
used  for  all  the  various  types  of  optical  measurements,  so  that,  for 
instance,  refractive  indices  and  optical  and  magnetic  rotatory  powers 
may  be  determined  for  the  same  wave-lengths ;  (2)  that  it  should  be 
strictly  monochromatic  and  as  far  as  possible  free  from  satellites;  and  (3) 
that  it  should  be  produced  with  sufficient  readiness  to  render  it 
generally  available.  These  requirements  are  only  partly  fulfilled  by 
sodium  light,  which  possesses  the  drawbacks  inseparable  from  the 
use  of  a  doublet,  and  fail  completely  in  the  case  of  the  hydrogen 
spectrum. 

It  is  suggested  that  mercury  and  cadmium  should  replace  sodium 
and  hydrogen.  The  enclosed  mercury  arc  gives  a  very  strong  source 
of  light,  and  of  the  six  chief  mercury  lines,  the  green  (5460'97)  and 
violet  (4368i)8)  have  already  proved  to  be  of  the  utmost  use  in  polari- 
metry.  The  green  line  can  be  read  with  a  considerably  smaller  half- 
shadow  angle,  and  gives  readings  about  15%  larger  than  the  sodium 
doublet ;  the  violet  line  can  be  read  with  a  half-shadow  angle  of  only 
6°,  the  readings  only  differing  from  one  another  by  a  hundredth  of 
a  degree. 

For  obtaining  the  cadmium  spectrum,  the  author  uses  an  arc   burn- 
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ing  between  two  rods  rotating  in  opposite  directions  ;  the  rods  consist 
of  an  alloy  of  silver  and  cadmium.  It  is  suggested  that  the  three 
cadmium  lines,  6438  (red),  5086  (green),  4800  (blue),  should  be  used. 
The  green  line  is  even  brighter  than  that  of  mercury,  and  can  be  read 
with  a  half-shadow  angle  of  3°  or  less. 

Finally,  it  is  suggested  that  the  mercurynine  Hg  5461  should  be 
used  as  chief  standard  in  optical  work  of  all  kinds,  and  that  dispersion 
should  be  measured  from  this  line  to  Hg  4359.  T.  S.  P. 

Band  Spectrum  of  Barium  and  the  Structure  of  the  Bands 
in  the  Compound  Spectra  of  Barium  Halogen  Compounds. 
LuDWiG  BuRscu  {Zeilsch.  loiss.  Photograph.  Photophysik.  PIu>tocfiem., 
1909,  7,  297 — 326). — Detailed  measurements  of  the  lines  in  the  band 
spectrum  of  barium  between  X  =  5000  and  X  =  7200  are  recorded  and 
the  data  compared  with  those  of  previous  observers.  The  source  of 
light  in  the  author's  experiments  was  a  coal-gas  oxygen  flame,  into 
which  barium  nitrite  was  introduced.  An  arrangement  is  described 
by  means  of  which  a  highly  luminous  flame  can  be  obtained  by 
allowing  the  dry  finely  powdered  salt  to  fall  into  the  flame  through  a 
narrow  funnel  tube  provided  with  an  electrical  tapper.  The  bands 
which  are  observed  in  these  circumstances  are  attributed  to 
molecules  of  the  metal.  B^nds  attributed  to  barium  halogen 
compounds  were  obtained  in  experiments  with  barium  halides.  The 
formation  of  these  bands  was  found  to  be  facilitated  by  the  addition 
of  the  corresponding  ammonium  salt,  the  effect  of  this  being  to 
diminish  the  dissociation  of  the  barium  compound.  H.  M.  D. 

Eflfect  of  Pressure  on  the  Band  Spectra  of  the  Fluorides  of 
the  Metals  of  the  Alkaline  Earths.  K.  Rossi  {Proc.  Roy.  Soc,  1909, 
82,  A,  518 — 523). — The  bands  of  the  fluorides  of  the  alkaline  earth 
metals,  which  exhibit  a  marked  Zeeman  effect,  have  been  investigated 
with  the  object  of  ascertaining  whether  they  also  show  a  large 
pressure-shift  effect.  The  fluorides  examined  were  placed  in  the 
positive  carbon  of  an  arc  lamp  contained  in  a  pressure  cylinder.  The 
data  show  no  obvious  relationship  between  the  magnitudes  of  the  two 
ejffects,  for  whereas  in  the  case  of  the  calcium  fluoride  bands  the 
displacements  due  to  pressure  are  proportional  to  the  magnetic 
separation,  the  greater  Zeeman  effect  coirespouds  with  the  smaller 
pressure-shift  in  the  case  of  the  barium  fluoride  bands.         H.  M.  D. 

Absorption  Spectra  of  Certain  Salt  Solutions.  Harry  C. 
Jones  and  W.  W.  Strong  {Physikal.  Zeitsch.,  1909,  10,  499—503).— 
A  summary  of  observations  previously  recorded.  H.  M.  D. 

Absorption  Spectra  of  Solutions  of  Neodymium.  Boris 
Stahl  {Le  Radium,  1909,  6,  215 — 219). — Owing  to  the  uncertainty 
which  still  exists  as  ■  to  the  elementary  nature  of  neodymium  and 
praseodymium,  the  author  has  investigated  the  absorption  spectra  of 
solutions  of  their  salts. 

Starting  with  a  complete  set  of  fractions  of  the  nitrates  which  had 
been  obtained  in  the  separation  of  the  neodymium  from  praseodymium, 

52—2 
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the  bismuth,  magnesium,  and  greater  part  of  the  manganese  present 
were  first  eliminated.  The  last  traces  of  manganese  were  extremely 
difficult  to  remove  ;  one  or  other  of  the  two  following  methods  was 
used,  although  neither  was  absolutely  satisfactory.  1.  Tlie  metals  were 
precipitated  as  oxalates,  and  the  precipitate  dried  and  ignited.  The 
resulting  oxides  were  treated  with  a  solution  of  potassium  chlorate  in 
concentrated  nitric  acid.  The  praseodymium  and  neodymium  dissolved 
us  nitrates,  the  manganese  remaining  as  peroxide.  2,  The  solution  of 
the  nitrates  was  evaporated  to  dryness  on  the  water-bath,  and  the 
residue  heated  for  two  hours  at  260 — 280°.  The  nitrate  of  manganese 
forms  the  peroxide  under  these  conditions,  whilst  the  nitrates  of 
neodymium  and  praseodymium  are  unaltered. 

After  treatment  in  either  of  the  above  ways,  the  amount  of  manganese 
remaining  was  extremely  small,  and  did  not  interfere  with  the 
measurement  of  the  absorption  spectra. 

In  order  to  obtain  the  solutions  for  spectroscopic  examination,  the 
oxides  were  prepared  by  calcination  of  the  oxalates,  and  then  either 
the  nittate  or  the  chloride  prepared  from  the  oxide.  The  solution  of 
the  nitrates  was  unsatisfactory  for  the  purposes  of  the  investigation, 
since  the  absorption  spectra  of  the  neutral  solution  was  altered  consider- 
ably by  the  addition  of  free  nitric  acid.  The  chlorides  gave  the  same 
spectra,  however,  both  in  neutral  and  hydrochloric  acid  solution. 

A  10%  solution  of  neodymium  chloride,  1  cm.  thick,  shows  20 
bands  ranging  from  \  742  to  A  347  ;  as  the  solution  is  diluted,  a 
number  of  these  bands  split  up  into  their  components,  while  concentra- 
tion of  the  solution  causes  a  number  of  the  bands  to  coalesce.  Taking 
into  account  these  facts,  the  complete  absorption  spectrum  of  neodymium 
is  found  to  consist  of  29  bands,  ranging  from  A.  742  to  \  328. 

The  absorption  spectrum  of  praseodymium  contains  only  five  bands, 
ranging  between  X  597  and  \  444,  i)ilution  has  no  effect  on  these 
bands,  except  to  render  them  more  feeble. 

Examination  of  the  fractions  intermediate  between  neodymium  and 
praseodymium  showed  that  only  the  bands  X  482  and  X  444  ate  elimin- 
ated as  the  fractions  become  poorer  in  praseodymium.  The  bands 
X  597  and  X  589  of  praseodymium  are  close  to  the  bands  A.  579  and 
X  572  of  neodymium,  and  at  certain  concentrations  they  cannot  be  dis- 
tinguished from  each  other.  The  band  X  469  is  the  same  for  both 
elements,  and  because  of  this  it  has  been  supposed  that  both  praseo- 
dymium and  neodymium  contain  another  element  which  cannot  be 
separated  from  them.  The  spectra  of  the  intermediate  fractions  show, 
however,  that  at  no  point  does  this  band  become  enhanced,  and  conse- 
quently it  cannot  be  due  to  a  third  element.  This  shows  the 
necessity,  in  all  such  investigations,  of  examining  the  intermediate 
fractions. 

Both  neodymium  and  praseodymium  are  to  be  considered  as 
elementary  substances.  T.  S,  P. 

Absorption  Spectrum  of  ;5-Xylene  in  the  Ultraviolet. 
WiLHELM  Mies  {Zeitsch.  wiss.  Photograph.  Photophyaik.  I'hotocliem., 
1909,  7,  357— 368).— Former  investigators  (Abstr.,  1906,  ii,  410; 
1908,  ii,  243)  having  made  reference  to  the  regular  band  spectrum 
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of  jo-xylene  in  the  ultraviolet,  the  author  has  investigated  the 
absorption  in  the  ultraviolet  of  ;>-xylene  vapour  and  also  of  solutions 
of  p-xylene  in  alcohol.  The  source  of  light  was  the  spark  discharge 
between  aluminium  electrodes  immersed  in  water. 

The  absorption  spectrum  of  p-xy\ene  vapour  was  measured  under 
atmospheric  pressure  at  3°,  -15°,  30°,  40°,  70°,  and  90°,  with  the 
following  results.  In  no  case  is  there  an  alteration  in  the  selective 
absorption.  Neither  temperature,  nor  thickness  of  the  absorbing 
layer,  nor  pressure  have  any  influeuce  on  the  heads  of  the  bands. 
There  is  no  evidence  of  broadening  of  the  bands.  With  a  constant 
thickness  of  the  absorbing  layer,  rise  in  temperature  appears  to  increase 
the  intensity  of  the  hetds  of  the  bands  of  the  longest  waves. 

The  general  absorption  increases  with  the  temperature  and  with  the 
thickness  of  the  absorbing  layer.  It  is  most  marked  towards  the  red 
end  of  the  spectrum,  and  gradually  decreases  in  the  direction  of 
shorter  wave-lengths,  until  at  A,=  2389  it  becomes  zero. 

The  spectrum  is  a  very  pronounced  band  spectrum,  in  which  the 
individual  bands  are  not  resolved.  All  the  bands  have  their  edges 
towards  the  violet,  and  become  diffuse  towards  the  red.  The  spectrum 
is  a  very  regular  one,  and  tables  are  given  in  which  the  regularities 
existing  between  the  bands  of  the  various  series  are  brought  out. 

The  concentrations  of  the  alcoholic  solutions  of  /^-xylene  of  which 
the  absorption  was  measured  were  50%,  20%,  10%,  ^%,  and  3^%-  ^^ 
the  concentration  increases,  there  is  a  marked  displacement  of  the 
absorption  towards  the  red.  This  displacement  is  not  connected  with 
a  broadening  of  the  bands. 

The  liquid  spectrum  is  displaced  10 — 14  Angstrom  units  towards 
the  red  with  respect  to  the  vapour  spectrum.  T.  S.  P. 

Behaviour  of  the  Phosphorescent  Sulphides  of  the  Alkaline 
Earths  at  Various  Temperatures,  and  Particularly  at  very  low 
Temperatures.  Philipp  Lenard,  H.  Kamerlingh  Onnes,  and  W.  E. 
Pauli  (Proc.  K.  Akad.  WeUnsch.  Amsterdam,  1909,  12, 157 — 174.  Com- 
pare also  Abstr.,  1905,  ii,  565  ;  this  vol.,  ii,  283  ;  ii,  630). — Previous  in- 
vestigations have  shown  that  the  phosphorescence  bands  of  "  phosphors" 
(phosphorescent  sulphides)  become  narrower  and  sharper  as  the 
temperature  is  lowered,  the  lowest  temperature  used  being  —  180°. 
The  experiments  have  now  been  extended  to  a  temperature  of  -  259°, 
using  liquid  and  solid  hydrogen.  The  phosphors  used  contained 
(1)  calcium,  copper,  and  lithium  ;  (2)  calcium,  sodium,  and  manganese  ; 
(3)  calcium,  nickel,  and  fluorine;  (4)  calcium,  sodium,  and  bismuth; 
(5)  strontium,  zinc,  and  fluorine;  (6)  strontium,  sodium,  and  manganese; 
(7)  strontium,  sodium,  and  bismuth  ;  (8)  barium,  copper,  and  lithium  ; 
and  (9)  barium,  bismuth,  and  potassium.  Phosphorescent  zinc  sulphide, 
the  double  fluoride  of  uranyl  and  ammonium,  and  uranyl  nitrate  were 
also  examined. 

It  is  found  that  the  sharpness  of  the  bands  continually  increases  as 
the  temperature  is  lowered.  To  each  band  of  the  phosphorescent  light 
there  belong  three  phases,  which  succeed  each  other  in  the  following 
order  as  the  temperature  falls  :  (1)  the  upper  momentary  phase,  or 
heat  phase;  (2)  the  permanent  phase;  (3)  the  lower  momentary  cr 
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cold  phase.  The  temperature  of  solid  hydrogen (—  259°) is  low  enough 
to  bring  all  bands  of  the  phosphors  of  the  alkaline  earths  into  the 
lower  momentary  phase.  When  a  phosphor  is  warmed  after  excitation 
by  light,  those  bands  appear  in  succession  the  temperature  ranges  of 
whose  permanent  phase  succeed  each  other  on  the  scale  of  temperatures. 

The  response  to  ultra-red  at  these  low  temperatures  is  very  marked. 
As  a  general  rule,  the  actual  lighting  up  is  far  more  striking  than  the 
subsequent  extinction. 

The  excitation-distribution  corresponding  with  the  various  phosphor- 
escence bands  is  independent  of  the  temperature. 

Other  experiments  deal  with  the  momentary  and  permanent  parts 
of  the  spectral  excitation,  with  the  non-resolution  of  bands  in  amor- 
phous substances,  and  with  the  upper  temperature  limits  to  the  excitation 
of  phosphorescence  by  light  and  on  the  glow  of  phosphors  when  heated 
in  flames,  or  when  crushed  at  high  temperatures.  T.  S.  P. 

Decomposition  of  Carbon  Dioxide  by  Ultraviolet  Rays. 
H.  Herchefinkel  {Compt.  rend.,  1909,  149,  395— 396),— Thiele  has 
shown  that  exposure  to  ultraviolet  light  brings  about  combination  of 
carbon  monoxide  with  oxygen  {Abstr.,  1908,  ii,  79);  the  present  author 
finds  that  the  action  is  reversible,  considerable  quantities  of  carbon  mon- 
oxide being  formed  when  dry  carbon  dioxide  is  exposed  in  quartz  vessels, 
in  the  presence  of  mercury,  to  the  action  of  the  light.  The  author 
confirms  Cameron  and  Ramsay's  observa  tion  that  this  decomposition  is 
also  effected  by  radium  emanation  (Trans.,  1908,  93,  981). 

W.  0.  W. 

Sterilisation  by  Ultraviolet  RayB.  Application  to  Butter. 
DoENic  and  Daike  {Compt.  rend.,  1909,  149,  354 — 356). — Experi- 
ments on  the  sterilisation  of  the  water  employed  for  washing  butter 
from  pasteurised  cream  by  means  of  ultraviolet  rays  showed  that  the 
number  of  colonies  per  c.c.  was  reduced  to  a  tenth  or  less.  Butter  which 
had  been  washed  with  the  partly  sterilised  water  remained  fresh  for 
two  to  three  weeks  longer  than  butter  washed  with  ordinary  water. 

The  direct  sterilisation  of  butter  by  ultraviolet  rays  is  probably 
impossible,  owing  to  its  opacity,  and  the  butter  acquires  an  unpleasant 
odour  and  taste,  due  to  the  ozone  produced  by  the  lamps. 

N.  H.  J.  M. 

lonisation  of  Gases  by  Light.  Johannes  Stark  (Physikal. 
Zeitsch.,  1909,  10,  614 — 623). — From  the  standpoint  of  the  theory 
previously  put  forward  (Abstr.,  1938,  ii,  545,  574,  746,  911,  1007),  the 
author  discusses  the  conditions  which  are  necessary  for  photo-ionisa- 
tion,  and  also  the  methods  which  can  be  used  to  detect  such  ionisation. 
It  is  shown  that  the  absorption  of  light  in  bands  of  long  wave-length 
will  not  cause  ionisation  of  the  absorbent  atom  or  molecule,  whereas 
ionisation  will  take  place  in  bands  of  short  wave-length  if  the 
radiation  is  sufficiently  concentrated. 

Three  methods  are  di.scussed  by  means  of  which  ionisation  by  light 
may  be  detected,  namely  :  1.  Fiom  photoelectric  experiments.  2.  By 
conductivity  measurements.     3.  From  experiments  with  canal  rays. 
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The  second  method,  which  can  only  be  used  when  the  increase  in 
conductivity  of  a  gas  due  to  illumination  is  lai'ge  compared  with  the 
ordinary  conductivity,  is  discussed  in  detail,  and  it  is  shown  that 
photo-ionisation  may  be  detected  as  follows  :  The  gas  is  submitted  to 
a  potential  which  is  less  than  the  ionisation  potential,  and  the  current 
flowing  is  measured  while  the  gas  pressure  is  diminished  from  a  high 
to  a  low  value ;  at  the  same  time  the  gas  is  illuminated  by  light 
belonging  to  the  region  of  its  bands  of  short  wave-length.  If  the 
current  strength  is  a  maximum  at  some  particular  gas  pressure,  again 
diminishing  after  the  maximum  has  been  reached,  photo-ionisation  has 
been  produced. 

Experiments  were  carried  out  on  the  vapours  of  anthracene, 
diphenylmethane,  a-naphthylamine,  and  diphenylamine,  which  were 
contained  in  quartz  vessels  illuminated  by  the  light  from  a  mercury 
lamp,  so  that  the  light  used  varied  between  185  and  380/A/i.  The 
pressure  of  the  vapour  undergoing  examination  was  varied  by 
varying  the  temperature. 

The  vapours  of  these  four  substances  show  the  following  behaviour  : 
At  a  potential  of  2  volts  between  the  electrodes,  and  high  pressure, 
the  current  flowing  is  small ;  as  the  pressure  falls,  the  current 
increases  to  a  maximum,  then  falls  to  a  minimum,  and  Anally  begins 
to  increase  once  more.     This  is  indicative  of  photo-ionisation. 

For  each  substance  the  pressure  (calculated  to  be  50  mm.)  at  which 
the  ionisation  was  a  maximum  was  kept  constant  for  some  time,  and 
the  potential  submitted  to  cyclic  variations  from  0 — 12*6 — 0  volt  in 
steps  of  2*1  volts,  the  current  being  measured  at  the  same  time.  At 
potentials  greater  than  2  volts,  the  current  increases  less  rapidly  than 
at  lower  potentials,  but  even  at  10  volts  there  is  no  sign  of  saturation. 
This  result  is  explained  in  the  light  of  the  author's  theory  of  valence 
electrons. 

The  negative  valence  electrons,  which  are  separated  by  the  photo- 
ionisation,  are  supposed  to  come  from  the  carbon  atoms  of  the  con- 
densed benzene  rings. 

The  vapours  of  benzene  and  naphthalene  were  not  found  to  be 
suitable  for  the  present  investigation.  T.  S.  P. 

Radioactivity  of  Ordinary  Matter.  Max  Levin  and  Rudolf 
RuER  {Physikal.  Zeitsch.,  1909,  10,  576— 579).— With  the  object  of 
ascertaining  whether  radioactivity  is  exhibited  by  other  than  the 
recognised  active  substances,  the  authors  have  examined  compounds  of 
nearly  all  the  known  elements.  The  photographic  method  was  used 
in  the  investigation,  the  plates  being  exposed  to  the  action  of  the 
various  compounds  for  about  six  months.  The  results  obtained 
indicate  that  potassium  and  rubidium  are  the  only  two  elements  which 
have  an  undoubted  specific  activity.  In  most  other  cases  the  observed 
photographic  effect  is  shown  to  be  probably  due  to  radium  or  thorium 
products.  This  explanation  could,  however,  not  be  given  to  the 
positive,  although  feeble,  results  obtained  in  the  case  of  antimonic, 
niobic,  and  tantalic  acids  (compare  following  abstract).        H.  M.  D. 

Radioactivity  of  Rubidium  Compounds.  Ernst  H.  BOchner 
{Proc.  K.  Akad.  Wetensch.  Amsterdam,  1909,  12,  154— 157).— Previous 
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investigations  (compare  Abstr.,  1907,  ii,  597  ;  1908,  ii,  448;  this  vol., 
ii,  288)  have  shown  that  potassium  salts  are  either  radioactive  or  else 
contaminated  with  a  radioactive  substance.  In  the  latter  case  the 
impurity  is  probably  one  of  the  alkali  metals,  since  it  has  been  shown 
that  it  is  not  one  of  the  known  active  substances.  As  a  first  step  in 
the  elucidation  of  the  matter,  the  author  has  investigated  whether 
other  alkali  salts  have  the  same  property  as  the  potassium  compounds. 
Caesium,  lithium,  and  sodium  have  been  proved  inactive  by  other 
investigators  (Abstr.,  1907,  ii,  217;  1908,  ii,  750),  and  the  author  has 
consequently  only  investigated  rubidium  salts,  and  for  the  sake  of  com- 
parison, potassium  and  sodium  salts.  The  photographic  method  was 
used,  the  radiations  from  the  salts  having  to  pass  through  air  only,  or 
through  aluminium  foil  0*001  mm,  thick.  Using  the  anhydrous 
sulphates  in  each  case,  an  effect  was  obtained  with  rubidium  sulphate 
only,  the  exposures  lasting  from  81  to  117  days.  In  no  case  was  there 
an  effect  with  potassium  sulphate,  a  result  which  does  not  agree  with 
that  of  previous  observers. 

The  same  result  was  obtained  when  rubidium  sulphate  was  used 
which  had  been  prepared  by  evaporating  a  solution  in  the  dark,  show- 
ing that  the  effect  was  not  due  to  previous  exposure  of  the  salt  to  the 
light  (compare  preceding  abstract),  T.  S,  P, 

Radium  Content  of  Sea-Water.  John  Joly  {Phil.  Mag.,  1909, 
[vi],  18,  3y6 — 407). — The  discrepancies  between  the  author's  and  Eve's 
results  (this  vol.,  ii,  633)  for  the  radium-content  of  sea-water  are  dis- 
cussed, and  a  table  is  given  summarising  all  the  results  obtained  by 
the  author.  It  is  pointed  out  that  in  the  determination  of  the  radium 
content  it  is  necessary  to  state  the  quantity  of  acid  added  to  the  sea- 
water  under  examination  (compare  Abstr.,  1908,  ii,  246).  The  effect 
of  acidification  is  to  increase  the  quantity  of  emanation  liberated,  but 
beyond  a  certain  degree  of  acidification,  small  additions  of  acid  seem 
ineffective  in  producing  further  change.  In  cases  where  much  organic 
matter  is  present,  the  emanation  may  be  retained  to  a  considerable 
extent  even  after  prolonged  boiling. 

The  radium  content  varies  from  2  billionths  of  a  gram  of  radium  per 
litre  in  the  Mediterranean  to  34  billionths  of  a  gram  on  the  coast  round 
Ireland,  and  in  discussing  this  distribution  of  the  surface  radioactivity 
of  the  ocean,  the  author  comes  to  the  conclusion  that  the  carriage  of 
radium-rich  water  from  beneath  upwards  takes  place.  This  surface 
radioactivity  cannot  be  ascribed  to  the  atmosphere,  neither  can  it  be 
due  to  the  diffusion  of  emanation  from  the  radium  contained  in  the 
globigerina  ooze.  T.  S,  P. 

Expulsion  of  Radioactive  Matter  in  the  Transformations  of 
Radium.  Sidney  Russ  and  Walter  Makower  {Physikal.  Zeitsch., 
1909,  10,  568). — Polemical  against  Hahn  and  Meitner  (this  vol.,  ii, 
634).  H.  M.  D. 

Atomic  Weight  of  Radium  from  Spectroscopic  Data.  W. 
Marshall  Watts  {Phil.  Mag.,  1909,  [vi],  18,  411— 413).— Runge  and 
Precht's  rule,  that  the  separations  of  homologous  pairs  of  lines  are  pro- 
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portional  to  some  power  of  the  atomic  weight,  although  nearly  true  in 
many  families  of  allied  elements,  is  not  strictly  true  in  any  one  case. 
The  diagram,  in  which  the  logarithms  of  atomic  weights  are  plotted  as 
ordinates  and  logarithms  of  separations  as  absciss®,  shows  that  the 
lines  joining  the  points  in  each  family  of  elements  are  not  exactly 
straight,  and  this  vitiates  the  calculation  of  the  atomic  weight  of 
radium  by  Runge  and  Precht  (Abstr.,  1903,  ii,  346),  who  made  use  of 
the  straight  line  :  log.(at.  wt.)  =  002005  +  05997  log.x,  where  x  is  the 
separation. 

The  line  of  slight  curvature  which  pas$:es  through  Mg,  Ca,  Sr,  and 
Ba  is  represented  almost  exactly  by  the  formula : 

log.(at.  wt.)  =  1-886242 +  0-623179    (log.  x- 2-813121) 
-0-080391     (log.  x- 2-813121)2 
-0-0374175  (log.  X- 2  813121)*, 
and  this  gives  226-56  for  the  atomic  weight  of  radium,  which  number 
is  consistent  with  that  obtained  by  chemical  methods.     It  also  gives 
the  following  atomic  weights  :  Mg,  24-32;  Ca,  40-08;  Sr,  87-62  ;  Ba, 
137-41,  T.  S.  P, 

The  Diffusion  of  Radium  Emanation.  L.  Chaumont  (Z« 
Badium,  1909,  6,  106). — The  author  has  determined  the  coefficient  of 
diffusion  of  radium  emanation  in  dry  air  at  0°  and  760  mm.,  which  he 
finds  to  be  01 01 5.  From  this  the  molecular  weight  is  calculated  to 
be  80.  F.  M.  G.  M. 

The  Diffusion  of  Actinium  and  Thorium  Emanations.  S. 
Rubs  {L«  Radium,  1909,  6,  109). — Polemical  against  G.  Bruhat  (this 
vol.,  ii,  300).  F.  M.  G.  M. 

lonisation  by  Chemical  Means.  Lkon  Bloch  (Compt.  rend., 
1909,  149,  278—279.  Compare  Reboul,  this  vol.,  ii,  718).— Certain 
unpublished  observations  of  the  auihor's  appear  to  cast  doubt  on  the 
results  recently  obtained  by  Reboul.  The  interaction  of  nitric  oxide 
and  oxygen,  the  dissociation  of  arsine  in  Marsh's  apparatus,  the 
production  of  sulphur  trioxide  by  the  contact  process,  the  synthesis  of 
hydro«jen  sulphide  from  its  elements,  and  the  phosphorescence  of 
sulphur  are  all  actions  which  appear  to  be  unaccompanied  by  ionisa- 
tion,  whereas  the  phosphorescence  of  phosphorus  is  accompanied  by 
ionisation.  Moreover,  according  to  several  authors  the  formation  of 
ammonium  chloride  fumes  is  not  accompanied  by  ionisation.  Further 
research  will  be  necessary  to  test  the  theory  that  ionisation  produced 
chemically  originates  in  a  splashing  action  at  the  interacting  surfaces. 

R.  J.  C. 

Charge  of  Gaseous  Ions.  J.  Fbanck  and  W.  Westphal  (Ber. 
deut.  physikal.  Ges.,  1909,  276 — 280). — The  fact  that  positive  ions 
with  a  double  electric  charge  are  produced  in  gases  by  the  action  of 
Riintgen  rays  has  led  the  authors  to  examine  whether  such  ions  are 
generated  by  other  ionising  agents.  The  results  of  diffusion  measure- 
ments indicate  that  singly  charged  positive  ions  only  are  produced  by 
a-  and  )8-rays  and  by  the  discharge  of  electricity  from   points.     For 


782  ABSTRACTS   OF   CHEMICAL   PAPERS. 

•y-rays  the  same  experimental  observations  were  made,  but  the  authors 
consider  that  the  experimental  errors  in  this  case  are  too  large  to 
permit  of  the  definite  conclusion  that  no  doubly  charged  ions  are 
produced. 

Amongst  the  ions  generated  in  point  discharge,  slowly  moving 
positive  and  negative  ions  can  be  differentiated  by  the  diffusion 
experiments.  H.  M.  D. 

Diffuse  Reflection  of  the  a-Particles.  Hans  Geiger  {Proc.  Roy. 
Soc,  1909,  82,  A,  495—500;  Le  Radium,  1909,  6,  201— 203).— It  has 
been  found  that  a  small  fraction  of  the  a-particles  which  fall  on  a 
metal  plate  have  their  directions  changed  to  such  an  extent  that  they 
emerge  again  at  the  side  of  incidence.  For  plates  of  gold,  platinum, 
tin,  silver,  copper,  iron,  and  aluminium,  the  diffuse  reflection 
diminishes  with  the  atomic  weight  of  the  metal,  but  more  rapidly  than 
this  The  reflected  fraction  in  the  case  of  lead  is  less  than  would  be 
expected  according  to  this  relationship. 

Since  the  diffuse  reflection  is  due  to  scattering,  it  follows  that  the 
number  of  particles  reflected  must  vary  with  the  thickness  of  the 
reflecting  plate,  and  this  was  examined  in  the  case  of  gold.  The 
relationship  between  the  two  quantities  is  similar  to  that  already 
obtained  in  the  case  of  the  reflection  of  /3-particles.  Compared  with 
the  thickness  of  gold  which  an  a-particle  can  penetrate,  the  effect  is 
confined  to  a  relatively  thin  layer,  about  half  the  reflected  particles 
coming  from  a  layer  equivalent  to  about  2  mm.  of  air. 

From  experiments  with  the  a-particles  from  radium-C,  it  follows  that 
of  the  incident  particles  about  one  in  8000  is  reflected  under  the 
described  conditions.  This  ratio  is  more  or  less  independent  of  the 
angle  of  emergence.  In  the  -case  of  grazing  incidence,  however,  the 
number  of  particles  reflected  at  a  very  small  angle  to  the  reflector  is 
largely  in  excess  of  the  number  corresponding  with  this  ratio. 

H.  M.  D. 


lonisation  Produced  by  an  a-Particle.  Hans  Geiger  {Proc.  Roy. 
Soc,  1909,  82,  A,  486—495  ;  Le  Radium,  1909,  6,  196—200).— 
Hadium-C  was  used  as  a  source  of  homogeneous  a-rays,  and  the  ionisa- 
tion  due  to  the  whole  number  of  a-particles  expelled  from  a  known 
quantity  of  this  substance  was  measured  at  low  pressure  in  such  a  way 
that  only  a  small  definite  portion  of  the  range  of  each  a-particle  was 
effective.  In  a  further  experiment,  the  ratio  of  the  ionisation 
produced  within  this  small  portion  of  the  range  to  the  ionisation 
produced  along  the  whole  path  was  determined.  As  the  mean  result 
of  several  measurements,  it  is  found  that  the  average  number  of  ions 
produced  in  air  by  an  a-particle  from  radium-C  along  its  whole  path  is 
2-37x105. 

On  the  assumption  that  all  a-particles  produce  the  same  ionisation  at 
the  same  velocity,  the  number  of  ions  produced  by  the  different 
a-particles  from  the  i-adium  family  has  been  calculated.  For  radium, 
radium  emanation,  radium-.^,  and  radium--^',  the  numbers  of  ions  are 
respectively  153,  174,  1-87,  and  1-62  x  10^  H.  M.  D. 
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Primary  and  Secondary  Gamma  Rays.  A.  S.  Eve  {Phil.  Mag., 
1909,  [vi],  18,  275 — 291). — The  author  has  examiued  the  incident  and 
emergent  secondary  radiations  from  a  reversible  pair  of  dissimilar 
metals  traversed  by  the  gamma  rays  (compare  Bragg,  Abstr.,  1908,  ii, 
556).  A  rectangular  brass  electroscope  was  used,  both  ends  of  which 
had  been  removed  and  covered  with  thin  aluminium  foil.  When  using 
the  primary  y-rays,  the  radium  bromide  was  placed  sometimes  entirely 
inside  a  closed  hollow  cylinder  of  iron  or  lead  of  the  desired  thickness, 
and  sometimes  in  a  cylinder  with  an  open  end,  which  was  then  screened 
by  plates  of  suitable  met^il  (iron  or  lead).  Plates  of  various  substances 
were  then  placed  at  the  ends  of  the  electroscope,  two  at  either  end,  and 
the  ionisation  current  observed  when  they  were  interchanged  in  the 
four  possible  arrangements.  When  using  the  secondary  y-rays  a  some- 
what similar  arrangement  was  devised,  the  electroscope  and  plates 
being  well  screened  from  the  radium  by  much  lead  ;  the  secondary 
radiator  generally  consisted  of  four  bricks  on  end,  or  a  tinned  iron 
pail  filled  with  iron  filings.  The  plates  used  consisted  of  lead,  silver, 
zinc,  copper,  iron,  aluminium,  and  carbon. 

Change  of  hardness  of  the  y-rays  makes  little  difference  in  the 
relative  intensities  of  the  incident  corpuscular  secondary  radiation 
from  various  elements,  and  the  intensities  follow  the  order  of  atomic 
weights  of  the  radiators.  On  the  other  hand,  there  is  a  marked  differ- 
ence in  the  I'elative  intensities  of  the  emergent  corpuscular  secondary 
radiation  ;  such  radiations  do  not  follow  the  order  of  atomic  weights, 
the  curve,  plotted  with  atomic  weights  as  abscissae  and  intensities  of 
secondary  radiation  as  ordinates,  roughly  resembling  a  parabola  with 
the  vertex  downwards. 

Hardening  of  the  y-rays  is  readily  produced  by  lead  screens,  but 
not  by  iron  screens  of  great  thickness.  On  hardening  the  y-rays  the 
emergent  radiation  from  carbon  and  aluminium  is  increased  relatively 
to  heavier  substances ;  on  softening,  decreased. 

With  various  radiators,  and  with  the  secondary  rays  due  to  the 
primary  y-rays  from  radium-C,  the  values  of  X  and  X/d,  and  the 
emergent  corpuscular  secondary  radiations,  were  observed.  These  all 
indicate  the  soft  character  of  the  secondary  y-rays. 

The  y-rays  from  uranium- JT  caused  emergent  radiation  of  a  character, 
showing  that  these  rays  are  softer  than  those  from  radium-C,  and 
harder  than  the  secondary  y. 

When  the  plates  are  interchanged,  as  mentioned  above,  the  four 
readings  obtained  are  nearly  in  proportion.  T.  S.  P. 

The  Influence  of  Cathode  Rays  on  the  Activity  of  Metallic 
Uranium.  J.  Olie,  jun.  {Chem.  Weekblad,  1909,  6,  683—689.  Com- 
pare this  vol.,  ii,  10). — The  author  has  repeated  Jorissen  and  Ringer's 
experiments  on  the  effect  of  cathode  rays  on  the  activity  of  metallic 
uranium,  u^ing  an  induction  coil  of  35  cm.  spark.  Contrary  to  their 
experience,  he  finds  that  the  activity  of  the  metal  is  not  appreciably 
augmented  by  exposure  to  the  rays.  A.  J.  W. 

Effect  of  Light  on  the  Conductivity  of  Nitrogen  Tetroxide 
Vapour.  Makio  Tenani  {Atii  2i.  Accad.  Lincei,  1909,  [v],  18,  ii, 
16 — 18). — The  presence  of  nitrogen  tetroxide  facilitates  the  discharge 
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of  an  insulated,  positively  charged  platinum  disk,  but  impedes  that  of 
a  negatively  charged  disk.  The  explanation  of  the  latter  observation 
is  that  the  nitrogen  tetroxide  absorbs  the  light  and  prevents  it  from 
reaching  the  metallic  disk,  the  conduction  being  effected  only  by  the 
ions  formed  by  the  action  of  the  absorbed  light  in  the  body  of 
the  gas.  T.  H.  P. 

Electric  Conductivity  of  Saline  Flames.  U.  Gouttefangeas 
(Ann.  Chim.  Phys.,  1909,  [viii],  17,  515 — 525). — Solutions  of  various 
salts  were  atomised  by  means  of  a  spray,  and  the  particles  were  carried 
forward  by  a  stream  of  air,  which  was  mixed  with  coal  gas  and  burnt 
under  a  constant  pressure.  The  current  passing  at  constant  voltage 
between  two  platinum  electrodes  at  a  fixed  distance  from  the  blue  cone 
of  the  flame  is  a  measure  of  the  ionisation  produced  by  the  salt.  The 
experimental  error  when  all  precautions  are  taken  to  ensure  standard 
conditions  of  flame,  voltage,  etc.,  appears  to  be  about  3%.  The  values 
obtained  were  corrected  by  subtracting  the  galvanometer  reading  when 
distilled  water  was  employed  instead  of  salt  solution.  Measurements 
were  made  with  alkali  and  alkali  earth  chlorides,  bromides,  iodides, 
nitrates,  sulphates,  monohydrogen  phosphates,  formates,  acetates,  and 
benzoates  in  solutions  of  equimolecular  strength.  In  general,  salts  of 
almost  equal  molecular  weight  produce  almost  equal  conductivities, 
and  the  conductivity  increases  with  increase  of  molecular  weight.  The 
author  considers  the  acid  group  to  have  an  effect  which  is  small 
relative  to  the  effect  of  the  metal.  The  effect  of  potassium  and 
sodium  alone  was  approximately  estimated  by  spraying  their  alkyl- 
oxides  dissolved  in  alcohol  into  the  gas,  it  being  assumed  that  the 
ethoxy-group  has  no  conductivity  of  its  own.  The  acid  group  appears 
to  account  for  less  than  1/10  of  the  total  conductivity. 

Concentration  of  the  solution  employed  leads  to  a  corresponding 
increase  in  the  conductivity  imparted  to  the  flame.  The  conductivity 
increases  less  rapidly  than  the  concentration  (compare  Wilson,  Abstr., 
1899,  ii,  722),  but  more  rapidly  than  the  square  root  of  the  concentra- 
tion (Arrhenius,   1891).     The  theory  put  forward  by  Arrhenius  that 

+ 
the  salt  is  dissociated  in  the  flame,  thus  :  MR  +  H20  =  M  +  0H  +  EB[, 
necessitates  that  all  salts  of  the  same  metal  should  give  the  same  con- 
ductivity, whereas  the  author  claims  that  the  acid  group  has  a  distinct, 
although  small,  influence.  The  salts  of  organic  acids  impart 
slightly  lower  conductivities  to  the  flame  than  inorganic  salts.  It  is 
suggested  that,  in  addition  to  cathodic  decomposition  of  the  metal  on 
the  hot  electrode,  a  certain  amount  of  electrolytic  dissociation  occurs 
(compare  Moreau,  Abstr.,  1903,  ii,  125).  R.  J.  C. 

Electrochemical  Behaviour  of  Nickel.  A.  Schweitzer  (Zeilsch. 
Elehtrochem.,  1909,  15,  602 — 610). — The  potential  of  a  cathode  on 
which  nickel  is  being  deposited  was  determined  in  an  atmosphere  of 
hydrogen  at  various  temperatures  and  current  densities  for  normal 
solutions  of  nickel  chloride  and  sulphate.  The  potentials  were 
measured  against  the  normal  calomel  electrode,  the  potential  of  which 
was  taken  as  -  0'283  volt.  The  potentials  of  a  nickel  anode  were  also 
measured  in  a  similar  way.     The  numerous  results  are  given  in  tables 
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and  curves  which  show  that  the  cathode  potential  becomes  more 
positive  as  the  current  density  infreases  and  as  the  temperature  falls, 
and  the  anode  potential  more  negative  at  higher  current  densities  and 
lower  temperatures.  The  equilibrium  potential  between  nickel  and 
solutions  of  its  sulphate  and  chloride  was  also  determined.  The 
results  are  (at  1 6°)  :  nickel  powder,  charged  with  hydrogen  in 
iV^-sulphate,  033  volt;  in  Njld  sulphate,  0*35  volt.  Pure  nickel  sheet 
in  xV-sulphate,  0307  volt ;  in  ^/lO  sulphate,  0336  volt.  Nickel  powder 
in  iV^-chloride,  0-31  volt;  in  iV7 10  chloride,  0-36  volt.  The  potential 
required  to  deposit  nickel,  even  with  the  smallest  current  density,  is 
considerably  higher  than  this.  Possibly  a  nickel-hydrogen  alloy  is 
formed  which  gives  higher  potentials ;  on  the  other  hand,  the  potential 
corresponding  with  the  change  Ni  +  2/' — >■  Ni"  cannot,  apparently, 
be  measured  if  traces  of  oxygen  are  present.  The  potential  measured 
in  an  atmosphere  of  hydrogen  is  therefore  apt  to  err  on  the  high  side, 
whereas  that  obtained  without  hydrogen  is  probably  too  low.  It  is 
therefore  probable  that  the  real  value  for  nickel  in  a  normal  sulphate 
solution  lies  between  0'2  volt  (Schoch,  this  vol.,  ii,  370)  and  033  volt. 

T.  E. 

Electric  Forces  at  the  Junction  of  Two  Phctses.  Fritz  Habek 
and  K.  Klemensiewicz  {Zeitach.  phyaikal.  Chem.,  1909,  67,  385 — 431). 
— The  paper  contains  a  theoretical  and  experimental  examination  of 
the  differences  of  potential  at  the  boundary  of  two  electrolytically  con- 
ducting phases  containing  the  same  substance  ^ or  substances.  Such 
differences  of  potential  are  probably  important  in  connexion  with  the 
action  of  muscle.  Muscle  in  action  is  negatively  charged  with 
reference  to  resting  muscle,  and,  further,  active  muscle  has  an  acid 
reaction.  It  is  considered  that  the  difference  of  potential  between  the 
two  states  of  muscle  is  connected  with  this  formation  of  acid  ;  as  the 
fluids  of  the  body  are  mostly  nearly  neutral,  the  formation  of  traces  of 
acid  in  one  phase  would  produce  a  considei'able  difference  of  potential 
at  the  boundary  of  this  phase  with  another.  These  differences  of 
potential  are  doubtless  also  connected  with  surface-tension  effects. 

Expressions  are  obtained  for  the  boundary  differences  of  potential 
between  phases  containing  water,  one  phase  being  an  aqueous  solution 
of  an  acid  or  alkali,  the  other  an  electrolytically  conducting  water 
phase  ;  for  example,  ice  or  a  liquid  or  solid  solution  of  water.  The 
formulae  obtained  show  that  the  E.M.F.'s  in  question  vary  with  the 
acidity  or  alkalinity  of  the  aqueous  solution  on  either  side  of  the 
neutral  point,  and  their  applicability  has  been  proved  by  direct  ex- 
periment, glass,  benzene,  toluene,  and  m-xylene  being  used  as  solvents 
for  water. 

For  the  measurements  with  glass,  a  tube  of  common  Thuringian 
glass  was  blown  out  to  a  bulb  at  the  end,  the  walls  being  0*06  to  0*1 
mm.  thick  ;  it  was  heated  in  steam  for  some  time,  and  then  kept  in 
water  until  thoroughly  soaked.  It  was  then  partly  immersed  in  the 
acid  or  alkaline  solution  against  which  the  difference  of  potential  was 
to  be  measured,  one  electrode  was  placed  in  a  conducting  solution  in 
the  interior  of  the  tube,  the  side-tube  of  a  calomel  electrode  in  the  acid 
or  alkaline  solution,  and  the  difference  of  potential  measured  in  the 
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ordinary  way  with  an  electrometer.  In  general,  the  concentration  of 
the  aqueous  solution  was  progressively  altered  from  iV^lO-acid  to 
iV/10-alkali,  or  vice  versa,  and  the  gradual  alteration  of  potential  with 
reference  to  the  glass-water  layer  measured.  The  curves  obtained  by 
plotting  the  observed  E.M.F.  against  the  amount  of  alkali  added  to 
the  originally  acid  solution,  or  vice  versa,  are  double  hyperbolas,  one 
on  either  side  of  the  neutral  point.  In  the  case  of  Thuringian  glass, 
the  total  difference  of  potential  was  nearly  0'7  volt  at  20°,  and  rather 
over  0"7  volt  at  90°,  in  agreement  with  the  theoretical  value,  but  was 
less  for  Jena  glass,  and  depended  greatly  on  the  treatment  to  which 
the  glass  was  subjected. 

In  one  series  of  measurements  in  which  organic  liquids  were  used  as 
solvents  for  water,  the  aqueous  solution  (acid  or  alkaline)  was  placed 
in  a  quartz  vessel,  above  this  floated  the  organic  liquid  saturated  with 
water,  and  the  measurements  were  made  by  dipping  the  quartz  side- 
tubes  of  normal  electrodes  into  the  lower  and  upper  layers  respectively. 
An  E.M.F.  in  the  required  direction  was  observed,  but  the  results 
were  considerably  affected  by  experimental  error.  G.  S. 

Electrical  Stimulation  of  Catalytic  Pulsations.  Georg 
Bredig  and  J.  W.  Kerb  (Verh.  Naturhist.  Med.  Vereins  Heidelberg, 
1909,  10,  23 — 29). — Nernst  has  recently  shown  {Pfliiger's  Archiv, 
1908,  122,  275)  that  in  physiological  systems  there  is  a  quantitative 
relationship  between  the  strength,  i,  of  the  alternating  current  required 
to  produce  a  certain  stimulus  and  the  frequency,  n,  of  the  current, 
which  may  be  represented  by  the  equation  i/  Jn  —  k,  where  ^  is  a 
specific  constant  depending  on  the  nature  of  the  stimulus  and  the  form 
of  current  used.  It  has  already  been  shown  that,  when  a  fairly  con- 
centrated aqueous  solution  of  hydrogen  peroxide  is  poured  on  a  clean 
surface  of  mercury,  the  system  performs  catalytic  pulsations.  These 
spontaneous  pulsations  can  be  stopped  by  addition  of  a  trace  of  acid, 
but  they  commence  again  when  the  system  is  connected  with  an  alter- 
nating current,  and  it  is  shown  that,  within  the  moderate  range  of 
frequency  attainable  with  the  available  apparatus,  the  equation  of 
Nernst  holds  for  this  case  also.  G.  S. 

Electromotive  Force  of  Zinc  Amalgams.  Ernst  Cohen  and 
W.  ToMBROCK  (Proc.  K.  Akad.  Wetensch.  Amsterdam.,  1909,  12,  98--104). 
— If  the  Clark  cell  is  to  be  used  as  a  standard  of  electromotive  force,  it 
is  necessary  that  the  behaviour  of  zinc  amalgams  of  varying  concen- 
trations should  be  investigated.  The  present  communication  gives  an 
account  of  some  measurements  of  electromotive  force  which  have  been 
made  with  this  object  in  view. 

In  the  first  set  of  experiments  the  electromotive  forces  of  combina- 
tions of  a  10%  amalgam  with  amalgams  varying  in  concentration 
from  0'103%  to  2-268%,  and  also  with  two  rods  of  pure  zinc  which  were 
two  halves  of  the  same  rod,  were  measured.  The  electrolyte  was  an 
unsaturated  solution  of  zinc  sulphate,  and  the  temperature,  0*5°.  The 
results  obtained  with  cells  containing  the  zinc  rod  as  one  pole  varied 
irregularly,  showing  that  zinc  in  this  form  is  unfit  for  potential 
measurements  (compare  Richards  and  Lewis,  Abstr.,  1899,  ii,  267). 
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The  E.M.F.  of  the  amalgam  cells  gradually  decreases  as  the  con- 
centration of  the  one  amalgam  increases,  being  0'0285  volt  with 
the  0*1 03%  amalgam,  and  becoming  zero  with  amalgams  varying  in 
composition  from  1"34 — 2"268%.  In  all  cases  where  there  is  an 
E.M.F.,  the  10%  amalgam  forms  the  negative  (solution)  pole. 

In  the  second  set  of  experiments  the  electromotive  forces  of  com- 
binations of  a  10%  amalgam  and  amalgams  varying  in  concentration 
from  2*57 — 60%  were  measured,  and  also  the  effect  of  time  on  the 
electromotive  force.  With  amalgams  up  to  38'82%,  the  final  electro- 
motive force  is  of  the  order  of  a  tenth  of  a  millivolt ;  with  the  60% 
amalgam  it  is  0"0009  volt. 

The  results  show  that  where  a  potential  between  zinc  and  zinc 
amalgams  does  exist,  it  is  always  of  such  a  nature  that  the  zinc  forms 
the  negative  pole.  No  further  discussion  can  be  given  until  the 
freezing-point  curve  of  zinc  amalgams  has  been  investigated. 

T.  S.  P. 

Electrolysis  with  Magnesium  Cathodes.  Fr.  Schmidt  (Chem. 
Zeit.,  1909,  33,  911). — When  a  neutral  solution  of  sodium  chloride  is 
electrolysed  with  a  magnesium  cathode,  a  thin  film  of  magnesia  forms 
on  the  surface  of  the  cathode  which  entirely  prevents  the  reduction  of 
the  hypochlorite  which  is  formed  at  the  anode.  At  high  current 
densities  the  film  breaks  up,  to  some  extent,  exposing  fresh  surfaces  of 
the  metal,  but  with  low  current  densities  the  consumption  of  magnesium 
is  very  small.  Owing  to  the  resistance  of  the  magnesia  film,  a  higher 
E.M.F,  is  required  than  with  a  platinum  anode,  but  this  can  be 
compensated  by  using  a  lower  current  density.  The  concentration  of 
hypochlorite  which  can  be  attained  is  no  higher  than  it  is  with  a 
platinum  cathode ;  in  both  cases  it  is  limited  by  the  formation  of 
chlorate. 

In  the  electrolytic  preparation  of  iodates  or  bromates,  the  loss  by 
reduction  at  a  platinum  cathode  is  much  larger  than  in  the  case  of 
hypochlorite,  and  here  the  use  of  a  magnesium  cathode  is  of  very 
marked  advantage. 

In  the  electrolytic  oxidation  of  ammonia  to  alkali  nitrite,  the 
presence  of  iron  (or  other  heavy  metal)  in  the  solution  makes  the 
artifice  in  question  of  no  use,  because  the  heavy  metal  is  deposited  on 
the  surface  of  the  magnesium.  T.  E. 

Absorption  and  Mobility  of  Didymium  Ions.  Adolfo 
Campetti  {Atti  R.  Accad.  Lincei,  1909,  [v],  18,  ii,  53 — 58). — Accord- 
ing to  Lenard's  results  (Abstr.,  1905,  ii,  565),  the  ions  of  didymium  in 
solution  must  be  regarded  as  free,  and  not  loaded  with  molecules  of  the 
solvent,  since  the  characteristic  vibrations  observed  with  didymium 
glass,  many  solid  didymium  salts,  etc.,  are  also  exhibited  by  solutions 
of  didymium  salts. 

The  author  has  determined  the  mobility  of  the  didymium  ion,  both 
by  conductivity  measurements  and  by  determination  of  the  coefficient 
of  transport. 

Taking  the  mobility  of  the  chlorine  ion  at  18*^  as  65*4,  the  conduc- 
tivity  measurements   give   the   value  59-8   for   the  mobility  of   the 


788  ABSTRACTS   OF   CHEMICAL  PAPERS. 

didymium  cation,  whilst  the  transport  experiments  give  the  numbers 
68"9  and  563  for  the  mobilities  at  18°  of  the  chlorine  and  didymium 
ions  respectively. 

The  conclusion  is  drawn  that,  in  solutions  of  didymium  salts,  a 
small  proportion  of  the  didymium  ions  are  in  a  state  of  absolute  free- 
dom, and  hence  capable  of  exhibiting  their  characteristic  vibrations, 
whilst  the  greater  number  of  the  ions  are  united  with  molecules  of  the 
solvent,  so  that  the  mean  mobility  bears  no  relation  to  the  absorption 
produced  by  the  solution.  T.  H.  P. 

Magnetic  Properties  of  Carbon  and  Organic  Compounds. 
P.  Pascal  {Com/pt.  rend.,  1909,  149,  342—345.  Compare  this  vol., 
ii,  487). — Sugar  charcoal  is  diamagnetic,  and  its  magnetic  susceptibility 
is  -5'2xl0~'^  when  that  of  water  is  taken  as  —  7  5  x  10"''. 

From  the  measurement  of  magnetic  susceptibility  of  a  number  of 
organic  compounds,  it  has  been  found  that  the  values  for  isomeric 
substances  of  similar  constitution  are  very  nearly  the  same.  The 
data  indicate  that  the  molecular  magnetic  susceptibility  is  approxi- 
mately equal  to  the  sum  of  the  atomic  susceptibilities.  In  open-chain 
compounds,  double  linkings  diminish  the  diamagnetism  ;  a  measurable 
effect  is,  however,  only  produced  by  the  two  first  double  linkings. 
Aromatic  compounds  behave  as  if  they  contained  tertiary  carbon 
atoms,  an  observation  which  is  in  favour  of  Claus's  formula. 

The  data  for  oxygen  compounds  require  the  assumption  of  different 
values  for  the  susceptibility  of  oxygen  according  to  its  mode  of  com- 
bination. H.  M.  D. 

Effect  of  Mechanical  Vibration  on  Carbon  Dioxide  Near  the 
Critical  Temperature.  II.  Walter  P.  Bradley,  Arthur  W. 
Brown,  and  C.  F.  Hale  {Physical  Review,  1908,  26,  470—482).— 
Further  details  are  given  of  the  production  of  fog  in  carbon  dioxide 
under  the  conditions  described  in  a  previous  paper  (Abstr.,  1905,  ii, 
75).  A  distinction  is  drawn  between  dynamic  fog,  which  clears  up  at 
once  when  the  vibrations  are  interrupted,  and  the  more  persistent 
residual  fog,  which  clears  away  in  part  by  settling.  The  sensitiveness 
of  the  system  to  vibrations  depends  greatly  on  the  width  of  the  tube, 
which  must  be  at  least  5  mm.  in  internal  diameter,  and  on  the 
temperature.  When  the  carbon  dioxide  is  in  thermal  equilibrium, 
residual  fog  practically  cannot  be  produced  below  30° ;  the  system  is 
most  sensitive  at  31*1 — 31*2°,  and  above  the  latter  temperature  the 
sensitiveness  diminishes  rapidly.     The  critical  temperature  is  31*26°. 

The  effect  of  rising  and  falling  temperature  on  the  fog  has  been 
investigated.  Minute  changes  of  temperature  were  brought  about  by 
sudden  slight  alteration  of  the  volume  of  the  carbon  dioxide,  as  well 
as  by  the  slower  method  of  changing  the  temperature  of  the  bath. 
When  the  temperature  is  very  near  the  critical  and  the  gas  is  slightly 
compressed,  new  liquid  is  after  a  time  formed,  and  this  is  at  first  not 
allied  in  sensitiveness  to  the  liquid  existing  previously,  but  to  what 
remains  of  the  vapour  phase.  Under  equilibrium  conditions,  fog  tends 
to  thicken  towards  the  meniscus,  and  the  phenomena  may  be  used 
to  define  the  boundary  between  phases  when  the  meniscus  is  no  longer 
visible.  G.  S, 
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Liquid  above  the  Critical  Temperature.  "Walter  P.  Bradley, 
Arthur  W.  Browne,  and  C,  F.  Hale  {Physical  Review,  1908,  27, 
90 — 106). — When  carbon  dioxide  is  progressively  compressed  in  a 
Cailletet  apparatus  just  below  the  critical  temperature,  at  a  certain 
point  liquid  begins  to  run  down  the  glass,  forming  "  ripples,"  which 
adhere  to  the  wall  until  they  reach  the  level  of  the  meniscus,  when 
they  leave  the  wall  and  mix  with  the  remainder  of  the  liquid.  The 
same  phenomenon  may,  however,  be  ob.served  above  the  critical  {toint, 
even  up  to  38°  the  ripples  run  down  the  glass  for  some  distance,  and 
then  spread  out  as  though  they  had  reached  a  "  liquid  "  and  were 
mixing  with  it.  An  increase  in  the  volume  of  this  localised  "  liquid  " 
results,  above  the  critical  temperature,  in  ripples  or  striae,  which  flow 
upwards,  without  any  tendency  to  adhere  to  the  glass,  until  they  reach 
the  localised  vapour.  Below  the  critical  temperature,  these  ripples 
are  replaced  by  bubbles,  rising  to  the  meniscus.  For  these  and  other 
reasons,  it  is  considered  that  liquid  exists  above  the  critical  tempera- 
ture. 

The  paper  concludes  with  a  discussion  of  the  nature  of  the  critical 
state.  G.  S. 

Examination  of  the  Laws  of  Radiation  of  the  Bunsen 
Flame.  Hans  Schmidt  {Ann.  Physik,  1909,  [iv],  29,  971— 1028).— It 
has  been  found  that  the  radiation  of  a  Bunsen  flame,  investigated 
for  the  bands  at  2'7/Lt  aud  4'4/li,  is  determined  by  the  same  quantitative 
laws  which  regulate  the  radiation  of  a  black  body.  Although  it  is 
not  po.ssible  to  conclude  from  this  that  the  radiation  is  a  pure  tempera- 
ture effect,  the  author  supposes  that,  although  the  origin  of  the  radiation 
is  a  luminescence  phenomenon,  the  intensity  is  determined  by  the 
temperature  of  the  surrounding  medium. 

The  mean  temperature  of  the  Bunsen  flame,  examined  by  the  author 
at  a  height  of  2'5  cm.  above  the  mouth  of  the  burner,  was  found  to 
be  1670°.  H.  M.  D. 

The  Specific  Heats  of  Argon,  Steam,  Nitrogen,  and  Hydrogen 
at  Very  High  Temperatures.  Mathias  Pier  {Zeitsch.  EUktrochem., 
1909,  15,  536 — 540). — Electrolytic  gas,  mixed  with  one  of  the  other 
gases,  was  exploded  in  a  spherical  bomb  of  35  litres  content,  and  the 
pressure  measured  by  means  of  a  corrugated  steel  diaphragm  fixed  in 
the  side  of  the  bomb.  The  maximum  movement  of  the  centre  of  the 
diaphragm  was  about  0*8  mm. ;  this  was  transmitted  by  a  lever  to  a 
silver  mirror,  from  which  a  spot  of  light  was  reflected  on  to  a  rapidly 
moving  photographic  film.  In  this  way  the  rise  and  subsequent  fall 
of  pressure  due  to  the  explosion  and  cooling  of  the  gases  is  registered. 
The  moving  parts  of  the  manometer  weighed  less  than  1  gram,  and 
the  curves  obtained  showed  a  sharp  maximum  and  were  free  from  the 
waves  due  to  the  inertia  of  the  manometer  which  previous  observers 
have  obtained.  The  mean  molecular  heats  of  the  gases  between  0° 
and  t°  found  are  : 

Steam    6 -065 +  0-0005^  +  0  "2  x  10-»«3 

Argon    2-977 

Nitrogen' •     4-900  +  0-00045< 

Hydrogen 4-700  +  0-00045< 

VOL.  XCVL  ii.  53 


790  ABSTRACTS  OF  CHEMICAL  PAPERS. 

These  formulae  hold  good  for  values  of  t  lying  between  1300°  and 
2500°.  The  close  agreement  between  the  value  found  for  argon  and 
the  theoretical  value  is  regarded  as  proving  the  accuracy  of  the  results. 

T.  E. 

Calorimetric  and  Oryoscopic  Constants  of  Mercuric 
Bromide.  Joseph  Guinchant  {Compt.  rend.,  1909,  149,  479 — 481. 
Compare  Abstr.,  1907,  ii,  667  ;  Beckmann,  loc.  cit.,  739). — Mercuric 
bromide  melts  at  235°  and  has  a  latent  heat  of  fusion  (L)  of  12'8  cal. 
The  solid  has  specific  heat  0*052,  and  the  liquid,  0*068.  Applica- 
tion of  van't  Hoff's  formula,  K  =  0-0l98T^/L,  gives  the  value  403  for 
the  cryoscopic  constant  of  mercuric  bromide,  where  T  is  the  absolute 
melting  point.  Experimental  determinations  of  the  cryoscopic  constant 
with  various  solutes  show  a  decrease  in  the  value  obtained  as  the  con- 
centration of  the  solutions  increased.  The  author  therefore  calculates 
the  limiting  value  of  the  cryoscopic  constant  for  infinitely  dilute 
solutions.  The  results  obtained  are:  /3-dibromonaphthalene  407, 
anthraquinone  380,  mercurous  bromide,  HggBrg,  378,  antimony 
bromide,  SbBrg,  350,  ammonium  bromide  345,  potassium  bromide  323, 
silver  bromide  320,  thallium  bromide  283.  Bromides  of  lead,  lithium, 
sodium,  and  calcium  are  insoluble  in  fused  mercuric  bromide.  Solutions 
of  mercurous  bromide  in  mercuric  bromide  are  anomalous,  for  as  the 
concentration  of  the  solutions  increases,  the  cryoscopic  constant  increases. 
This  is  due  to  the  formation  of  a  cryohydrate  containing  4*69%  of 
mercurous  bromide  and  melting  at  231°.  The  increase  of  K  from  378 
at  infinite  dilution  to  431  in  a  solution  of  3*533%  strength  corresponds 
with  a  compound  of  formula  HggBrg.fiHgBrg. 

Since  the  experimental  cryoscopic  constant  (mean  340)  is  markedly 
less  than  the  theoretical  (403),  it  is  suggested  that  mercuric  bromide, 
like  benzene  in  some  instances,  does  not  completely  separate  the  solute 
into  single  molecules.  R.  J.  C. 

cycloHexeine  as  a  Cryoscopic  Solvent :  Behaviour  of 
Piperidine.  Luigi  Mascabelli  and  A.  Constantino  {Atti  U.  Accad. 
Lincei,  1909,  [v],  18,  ii,  104 — 111.  Compare  this  vol.,  ii,  19). — In 
order  to  ascertain  whether  the  abnormal  depressions  of  the  freezing 
point  of  c2/c^ohexane  are  due  to  the  formation  of  solid  solutions,  the 
authors  have  made  further  experiments  on  the  behaviour  of  piperidine 
in  this  solvent. 

It  is  found  that  the  cryoscopic  behaviour  of  piperidine  in  cyclo- 
hexane  containing  a  small  amount  of  /)-dibromobenzene  is  similar  to 
that  exhibited  in  the  pure  solvent.  Determinations  were  made  of 
amounts  of  piperidine  and  p-dibromobenzene  in  the  crystals  separating 
from  such  solutions,  the  results  indicating  that  solid  solutions  are 
formed  between  the  cyc^ohexane  and  piperidine  ;  the  results  were, 
however,  not  sufficiently  accurate  to  admit  of  conclusions  being  drawn 
concerning  the  concentrations  of  these  solid  solutions  or  the  coefficients 
of  distribution  of  the  piperidine  between  the  solid  and  liquid  phases. 

The  freezing-point  curve  of  the  system  piperidine-c?/c?ohexane  consists 
of  two  branches  meeting  at  a  eutectic  point  at  about  —  33°,  at  which 
the  mixtui'e  contains  62*6%  of  piperidine. 
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The  m.  p.  of  pifteridine  is  found  to  be  -  13°,  the  value  usually  given 
in  text-books  being   -  17°.  T.  H.  P. 

Latent  Heat  of  Fusion  and  Specific  Heat  of  Propionic 
Acid.  GusTAVE  Massol  and  A.  Faucon  {Compt.  rend.,  1909,  149, 
345 — 348). — The  acid  which  was  U8ed  in  the  determination  of  the 
latent  heat  of  fusion  melted  at  -  19*8°,  and  was  kept  for  three  hours 
at  -  20°  before  the  experiment.  The  mean  value  obtained  was  23*35 
Cal.,  whereas  the  numbers  calculated  from  the  formula  of  van't  Hoff 
and  de  Forcrand  are  respectively  26*7  and  30*36  Cal.  The  latent 
heat  is  supposed  to  vary  with  the  time  which  has  elapsed  since 
solidification  took  place. 

The  specific  heat  of  solid  propionic  acid  between  -  46°  and  —19*8° 
was  found  to  be  0*728,  which  is  very  much  greater  than  that  of  the 
liquid  (0*535).  H.  M.  D. 

Modification  of  the  Beckmann  Apparatus  by  which 
Constant  Readings  are  Obtained  in  Determining  the  Boiling 
Points  of  Aqueous  Solutions.  Edmund  Knecht  and  J.  P.  Batey 
{Mem.  Manchester  Phil.  iSoc.,  1 909,53,  xix,  1 — 6). — Both  Bigelow  (Abstr., 
1900,  ii,  9)  and  Beckmann  (Abstr.,  1908,  ii,  633,  1014)  have  stated 
that  electric  heating  is  not  suitable  for  the  ebullioscopic  method  for 
determining  molecular  weights  in  aqueous  solution  owing  to  the 
electrolysis  which  takes  place.  These  investigators  used  a  heating  coil 
of  5  ohms  resistance,  the  drop  in  potential  across  the  coil  being  from 
7^  to  10  volts. 

The  authors  find  that  the  electrical  method  of  heating  is  quite  satis- 
factory, even  with  aqueous  solutions,  when  a  heating  coil  of  low  re- 
sistance is  used.  In  tbeir  apparatus  the  resistance  of  the  coil  at  100° 
is  0*47  ohms,  and  the  drop  in  potential  across  the  coil  in  order  to 
obtain  a  heating  current  of  6*5  amperes  is  only  3  volts.  Experiments 
which  were  made  on  solutions  of  potassium  chloride  and  iodide  showed 
that  the  amount  of  electrolysis  was  negligible. 

Measurements  of  the  molecular  elevations  of  the  boiling  point  of 
several  electrolytes  and  non-electrolytes  gave  results  which  agreed 
with  those  obtained  by  other  observers  by  the  usual  method. 

T.  S.  P. 

Vapour  Pressure  of  Ice.  Max  Thiesen  {Ann.  Phyaik,  1909, 
[iv],  29,  1057— 1062).— The  data  obtained  by  Scheel  and  Heuse  (this 
vol.,  ii,  643)  for  the  vapour  pressure  of  ice  can  be  satisfactorily 
represented  by  the  formula:  log.jo/;;<,  =  9-632(l  -  0  00035«).</:7',  or  by 
log.jo/jDo  =  8*891.</252  +  <.  In  these  equations,  Z^and  T' represent  tem- 
peratures measured  respectively  from  0°  and  absolute  zero,  and  po  and 
p  the  vapour  pressures  of  ice  at  0°  and  f.  H.  M.  D. 

Isotherms  of  Monatomic  Gases  and  their  Binary 
Mixtures.  III.  Data  Concerning  Neon  and  Helium. 
H.  Kamerlingh  Onnes  {Froc.  K.  Akad.  Wetensch.  Amsterdam,  1909, 
12,  175 — 178). — By  cooling  with  liquid  hydrogen,  neon  was  condensed 
in  a  tube  connected  with  a  manometer.     The  liquid  hydrogen  was  then 

53—2 
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removed,  and  the  temperature  of  the  experimental  tube  gradually 
allowed  to  rise,  the  pressure  at  which  the  meniscus  disappeared  being 
noted.  In  this  way  ib  was  found  that  the  triple-point  pressure  was 
35  cm.,  and  the  critical  pressure  29  atmospheres. 

In  a  somewhat  similar  manner  the  critical  pressure  of  helium  was 
found  to  be  2 '75  atmospheres.  During  these  experiments  the  vapour 
pressure  of  the  liquid  helium  was  lowered  to  2*2  mm.,  and  a  tempera- 
tui'e  reached  which  was  estimated  to  lie  below  2*5°  abs.  ;  this  is  the 
lowest  temperature  which  has  hitherto  been  attained.  Even  at  this 
low  pressure  and  temperature  the  helium  remains  a  light  mobile 
liquid.  T.  S.  P. 

Condition  of  Substances  in  Solution  in  Absolute  Sulphuric 
Acid.  III.  and  IV.  Giuseppe  Oddo  and  E.  Scandolo  (Gazzetta, 
1909,  39,  ii,  1—21,  44—47.  Compare  this  vol.,  ii,  377).— The  authors 
have  investigated  the  cryoscopic  behaviour  of  solutions  of  alcohols  of 
various  types  dissolved  in  absolute  sulphuric  acid,  special  care  being 
taken  to  avoid  the  presence  of  traces  of  sulphur  trioxide  in  the  acid 
employed. 

The  normal  primary  alcohols,  methyl,  ethyl,  propyl,  butyl,  heptyl, 
and  octyl,  exhibit  uniform  behaviour,  the  molecular  weights  in  abso- 
lute sulphuric  acid  being  36 — 38%  of  the  theoretical  values.  These 
results,  and  also  those  obtained  from  a  qualitative  study  of  the  solu- 
tions, show  that,  when  these  alcohols  dissolve  in  sulphuric  acid,  the 
reaction  taking  place  is  expressed  solely  by  the  equation  :  S02(OH)2  4- 
il-[CH2],rOH  =  OH-S02-0-[CH2Vi^  +  H20,  according  to  wbich  the 
molecular  weight  of  the  alcohol  in  the  solution  should  be  37%  of  the 
calculated  value.  Whether  the  above  reaction  takes  place  directly 
or  by  way  of  the  intermediate  additive  compound, 

fl-[OH2]n-0-SO(OH)3, 
cannot  be  determined  from  the  cryoscopic  data. 

Primary  alcohols  with  a  side-chain  behave  dissimilarly.  The  mole- 
cular weight  of  wobutyl  alcohol  in  absolute  sulphuric  acid  is  42 — 44%, 
that  of  active  amyl  alcohol,  44 — 46%,  and  that  of  tsoamyl  alcohol 
36 — 38%  of  the  theoretical  values.  The  influence  of  the  side-chain 
hence  depends  on  its  complexity  and  on  its  position  in  the  molecule. 
If  it  starts  from  the  y-carbon  atom  and  is  not  complicated,  the  behaviour 
of  the  alcohol  differs  but  little,  if  at  all,  from  that  of  the  normal  primary 
alcohols.  If,  however,  the  branching  takes  place  at  the  ^-carbon  atom, 
elimination  of  unsaturated  hydrocarbon  according  to  'the  equation 
S03H-0-CH2-CHER'  =  H2SO^-hCH2'CRR'  soon  commences,  such 
elimination  increasing  in  rapidity  with  the  complexity  of  R  and  R'. 
Should  these  hydrocarbons  remain  in  solution  and  not  be  ionised, 
they  would  not  cause  the  molecular  weight  to  change  from  37%  of 
the  theoretical  value  ;  it  is  therefore  supposed  that  they  separate  in 
small,  transparent  drop.-',  possibly  in  a  colloidal  condition,  the  molecular 
weight  increasing  with  the  abundance  of  such  separation. 
j^r-The  molecular  weights  of  secondary  alcohols  in  absolute  sulphuric 
acid  ara  for  wopropyl,  37 — 39°;  for  butyl,  47 — 49%;  for  octyl, 

CH8-[CH2]6-CHMe-OH, 
42 — 44%,  and  for  menthol,  35 — 37%  of  the  theoretical  values.     Other 
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factors  besides  the  secondary  nature  and  the  branching  are  here  at 
work. 

Of  the  three  tertiary  alcohols  examined,  trimethylcarbinol  and 
dimethylethylcarbinol  give  molecular  weights  equal  to  48 — 50%  of  the 
theoretical  values  in  freezing  ab!^olute  sulphuric  acid.  These  high 
values  are  related  to  the  prompt  elimination  of  the  unsaturated  hydro- 
carbon, as  is  indicated  by  qualitative  study  of  the  solutions.  Triphenyl- 
carbinol,  however,  gives  a  molecular  weight  25 — 27%  of  the  calculated 
value.  Like  all  alcohols,  triphenylcarbinol  in  absolute  sulphuric  acid 
immediately  gives  rise  to  the  corresponding  ester,  which,  in  this  case, 
acts  as  a  true  salt,  not  of  the  oxonium,  but  of  the  tripbenylcarbon 
type.  The  theoretical  molecular  weight  under  such  conditions  should 
be  27-27%  of  the  calculated  value. 

In  the  fourth  part  of  this  paper,  the  authors  give  the  results  of  a 
study  of  the  nature  of  the  oil  separating  from  a  solution  of  isobutyl 
alcohol  in  absolute  sulphuric  acid.  Except  for  a  small  inseparable 
fraction,  the  oil  is  non-oxygenated,  and  consists  entirely  of  hydro- 
carbons of  the  paraffin  series,  being  very  similar  in  its  properties  ^ 
American  petroleum.  The  mechanism  of  the  formation  of  these 
hydrocarbons  is  as  follows.  By  elimimition  of  water,  the  alcohol  gives 
rise  to  the  corresponding  unsaturated  hydrocarbon,  which  then  forms 
various  polymerides.  In  contact  with  bulphuric  acid,  the  latter  are 
partly  oxidised  and  partly  reduced  to  the  saturated  hydrocarbon, 
which  separates,  whilst  the  sulphuric  acid  is  reduced  to  sulphurous 
acid  and  ultimately  to  sulphur. 

Hantzsch's  work  (Abstr.,  1908,  ii,  14,  462;  this  vol.,  ii,  18)  is 
criticised.  T.  H.  P. 

Siraplifled  Method  and  Apparatus  for  Detenaining  the 
Calorific  Power  of  Combustible  Gases.  Paul  Lemoult  {Compt. 
rend.,  1909,  149,  454 — 456). — The  combustion  of  equal  volumes  of 
hydrogen  and  carbon  monoxide,  according  to  the  equations:  Hj-I-O^ 
H20-|-69Cal.,  CO -f- 0  =  COg -I- 68-2  Cal.,  if  carried  out  in  presence  of 
alkali,  gives  rise  to  the  same  contraction  and  requires  the  same 
volume  of  oxygen.  As  the  heats  of  combustion  of  these  two  gases 
are  practically  equal  to  68*6  Cal.,  for  calorimetric  purposes  hydrogen 
and  carbon  monoxide  may  be  considered  together.  If  only  hydrogen 
and  carbon  monoxide  are  present,  taking  a  as  the  contraction  on 
combustion  and  b  as  the  volume  of  oxygen  required  relative  to  the 
original  volume  of  gas,  the  calorific  value  per  litre  will  be  given  by 
P=2"049a  or  /'  =  6'1476,  subject  to  correction  for  temperature  and 
pressure.  If  besides  hydrogen  and  carbon  monoxide  other  combustible 
gases  are  present,  a  will  not  be  equal  to  36.  In  the  usual  case  where 
methane  is  present  in  quantity,  taking  its  heat  of  combustion  as 
213-2  Cal.,  it  easily  follows  that  P  =  (0-914o-t- 3-4056;.  When  no 
methane  is  present,  a  is  equal  to  36,  and  this  equation  reduces  to 
the  one  given  above. 

The  author  shows  that  the  presence  of  ethylene,  benzene,  acetylene, 
etc.,  in  the  usual  small  proportions,  introduces  an  error  which  cannot 
exceed  2%,  that  is,  of  the  same  order  as  the  experimental  error  in  most 
calorimeters.     The  estimation  of  calorific  power  by  the  author's  method, 
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which  requires  as  data  only  the  volume  of  oxygen  used  and  the 
contraction  in  volume  on  combustion  in  presence  of  alkali,  can  be 
carried  out  in  a  simple  portable  apparatus.  By  this  means  the  calorific 
value  of  the  town  gas  at  Lille  was  found  to  be  497*8  and  500*7  Cal. 
per  litre,  whereas  the  Berthelot  bomb  calorimeter  gave  503  "2  Cal. 

R.  J.  C. 

Thermochemistry  of  Nitrous  Acid.  W.  Sventoslavsky  [in  part, 
with  S.  TscHEGOLEFF,  Skrjischevsky,  W.  Ossmulsky,  and  S.  Gerich] 
{J.  Russ.  Phys.  Chem.  Soc,  1909,  41,  587— 641).— The  author  has 
studied,  by  the  methods  previously  employed  (this  vol.,  ii,  23,  213, 
547),  the  heats  of  solution,  neutralisation,  and  decomposition  of 
nitrous  acid  and  the  action  of  nitrous  acid  on  phenols,  tertiary 
aromatic  amines,  secondary  amines,  primary  aromatic  amines,  carb- 
amide, and  hydroxylamine.  The  results  confirm  many  of  the  conclusions 
previously  drawn  (loc.  cit.),  such  as  the  general  law  of  the  increase  of 
the  heat  of  formation  of  an  atomic  linking  as  the  molecular  weight  of 
the  compound  increases.  The  following  points  are  also  brought  out 
by  the  numbers  obtained. 

The  thermochemical  characters  of  the  linkings  of  hydroxylamine 
and  nitrous  acid,  and  thermal  investigation  of  the  reaction  of  the 
former  with  quinones  and  of  the  latter  with  phenols,  show  that  the 
heat  of  transformation  of  nitrosophenol  into  quinoneoxime  is  nil. 

The  complete  analogy  found  to  exist  between  nitrosophenols  and 
tertiary  aromatic  nitrosoamines  indicates  that  the  nitroso-group 
functions  in  both  classes  of  compounds,  and  weighs  against  the 
quinonoid  formula  for  them.  T.  H.  P. 

Heat  of  Formation  of  Cuprous  and  Oupric  Sulphides. 
H.  VON  Wartenberg  {Zeitsch.  physikal.  Chem.,  1909,  67,  446 — 453). — 
According  to  Thomsen,  cuprous  sulphide  combines  with  sulphur  to 
form  cupric  sulphide  without  absorption  or  development  of  heat,  but 
as  this  statement  is  in  conflict  with  other  observations,  the  heats  of 
formation  of  the  two  sulphides  have  been  determined  by  bringing 
about  the  combination  of  the  dry  elements  in  a  modified  form  of 
calorimeter.  The  results  are  as  follows  :  2Cu  +  S^  =  OugS^ry^t  +  1 9*0  Cal. ; 
2Cu  +  2Sa  =  2CuS„,st.  +  23-2  Cal.  (Sa  =  rhombic  sulphur)."  Hence  a 
little  heat  is  given  out  when  cupric  sulphide  is  formed  from  cuprous 
sulphide  and  sulphur.  Cupric  sulphide  can  be  formed  by  direct 
combination  only  within  narrow  limits  of  temperature ;  at  lower 
temperatures  the  rate  of  formation  is  too  small,  and  at  higher  tempera- 
tures its  dissociation  pressure  exceeds  one  atmosphere.  G.  S. 

Density  of  Mixtures  of  Water  and  Ethyl  Alcohol.  F.  Schwers 
(Rec.  trav.  chim.,  1909,  28,  261 — 266). — The  densities  of  mixtures  of 
water  and  ethyl  alcohol  at  temperatures  between  0°  and  30°  have  been 
determined  by  Mendeleeff  {Ann.  Phys.  Chem.,  1869,  [ii],  138).  The 
author  has  determined  the  densities  of  mixtures  containing  from 
4*99%  to  93'55%  of  alcohol  at  temperatures  varying  from  14*6°  to 
74  "2°  by  the  method  previously  employed  for  mixtures  of  glycol  and 
glycerol  with  water  (this  vol.,  i,  80).     The  composition  of  the  various 
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mixtures  studied  was  determined  by  reference  to  Mendel6eff's  results, 
after  determining  their  density  at  a  low  temperature.  The  results  are 
given  in  tabular  form,  and  the  variation  of  the  contraction  (on 
mixing)  with  the  temperature  is  plotted  in  a  series  of  curves.  The 
observation  of  Kopp,  that  this  contraction  diminishes  as  the  tem- 
perature increases  for  all  mixtures  containing  more  than  16*5%  of 
alcohol,  and  increases  with  the  temperature  for  mixtures  containing 
less  than  16*5%,  whilst  for  the  mixture  containing  16*5%  it  is  constant, 
is  confirmed.  In  addition,  the  author  observes  that  between  65°  and 
65°  the  contraction  of  all  the  mixtures,  except  that  containing  16'5% 
of  alcohol,  ceases  to  vary  for  a  certain  small  alteration  in  tempera- 
ture, this  phenomenon  being  exhibited  by  a  slight  flattening  of  the 
curves  at  this  point.  This  point  of  inflexion  is  less  marked  than  in 
mixtures  of  glycol  and  water,  and  still  less  than  in  the  glycerol-water 
mixtures.  E.  H. 

Is  there  Contraction  when  Sucrose  is  Dissolved  in  Water? 
R.  Olizy  {Hull.  Assoc,  chim.  Sticr.  Dist.,  1909,  27,  60— 69).— Sucrose 
and  water  are  placed  separately  in  a  closed  vessel,  and  the  pressure  of 
the  air  in  the  vessel  carefully  determined.  When  solution  takes  place, 
the  pressure  remains  unaltered,  showing  that  there  is  no  change 
of  volume  when  sucrose  dissolves  in  water.  The  density  of  dissolved 
sucrose,  calculated  from  the  density  of  solutions,  is  1*612  at  15°, 
in  exact  agreement  with  the  value  for  solid  sucrose  given  by  Kopp. 
The  relation  between  the  density,  d,  and  concentration  of  sugar 
solutions  is  accurately  represented  by  the  formula  I00(d\^  ~^)~ 
0*37965«,  where  $  is  the  number  of  grams  of  sucrose  per  100  c.c.  of 
the  solution  at  15°.  O.  8. 

Change  of  Density  of  Liquid  Systems  during  Chemical 
Beactions.  Alfred  Benkatu  [Zeitsch.  physikcd.  C/iem.,  1909,  67, 
501 — 511). — It  is  shown  by  experiments  on  the  hydrolysis  of  sucrose 
and  ou  the  formation  and  decomposition  of  esters  that  the  rate  of  some 
reactions  can  be  followed  by  measuring  the  change  of  density,  the 
latter  being  proportional  to  the  change  of  concentration  of  the  reacting 
substances.  A  reaction  proceeds  with  expansion  or  contraction  accord- 
ing as  the  number  of  dissolved  molecules  diminishes  or  increases. 
Increase  of  the  external  pressure,  and  the  addition  of  indifferent 
substances  which  increase  the  internal  pressure,  accelerate  reactions 
accompanied  by  contraction,  and  retard  those  attended  by  expansion. 

G.  S. 

Adsorption  of  Q-old  by  Charcoal  from  Aqueous  Solutions  of 
its  Salts.  S.  Brussow  (Zeitsch.  Chetn.  Ind.  Kolloide,  1909,  6, 
137 — 138). — The  different  kinds  of  charcoal  used  were  :  (1)  bone  char- 
coal, either  dried  at  110°  or  undried  ;  ("3)  wood  charcoal,  in  the  form  of 
powder ;  (3)  coke  of  the  ordinary  commercial  variety ;  (4)  retort 
carbon.  The  adsorption  of  the  gold  was  observed  either  by  shaking 
the  charcoal  with  the  solution  of  the  gold  salt,  or  by  filtering  the  gold 
solution  through  the  charcoal,  or  else  by  simply  immersing  the  charcoal 
in  the  solution.  The  gold  solutions  varied  in  strength  from  0*000045 
to  0*002  gram  AuClg  per  1  c.c.  of  solution. 
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In  all  cases  the  gold  was  completely  withdrawn  from  the  solution, 
the  chlorine  being  left  behind.  Salts,  such  as  sodium  chloride,  mag- 
nesium sulphate,  magnesium  chloride,  calcium  sulphate,  and  potassium 
hydrogen  carbonate,  did  not  affect  the  adsorption. 

Solutions  of  the  bromide  and  iodide  of  gold  and  of  potassium  aurous 
cyanide  behaved  similarly  to  the  solution  of  gold  chloride.     T.  S.  P. 

Some  Colour  Demonstrations  of  the  Dissociating  Action  of 
Water.  Kobert  L.  Taylor  {Mem.  Manchester  Fhil.  Soc,  1909,  63, 
[xviii],  1 — 3). — A  recapitulation  of  some  of  the  applications  of  the 
dissociation  theory  to  the  explanation  of  the  colour  of  various  salts,  for 
example,  copper  sulphate,  ferric  thiocyanate,  and  potassium  per- 
manganate, in  aqueous  solution.  T.  S.  P. 

Intervention  of  Osmotic  Pressure  in  Dyeing.  Daniel  A. 
HosENSTiEHL  {Compt.  rend.,  1909,  149,  396 — 399). — The  author 
advances  reasons  which  lead  him  to  suppose  that  the  action  of  dyes  is 
due  to  physical  cohesion  between  the  fabric  and  the  colouring  matter, 
and  that  intimate  contact  between  the  two  is  brought  about  through 
the  intervention  of  osmotic  pressure.  W.  O.  W. 

Osmotic  Pressure  of  Complex  Solutions.  Alexander  A. 
Jakowkin  {Zeitsch.  physikal.  Chem.,  1909,  67,  309 — 320.  Compare 
Abstr.,  1901,  ii,  87). — As  complex  solution  the  comparatively  simple 
case  of  one  solute  in  a  mixture  of  two  solvents  is  considered.  It 
is  shown  theoretically  that  the  complex  solvent  is  in  osmotic 
equilibrium  with  the  complex  solution  when  the  ratio  of  the  "  mole- 
cular roots  "  of  the  vapour  pressures  of  the  components  of  the  solvent 
(  VPj  where  m  is  the  molecular  weight)  is  the  same  for  the  two 
phases. 

To  test  the  theory,  the  partial  pressures  of  the  two  components  in  a 
mixture  of  the  ether  of  etbyleneglycol  and  water  (the  complex  solvent) 
and  in  solutions  of  glycerol  (a  non-volatile  solute)  in  the  complex 
solvent    have  been  determined  at  50°  (compare  Makovetski,  Abstr., 

1908,  i,  753),  A  mixture  containing  36  8%  of  glycerol  and  the 
water  and  the  ether  in  varying  proportions  was  used.  The  osmotic 
pressure,  calculated  from  the  observations  according  to  the  formulae 
deduced,  is  about  1*5  times  the  gas  pressure  in  water  alone,  and  in 
mixtures  containing  up  to  20%  by  weight  of  the  ether,  but  diminishes 
to  about  one-sixth  of  the  gas  pressure  when  the  solution  contains 
60  mol.%  of  the  ether.  G.  S. 

Piezochemical  Studies.  II.  Influence  of  Pressure  on 
Solubility.    Ernst  Cohen  and  L.  R.  Sinnige  {Zeitsch.  physikal.  Chem., 

1909,  67,  432 — 445.  Compare  this  vol.,  ii,  291,  641). — An  arrange- 
ment by  which  solubilities  under  high  .pressures  may  be  accurately 
determined  is  figured  and  described  in  detail.  The  apparatus  is 
provided  with  an  electro-magnetic  stirrer,  and  the  temperature  is 
measured  with  a  platinum  resistance  thermometer.  The  solubility  of 
CdSO^.fHgO,  expressed  as  the  number  of  grams  of  anhydrous  salt 
in  100  grams  of  water  at  25°  under  different  pressures,  is  as  follows  : 
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76-80  at  1  atmosphere,  7800  at  500  atmospheres,  78-72  at  1000  atmo- 
spheres. For  ZnSO^JHjO  at  25°  57-95  grams  anhydrous  salt  at 
1  atmosphere,  57-91  grams  at  500  atmospheres,  5755  grams  at  1000 
atmospheres.  G.  S. 

Formation  of  Solid  Surfaces  on  Liquids.  G.  Nagel  {Ann. 
Physik,  1909,  [iv],  29,  1029— 1056).— It  is  shown  that  the  formation 
of  solid  layers  at  the  surface  of  solutions  is  a  phenomenon  of  frequent 
occurrence.  For  different  types  of  solutions,  such  as  solutions  of 
dyes,  metallic  salts,  and  colloidal  metals,  it  has  been  found  that  this  is 
due  to  the  separation  of  insoluble  substances  at  the  surface,  and  that 
these  are  either  present  in  the  form  of  very  6ne  suspensions  in  the 
liquid  or  are  the  result  of  chemical  changes  at  the  surface  of  the 
liquid. 

In  the  special  case  of  an  aqueous  solution  of  magenta,  which  was 
examined  in  detail,  the  experiments  show  that  the  formation  of  the 
surface  layer  is  not  influenced  by  the  surrounding  air,  and  that  the 
substance  in  the  solid  layer  is  insoluble  in  water. 

From  ob.-ervations  on  the  thinnest  surface  layers  formed  in  solutions 
of  cobalt  chloride,  6/x/li  is  deduced  as  the  upper  limiting  value  for  the 
radius  of  the  sphere  of  molecular  action.  H.  M.  D. 

Reciprocal  Action  of  Substances  in  Solution.  Eugkn  von 
BiRON  (/.  Ru88.  Phys.  Cliem.  Soc.,  1909,  41,  :)69— 586).— In  consider- 
ing the  actions  which  substances  in  solution  exert  one  on  the  other, 
the  author  makes  the  two  following  assumptions  :  (1)  That  pairs  of 
liquids  exist  which  are  soluble  in  one  another  in  all  proportions,  and 
retain,  in  the  solutions  so  formed,  their  original  properties  absolutely 
unchanged.  To  the  property  of  forming  such  solutions  he  gives  the 
name  isojluidism.  (2)  That  all  possible  solutions  represent  in  their 
properties  a  series  continuous  from  the  most  simple,  formed  by 
isofluidic  substance.",  to  the  most  complex,  which  exhibit  distinct 
chemical  action  between  the  components. 

Isofluidic  substances  should  form  solutions  without  either  expansion 
or  contraction,  the  specific  volume  being  a  linear  function  and  the 
density  a  hyperbolic  function  of  the  proportion  of  one  of  the  two 
constituents. 

The  author  has  measured  the  deviations  from  these  simple  relations 
exhibited  by  solutions  in  varying  proportions  of  ethyl  iudide  and  ethyl 
acetate;  benzene  and  ethyl  chloride;  chlorobenzene  and  bromobenzene; 
benzene  and  chlorobenzene  ;  benzene  and  bromobenzene  ;  benzene  and 
toluene ;  toluene  and  chlorobenzene ;  toluene  and  bromobenzene ; 
benzene  and  carbon  tetrachloride;  chloroform  and  carbon  tetra- 
chloride ;  ethylene  dichloride  and  ethylene  dibromide ;  carbon  tetra- 
chloride and  chlorobenzene  ;  carbon  tetrachloride  and  bromobenzene ; 
ethyl  acetate  and  ethyl  formate ;  ethyl  acetate  and  methyl  acetate,  and 
methyl  acetate  and  ethyl  formate.  Tables  are  given  showing  in  each 
case  (1)  the  difference,  8,  between  the  observed,  D^,  and  calculated  con- 
tractions, 7)b,  and  (2)  the  contraction  constant,  K,  defined  by  the 
equation  :  I)^  =  K.m^m^,  where  in^  and  m^  are  the  molecular  percentages 
of  the  two  constituents  in  the  golution. 
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For  the  volume  of  1  mol.  of  the  solution,  the  author  deduces  an 
expression  of  the  form  :  A+Bx  +  Cx^,  where  x  is  the  content  of  one  of 
the  components  in  the  solution,  and  A,  B,  and  C  constants  for  the  given 
pair  of  substances.  This  expression  shows  that  the  contraction  is  a 
maximum  for  the  solution  containing  the  two  components  in  equal 
molecular  proportions,  the  amount  of  the  contraction  diminishing 
symmetrically  to  zero  for  each  of  the  pure  constituents. 

The  author  is  of  opinion  that  the  contraction  is  not  the  result  of 
chemical  action  between  the  component  liquids,  but  rather  of  a 
physico-mechanical  action.  For  not  only  is  it  difficult  to  imagine 
compounds  such  as  benzene  and  toluene  uniting  to  form  a  chemical 
compound,  but  it  is  improbable  that,  with  liquids  of  such  varying 
chemical  functions  as  those  examined  by  the  author,  such  compounds 
should  always  be  formed  from  the  two  components  in  equimolecular 
proportions,  T.  H.  P. 

Crystallisation  from  Aqueous  Solutions,  II.  Robert  Marc 
(Zeitsch.  physikal.  Ghem.,  1909,  67,  470—500.  Compare  Abstr.,  1908, 
ii,  160). — The  experiments  were  made  by  the  method  already  described, 
except  that  the  rate  of  crystallisation  was  determined  by  measuring 
the  variation  in  the  conductivity  of  the  supersaturated  solution  ;  a 
special  apparatus  for  this  purpose  is  described.  Measuremeots  have 
been  made  with  potassium  sulphate  and  dichromate,  potassium  and 
ammonium  alum  and  silver  acetate,  and  in  all  cases  the  rate  of 
crystallisation  is  proportional  to  the  square  of  the  supersaturation. 
The  temperature-coefficient  between  0°  and  10°  is  1*5 — 1*6  in  all  the 
cases  investigated.  The  velocity  with  which  different  substances 
crystallise  in  equivalent  circumstances  is  not  the  same.  The  velocity 
of  dissolution  is,  under  equivalent  conditions,  always  greater  than  the 
velocity  of  crystallisation,  a  result  which  appears  to  be  incompatible 
with  Nernst's  view  that  a  crystal  is  surrounded  by  a  layer  of  saturated 
solution.  When  crystals  are  added  to  a  supersaturated  solution,  the 
concentration  of  the  solution  diminishes  very  rapidly  within  the  first 
half -minute,  apparently  owing  to  adsorption,  and  a  correction  has 
therefore  to  be  applied  to  the  constants  calculated  for  a  reaction  of 
the  second  order.  This  rapid  change  during  the  first  interval  is 
approximately  proportional  to  the  concentration  of  the  solution. 

G.  S. 

Relation  between  the  Density  and  Orystallographic  Con- 
stants in  Certain  Groups  of  Substances.  Luigi  Colomba  {Atti. 
R.  Accad.  Sci.  Torino,  1909,  44,  684—698.  Compare  this  vol.,  ii, 
560). — The  author  applies  the  principles  previously  expounded  to 
certain  groups  of  substances,  for  which  certain  modifications  are 
necessitated. 

The  first  substances  considered  are  those  which  contain  constituents 
unknown  in  the  free  state.  For  example,  magnetite,  ilmenite,  and 
bixbyite  contain  ferrous  oxide.  The  value  for  this  oxide  of  the  hypo- 
thetical molecular  volume  necessary  for  determining  the  value  of  v"  in 
2v"  is  arrived  at  by  applying  to  magnetite  the  equation  corresponding 
with  the  spinel  group   {loc.  cit.).     The  number,  11-42  (D  6*29),  thus 
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found  for  the  molecular  volume  of  ferrous  oxide  agrees  fairly  well  with 
the  value,  11'76  (D  6"13),  similarly  obtained  from  ilmenite  (ferroua 
titanate).  Taking  the  mean  of  these  two  values,  the  calculated 
densities  for  magnetite,  ilmenite,  and  bixbyite  (FeMnOg)  are513,  473, 
and  519,  the  experimental  numbers  being  515,  4*72  and  4-95  respect- 
ively ;  the  indifferent  agreement  in  the  case  of  bixbyite  is  due  to  the 
presence  of  SiOg.MgO  and  AljOj,  which  lower  the  density.  Similar 
differences  caused  by  impurities  are  found  for  hercynite  and  chromite, 
whilst  for  the  various  members  of  the  granite  group,  differences  are 
found  owing  to  the  replacement  of  certain  of  the  oxides  present  by 
others  in  varying  amounts. 

The  following  cases  are  also  discussed :  (1)  the  rhombohedral 
carbonates,  with  which  it  is  necessary  to  ascertain  a  hypothetical 
value  for  the  molecular  volume  of  carbon  dioxide  in  the  crystalline 
state ;  (2)  the  mercury  compounds,  cinnabar,  metacinnabarite,  and 
tiemannite ;  (3)  substances  which  may  be  regarded  as  additive 
products,  characterised  by  the  fact  that  the  components  and  the 
additive  product  are  all  of  the  same  crystallographic  type,  such  as 
pentlandite  and  chalcopyrite ;  (4)  pyrites,  hauerite,  and  laurite,  for 
which  concordant  results  are  obtained  by  taking  the  value  15"61 
(D  2'06)  for  the  atomic  volume  of  sulphur  instead  of  16"41,  and  (5) 
sperrylite  (PtAs.,)  and  skutterudite  (CoAsj),  in  which  no  such  modifica- 
tion of  the  atomic  volume  of  arsenic  is  necessary  ;  (6)  cobaltite, 
gersdorffite,  and  ulmannite,  for  which  the  index  of  deformation  is 
1*36,  1'34,  and  134  respectively  ;  regarding  these  compounds  as  additive 
products  of  adisulphide  with  a  diarsenide  or  a  diantimonide,  their  index 
of  deformation  should  be  1*343,  the  mean  of  the  values  1*612  and 
1*0746  {loc.  cit).  T.  H.  P. 

Influence  of  Impurities  on  the  Lower  Limits  of  Crystallisa- 
tion. Maurice  Padoa  and  L.  Mervini  {Atti  R.  Accad.  Lincei,  1909, 
[v],  18,  ii,  58 — 63). — The  author  has  measured  the  crystallisation 
velocities  and  lower  limits  of  crystallisation  for  (1)  triphenylmethane 
mixed  with  benzophenone,  aniline,  apiole,  or  a-naphthylamine ;  (2)  di- 
acetylcotoin  mixed  with  benzophenone,  bromonitrobenzene,  apiole,  or 
amyl  alcohol  ;  (3)  salipyrine  mixed  with  benzophenone  or  bromonitro- 
benzene (compare  Bogojawlensky,  Abstr.,  1899,  ii,  206). 

The  results  obtained  show  that  the  addition  of  one  substance  to 
another  always  produces  a  lowering  of  the  inferior  temperature  limit 
of  crystallisation.  In  most  cases,  this  inferior  limit  remains  constant 
while  the  concentration  of  the  added  substance  varies  within  wide 
limits,  although  in  some  instances  it  is  continually  lowered  by  fresh 
addition.  T.  H.  P. 

Experiments  and  Models  in  Illustration  of  Liquid  Crystals. 
Otto  Lehmann  {Phyaikal.  Zeitsch.,  1909,  10,  553— 560).— The  author 
describes  thirty-two  experiments  which  are  designed  to  illustrate  the 
nature  and  properties  of  liquid  crystals,  and  to  show  the  relationships 
between  solid  and  liquid  crystals. 

If  the  orientating  forces  in  the  molecules  are  magnetic  forces,  the 
molecules  of  liquid  crystals  must  represent  astatic  magnetic  systems. 
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Models  of  such  astatic  systems  built  up  from  horse-shoe  magnets  are 
described  and  illustrated.  H.  M.  D. 

• 

Vapour  Pressure  of  the  Granules  of  Solid  Substances. 
P.  N.  Pawloff  {J.  Buss.  Phys.  Chem.  Soc,  1909,  41,  679— 684).— The 
author  has  investigated  the  relation  between  the  vapour  pressure  and 
size  of  solid  granules  by  placing  small  granules  of  various  substances 
in  closed  chambers,  and  observing  from  time  to  time  the  changes  in 
their  magnitudes,  the  temperature  of  the  surrounding  air  being 
13 — 15°.  The  compounds  examined  were  diphenylmethane,  triphenyl- 
methane,  iodoform,  dibenzyl,  menthol,  salol,  guaiacol,  and  azoxy- 
phenetole. 

In  the  case  of  diphenylmethane,  for  example,  the  granules  employed 
were,  at  the  least,  2^  in  diameter.  In  two  days'  time,  these  small 
granules  diminished  in  number,  and  many  as  large  as  30/a  appeared. 
After  six  days,  very  few  granules  less  than  T/x  in  size  were  found,  and 
after  a  month,  granules  less  than  14/a  in  diameter  were  rare.  In  part, 
the  crystals  were  collected  in  heaps  along  the  edges  of  the  chamber, 
and  all  the  crystals  exhibited  rounded  angles. 

Assuming  that  the  pressure  of  saturated  vapours  follows  the  laws  of 
ideal  gases^,  the  Clausius-Clapeyron  equation  for  the  evaporation  of  solids 
leads  to  the  expression  d(log.p)ldT=Q/2T^,  where/)  is  the  pressure  of 
the  saturated  vapour,  Q  the  molecular  heat  of  evaporation,  and  T  the 
absolute  temperature.  From  this  expression,  the  author  deduces  the 
equation  P2'^i/'rr2Pi<C.i-,  where  p^  and  jOg  are  the  vapour  pressures  of 
the  finest  granules,  and  ir^  and  ^2  the  vapour  pressures  of  the  coarse 
granules  at  two  neighbouring  temperatures,  7\  and  T^  {T^^T^. 
This  inequality  determines  the  course  of  the  vapour  pressure  curves 
for  the  granules  considered,  and  renders  it  evident  that,  in  the  general 
case,  these  curves  will  intersect.  From  the  author's  previous  deductions 
(this  vol.,  ii,  295),  it  follows  that,  if  the  free  surface  energy  is  in- 
dependent of  the  radius  of  the  granule,  the  vapour-pressure  curves 
will  meet  at  an  infinite  temperature.  If,  however,  the  free  surface 
energy  is  a  function  of  the  granule-radius,  the  curves  will  meet  at 
some  finite  temperature.  The  relations  between  the  vapour-pressure 
curves  for  the  liquid  and  for  the  small  and  large  solid  granules  in  these 
two  cases  are  discussed.  T.  H.  P. 

Relations  between  the  Surface  Modifications  of  Solid 
Crystalline  Substances.  Nature  of  Liquid  Crystals.  P.  N. 
Pawloff  {J.  Russ.  Phys.  Chem.  Soc,  1909,  41,  685— 688).— The 
variations  in  the  physico-chemical  properties  of  solid  granules  of 
different  magnitudes  being  explained  by  the  unequal  quantities  of 
surface  energy  per  unit  mass  of  the  granules,  the  author  terms  such 
granules  surface  modifications  of  solid  consistency. 

Corresponding  with  the  two  types  of  vapour-pressure  curves  (see 
preceding  abstract),  two  classes  of  surface  modifications  may  be 
distinguished.  With  substances  of  the  first  class,  the  point  of  inter- 
section of  the  vapour-pressure  curves  lies  above  the  ra.  p.,  so  that  the 
transformation  of  one  surface  modification  into  the  other  cannot  be 
observed.     Such  substances  the  author  terms  monotropic  with  respect 
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to  the  transformation  of  their  surface  modifications.  All  substances 
will  be  monotropic  which  exhibit  direct  change  of  the  solid  crystals 
into  the  isotropic  liquid. 

With  substances  of  the  second  class,  the  vapour-pressure  curves 
for  the  large  and  small  granules  meet  at  a  temperature  below  that  at 
which  the  substance  is  converted  into  isotropic  liquid  (m.  p.),  so  that 
the  surface  modifiratioos  can,  in  this  case,  be  converted  one  into  the 
other  at  a  temperature  lower  than  the  m.  p.  ;  such  substances  are 
termed  enantiotropic.  Below  this  transformation  temperature,  the 
coarse-grained  modification  will  be  stable,  whilst  above  it,  the  stable 
modification  will  consist  of  the  smallest  crystalline  individuals  capable 
of  existence.  This  aggregate  of  small  crystals  will  form  a  liquid 
phase,  exhibiting  surface  tension  and  the  other  properties  character- 
istic of  liquids.  To  this  class  of  enantiotropic  substances  must  be 
referred  that  group  of  compounds  which,  on  melting,  are  transformed 
into  anisotropic  liquids,  that  is,  the  so-called  li(]uid  crystals.  The 
latter  are  hence  not  crystals,  but  consist  of  crystalline  dust  condensed 
to  a  liquid,  in  which,  in  some  circumstances,  the  separate  individuals 
may  be  regularly  orientated.  T.  H.  P. 


Composition  of  the  Gases  in  Very  Hot  Flames.  Fritz  Haber 
and  H.  J.  Hodsman  {Zeitsch.  physikal.  Cltem.,  1909,  67,  343—383).— 
In  a  previous  paper,  the  equilibria  in  the  flame  of  carbon  monoxide 
burning  in  oxygen  have  been  investigated  by  a  special  method  (Haber 
and  Le  Rossignol,  this  vol.,  ii,  384),  and  from  the  results  and  the 
heat  of  combustion  of  the  mixture,  the  temperature  of  the  flame  has 
been  calculated  (calorimetric  method).  The  temperature  of  the  flame 
has  also  been  estimated  from  the  above  results,  the  known  equilibria 
at  lower  temperatures,  and  the  specific  heats  of  the  gases  (thermo- 
dynamic method),  but  the  results  of  the  two  methods  are  only  in 
moderate  agreement.  In  order  to  obtain  further  data,  the  above 
experiments  have  been  repeated  and  extended.  The  results  depend 
on  the  degree  of  moisture  present  in  the  flame.  With  moist  carbon 
monoxide,  results  in  good  agreement  with  those  already  described  were 
obtained,  but  when  the  oxygen  is  in  excess  and  is  still  further 
increased,  the  value  of  K  =  [C02]/[CO][02]*  increases  continuously, 
and  the  difference  between  the  calorimetric  and  thermodynamic  values 
of  the  temperature  becomes  regularly  greater.  To  account  for  these 
I'esults,  it  is  suggested  that  an  endotherraic  product  is  formed  from  the 
oxygen  in  the  flame ;  this  may  be  ozone,  oxygen  atoms,  or  products  of 
the  electrolytic  dissociation  of  oxygen.  Ozone  has  been  detected 
qualitatively  in  the  flame.  The  equilibrium  relations  of  ozone  as  a 
function  of  the  temperature  are  discussed  in  detail. 

Experiments  have  also  been  made  with  acetylene  burning  in  oxygen  ; 
the  method  used  in  obtaining  a  suitable  flame  is  described  at  length. 
The  temperature  of  the  flame  is  higher  than  that  of  carbon  monoxide 
(over  3000°  when  the  gases  are  in  the  theoretical  ratio),  and  with 
excess  of  oxygen  there  is  greater  dissociation  of  carbon  dioxide  than 
in  the  carbon  monoxide  flame  under  corresponding  conditions.  The 
equilibrium,  HjO  ^^  Ho  -H  t^Og,  in  the  acetylene  flame  has  also  been  in- 
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vestigated,  and  the  results  are  in  fair  agreement  with  those  of  Nernst 
and  War  ten  berg. 

The  hydrogen-oxygen  flame  has  been  examined  under  the  same 
conditions,  but  the  method  does  not  suffice  to  prevent  recombination 
of  the  products  during  removal  from  the  flame.  Ozone  and  nitrous 
fumes  can  readily  be  detected  in  the  hydrogen-oxygen  flame  a  little 
above  the  inner  cone,  but  attempts  to  detect  hydrogen  peroxide 
under  these  conditions  have  not  led  to  very  satisfactory  results.  The 
acetylene  flame  contained  the  largest  proportion  of  nitrous  fumes : 
under  certain  conditions  as  much  as  4  volumes  to  100  volumes  of 
carbon  dioxide. 

It  is  considered  that  in  gases  above  2500°,  electric  dissociation 
plays  a  great  part  in  the  changes  taking  place.  G.  S. 

Demonstration  of  the  Phase  Rule.  Boulouch  {Compt.  rend., 
1909,  149,  449—450.  Compare  Muller,  Abstr.,  1908,  ii,  466).— The 
attempt  made  by  Muller  to  deduce  the  phase  rule  without  the  aid  of 
thermodynamics  depends  on  the  assumption  that,  when  two  phases  are 
in  equilibrium,  equal  quantities  of  an  independent  constituent  are 
transferred  in  both  directions  a.cross  the  surface  of  separation  in  a 
given  period  of  time,  these  quantities  being  a  function  of  the  pressure, 
temperature,  and  composition  of  the  phases.  There  is  no  evidence  that 
the  equilibrium  between  phases  is  of  this  mobile  character,  or,  if  it  is, 
that  pressure  and  temperature  play  any  part.  In  the  simple  equili- 
brium between  liquid  and  vapour,  the  reversible  transference  of  matter 
from  one  phase  to  the  other  depends  on  volume  alone.  R.  J.  0. 

The  P-T-X  Space  Figure  for  a  System  of  two  Components 
•which  are  Miscible  in  all  Proportions  in  the  Solid  or  Liquid 
Crystalline  Phase.  Andreas  Smits  {Zeitsch.  physikal.  Chem.,  1909, 
67,  464 — 469). — A  theoretical  paper  in  which  a  projected  pressure- 
temperature  composition  space  model  for  the  system  in  question  is 
constructed  and  certain  deductions  drawn.  G.  S. 

Phenomena  Occurring  when  the  Plait-point  Curve  Meets 
the  Three-phase  Line  of  a  Dissociating  Binary  Compound. 
Andkeas  Smits  {Zeitsch.  physikal.  Chem.,  1909,  67,  454 — 463). — 
A  theoretical  paper.  Only  cases  are  dealt  with  in  which  the 
compound  is  miscible  with  its  components  in  all  proportions  in  the 
liquid  form.  The  results  throw  light  on  the  phenomena  occurring 
when  compounds  under  high  pressure  are  raised  to  such  temperatures 
that  critical  phenomena  occur  in  the  case  of  saturated  solutions. 

G.  S. 

Dynamic  AUotropy  of  Sulphur.  The  System  Sulphur- 
Benzoic  Acid.  Hugo  R.  Keuyt  (Zeitsch.  physikal.  Chem.,  1909,  67, 
321 — 342.  Compare  this  vol.,  ii,  228). — The  first  part  of  the  paper 
consists  of  a  theoretical  investigation  of  the  isothermals  of  a  pseudo- 
ternary  system  in  which  there  is  the  possibility  of  the  formation  of 
three  phases,  the  case  in  which  equilibrium  is  attained,  as  well  as 
that  in  which  equilibrium   is   not   attained,  being  considered.     The 


GENERAL   AND   PHYSICAL  CHEMISTRY.  808 

theory  is  applied  to  explain  the  behaviour  of  the  system  sulphur- 
benzoic  acid,  the  two  components,  besides  the  acid,  being  S^  and 
Sa.  The  fusing-point  and  miscibility  curves  of  the  system  have  been 
investigated  in  the  usual  way.  Benzoic  acid  melts  at  121 '7°;  at 
118*5°  the  acid  is  in  equilibrium  with  two  liquid  layers,  and  at  170° 
there  is  a  three-phase  equilibrium  between  three  liquid  layers,  the 
phases  containing  2*2%,  2*8%,  and  82*6%  of  benzoic  acid  respectively. 

G.  S. 

Saponification  in  Stages  of  the  Esters  of  Dibasic  Acids.  II. 
Julius  Meyer  {Zeitsch.  physikcU.  Chem.,  1909,  67,  257— 308).— In  a 
previous  paper  (this  vol.,  ii,  391)  the  results  of  an  investigation  of  the 
hydrolysis  of  the  esters  of  dibasic  acids  in  the  presence  of  dilute  hydro- 
chloric acid  were  given  ;  in  the  present  paper  the  saponification  by  dilute 
alkali  of  the  methyl  and  ethyl  esters  of  malonic  and  succinic  acids,  of 
the  methyl  esters  of  camphoric  acid,  and  of  the  acetic  esters  of  glycol 
and  glycerol  is  discussed.  For  the  first  group,  the  reactions  proceed  in 
the  two  stages:  (1)  di-ester  +  alkali  — >-  alkali  salt  of  mono  ester + 
alcohol  ;  (2)  alkali  salt  of  mono-ester  +  alkali  — >-  alkali  salt  of  dibasic 
acid  +  alcohol,  and  in  the  first  part  of  the  paper  formulae  are 
deduced  which  admit  of  the  calculation  of  the  constant  of  the  first 
reaction  when  the  experimental  data  for  the  latter  and  the  constant 
for  the  second  reaction  are  known. 

The  saponification  of  the  two  acetates  of  glycol  by  alkali  is  in  both 
cases  bimolecular,  and  the  value  of  the  velocity  constant  for  the  first 
reaction  is  double  that  of  the  second.  Similarly,  the  data  for  the 
saponification  of  the  three  glycerol  acetates  are  also  well  represented 
by  the  equation  for  a  bimolecular  reaction ;  the  velocity  constants  for 
the  successive  stages  are  in  the  ratio  3:2:1. 

On  the  other  hand,  the  reaction  between  the  di-esters  of  dibasic  acids 
and  alkali  is  not  bimolecular,  and  there  is  no  simple  relationship 
between  the  constants  for  the  two  stages  of  the  reaction.  At  25°,  the  first 
ester  group  of  malonic  acid  is  split  off  about  100  times,  and  for  succinic 
acid  about  ten  times,  more  rapidly  than  the  second  group.  In  both 
cases  the  methyl  esters  are  saponified  rather  more  rapidly  than  the 
ethyl  esters. 

Besides  the  above  symmetrical  esters,  the  Fand  £  esters  and  the 
di-ester  of  camphoi'ic  acid  have  been  saponified  in  a  mixture  of  methyl 
alcohol  and  water  at  35°  and  45°.  In  this  case  there  are  four  velocity  con- 
stants, those  of  the  V  and  E  mono-esters,  and  the  constants  representing 
the  velocity  with  which  one  group  is  split  off  from  the  di-ester,  giving 
rise  to  the  salts  of  the  V  and  E  mono-esters  respectively.  The  reaction  in 
the  case  of  the  mono-esters  is  bimolecular,  and  the  ratio  j&  :  F  is  38  : 1 
at  35°  and  53-4  : 1  at  45°.  The  saponification  of  the  di-ester  is  very 
complicated. 

The  temperature-coefficients  of  the  various  reactions  have  been 
measured  ;  in  almost  all  cases  the  quotient  for  10°  lies  between  2  and  3. 

The  results  are  interpreted  according  to  the  kinetic  theory  already 
discussed  when  dealing  with  hydi'olysis  in  the  presence  of  acids.  The 
reason  why  there  is  no  simple  relationship  between  the  constants  for 
the  two  stages  of   the  saponification  of  a  symmetrical  ester,  such  as 
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malonic  ester,  is  that  the  product  formed  in  the  first  stage  is  a  salt, 
for  example,  potassium  ethyl  malonate,  wliich  is  highly  ionised,  and  the 
anion  CO^EfCHg-CO'O'  is  not  readily  acted  on  by  the  OH'  group, 
owing  to  the  mutual  repulsion  of  the  negative  charges.  G.  S. 


Inorganic    Chemistry. 


Electrolytic  Preparation  of  Hypochlorites.  W.  N,  Ogloblin 
{J.  Buss.  Phys.  Chem.  Soc,  1909,  41,  670— 679).— After  reviewing 
previous  work  on  the  electrolysis  of  sodium  chloride  solutions,  the 
author  desci-ibes  his  own  experiments  on  this  subject,  the  results  of 
which  are  briefly  as  follows. 

Other  conditions  being  constant,  the  greatest  amount  of  active 
chlorine  is  obtained  at  the  ordinary  temperature  from  the  most  con- 
centrated solution  of  sodium  chloride.  As  the  hypochlorite  solutions 
formed  are  decomposed  by  the  action  of  air  and  light,  the  greatest 
yield  of  active  chlorine  is  obtained  when  the  interruption  of  the  current 
during  electrolysis  is  least.  The  proportion  of  active  chlorine  increases 
with  the  period  of  electrolysis.  The  more  the  temperature  rises  in  the 
electrolytic  cell,  the  less  is  the  yield  of  active  chlorine.  The  greater 
the  current  employed,  the  greater  will  be  the  active  chlorine  obtained 
and  the  less  the  amounts  of  salt  and  current  used.  The  loss  of  chlorine 
increases  with  the  time  of  exposure  of  the  solution  to  sunlight  and  air. 

T.  H.  P. 

Caro's  Acid.  Hermann  Ahrle  {Zeitsch.  angew.  Chem.,  1909,  22, 
1713 — 1715), — An  improved  form  of  apparatus  (compare  this  vol.,  ii, 
395)  is  described,  by  means  of  which  anhydrous  sulphur  trioxide  and 
hydrogen  peroxide  may  be  quantitatively  mixed  in  any  desired  pro- 
portion and  the  resulting  mixture  analysed.  If  hydrogen  peroxide  is 
slowly  added  drop  by  drop  to  sulphur  trioxide,  Caro's  acid  is  first 
formed  and  then  transformed  by  the  excess  of  sulphur  trioxide  into 
persulphuric  acid,  HjSgOg.  On  the  other  hand,  if  the  sulphur  trioxide 
is  added  to  the  hydrogen  peroxide,  persulphuric  acid  can  seldom  be 
detected.  In  experiments  to  determine  the  composition  of  Caro's  acid, 
known  weights  of  sulphur  trioxide  and  hydrogen  peroxide,  the  latter 
in  excess,  were  mixed,  and  the  resulting  mixture  analysed.  The 
amounts  of  hydrogen  peroxide  and  of  Caro's  acid  were  determined  by 
means  of  permanganate  and  ferrous  sulphate,  and  the  amount  of  free 
sulphuric  acid  by  means  of  a  solution  of  acid  barium  phosphate.  The 
results  are  in  accordance  with  the  formula  HgSOg  for  Caro's  acid,  and 
are  not  in  agreement  with  the  formula  HgSgOg.  Towards  phenol- 
phthalein,  Caro's  acid  behaves  as  a  monobasic  acid,  only  the  H-atom 
of  the  OH-group  in  the  SOgOH-residue  being  dissociated  in  aqueous 
solution  (compare  Price,  Trans.,  1906,  89,  53).  T.  S.  P. 
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Mixed  Crystals  of  Sulphur  and  Tellurium.  Giovanni  Pellini 
{Atti  It.  Accad.  Lincei,  1909,  [v],  18,  ii,  19— 24).— Sulphur  and 
tellurium  do  not  appear  to  unite  to  form  a  compound,  but  form  a  series 
of  mixed  crystals,  which  may  be  obtained  both  by  fusion  and  from 
solution.  Certain  of  these  crystals  are  isomorphous  with  trimetric 
sulphur,  those  containing  0*557%  of  tellurium,  obtained  by  the  author, 
having  the  axial  ratios  a  :b  :  c  =  0*81316  : 1  :  1*86929,  whilst  for  arti- 
ficial sulphur  crystals,  the  ratios  are  a  :  6  :  c  =  0*8108  :  1  :  1*9005.  A 
Kolid  amorphous  solution  of  tellurium  and  sulphur  was  obtained,  which 
is  insoluble  in  carbon  disulphide.  The  red  sulphur  of  Japan  is  probably 
an  isomorphous  mixture  of  sulphur,  selenium,  and  tellurium.  The 
position  of  tellurium  in  the  sixth  group  of  the  periodic  system  is 
supported  by  the  isomorphism  of  sulphur,  selenium,  and  tellurium. 

T.  H.  P. 

Molecular  Weight  of  Selenium  in  Solution.  F.  Olivabi  {AUt 
li.  Accad.  Lincei,  1909,  [v],  18,  ii,  94 — 100.  Compare  this  vol.,  ii, 
568). — Study  of  the  solubility  equilibrium  between  the  com|)onents  of 
mixtures  of  mercuric  chloride  with  sulphur  or  selenium  shows  that  the 
solubility  of  the  components  is  not  mutual,  fused  mercuric  chloride 
dissolving  sulphur  and  selenium,  but  not  being  appreciably  dissolved 
by  them.  With  tellurium  and  fused  mercuric  chloride,  chemical  action 
occurs  to  some  extent,  mercurous  chloride  being  formed:  2UgCl2  + 
Te=Hg.p,  +  TeClj. 

Cryoscopic  measurements  of  solutions  of  sulphur  in  fused  mercuric 
chloride  give  nornul  results,  corresponding  with  the  formula  Sg.  With 
selenium,  dilute  solutions  yield  depressions  of  the  freezing  point,  indi- 
cating that  the  selenium  molecule  varies  between  Se,  and  Se^,  the  com- 
plexity of  the  molecule  increasing  with  the  concentration  until  it 
approaches  Seg.  This  complex  molecule  undergoes  dissociation  on 
dilution  of  the  solution,  and  is  less  stable  than  the  sulphur  molecule  S^. 

T.  H.  P. 

Fusibility  of  Mixtures  of  Sulphur,  Selenium,  and  Tellurium 
■with  Metals.  Henui  Pelabon  (Ann.  Chiin.  Phys.,  1909,  [viii],  17, 
526 — 566). — The  author  gives  a  connected  account  of  his  researches  on 
the  melting-point  curves  of  mixtures  of  antimony,  tin,  silver,  lead, 
thallium,  arsenic,  bismuth,  and  gold  with  sulphur,  selenium,  and 
tellurium,  and  the  action  of  hydrogen  on  certain  of  the  mixtures,  from 
the  point  of  view  of  the  formation  of  compounds  and  eutectic  mixtures 
(compare  this  vol.,  ii,  584). 

The  cryoscopic  constant  of  tellurium  lies  between  510  and  535, 

R.  J.  C. 

Silicone.  Otto  Honiqschmid  (J/o?ia«aA.,  1909,  30,  509—525).— 
Silicone  is  the  name  given  by  Wohler  to  the  substance  produced  by 
the  action  of  concentrated  hydrochloric  acid  on  calcium  silicide, 
CaSi^  J  the  present  investigation  was  undertaken  with  the  object  of 
establishing  which  of  the  two  alternative  formulse  suggested  for  this 
substance  by  Wohler  was  correct.  Analyses  depending  on  the  measure- 
ment of  the  hydrogen  evolved  by  heating  the  substance  in  a  vacuum 
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agree  with  the  formula  SigHgOg ;  from  the  readiness  with  which 
hydrogen  is  evolved  in  these  circumstances,  it  is  concluded  that 
this  element  is  attached  to  silicon  and  not  to  the  oxygen ;  the  black 
residue  which  remains  after  the  hydrogen  has  been  driven  off  is 
probably  a  new  suboxide  of  the  formula  81302,  analogous  to  carbon 
suboxide;  it  reacts  at  400°  with  chlorine  or  hydrogen  chloride  to 
give  silicon  chloride,  a  little  iron  chloride,  and  pure  white  silicic  acid. 

The  colourless  substance,  leucone,  which  is  produced  by  exposing 
silicone  to  light  and  air,  represents  an  intermediate  step  in  the 
oxidation  of  silicone  to  silicon  dioxide. 

When  heated  in  a  vacuum,  leucone  evolves  hydrogen,  leaving  a 
brown  residue,  which  is  probably  a  new  oxide  of  the  formula  SigO^. 

P.  H. 

Inactive  Gases  and  the  Equation  of  State.  Hans  Happel 
{Ann.  Physik,  1909,  [iv],  30,  175  —  181). — In  reply  to  the  criticisms 
of  Kudorf  (compare  this  vol.,  ii,  571),  the  author  shows  that  his  equa- 
tion lepresents  the  behaviour  of  the  inactive  gases  better  than  the 
ordinary  form  of  the  equation  of  state  does,  and  miintains  the 
correctness  of  his  earlier  views.  G.  S. 

The  Electrolytic  Separation  of  the  Alkali  Metals  from 
Fused  Alkali  Hydroxides  and  the  Solubility  of  the  Metals  in 
the  Electrolyte.  Georg  von  Hevesy  {Zeitsch.  Eleklrochem.,  1909, 
15,  529 — 536). — The  solubility  of  sodium  in  fused  sodium  hydroxide 
is  determined  by  heating  a  mixture  of  the  two  substances  for  from  one 
to  eighty  hours  in  a  thin  brass  (or  at  temperatures  above  500°  nickel) 
tube,  which  is  closed  by  a  ground-in  stopper  and  enclosed  in  a  strong 
iron  tube,  also  closed  by  a  ground-in  plug,  which  is  held  in  position  by 
a  screw.  After  heating,  the  tube  is  immersed  in  cold  water,  which 
causes  the  sodium  hydroxide  to  solidify  without  diminution  of  the 
quantity  of  sodium  dissolved  in  it.  The  quantity  of  sodium  taken  up 
by  the  sodium  hydroxide  is  independent  of  the  excess  of  metal  used  ; 
also  a  rich  solution  formed  at  a  low  temperature  loses  sodium  at  a 
higher  temperature.  The  saturation  values  found  (expressed  in  grams 
of  sodium  per  100  grams  of  sodium  hydroxide)  are:  480°,  25*3;  600°, 
10-1;  610°,  9'9;  670°  9-5;  760°,  7-9;  800°,  6*9.  Below  480°, 
saturation  is  not  attained  in  fifty  hours. 

The  solubility  of  sodium  alloyed  with  thallium,  cadmium,  and  gold 
was  also  determined  at  480°.  The  added  metal  is  insoluble  in  fused 
podium  hydroxide,  and  it  is  found  that  the  addition  diminishes  the 
solubility  in  proportion  to  the  amount  added.  Further,  taking  the 
molecular  weight  of  the  metals  dissolved  in  sodium  as  being  propor- 
tional to  the  depression  of  the  freezing  point  of  the  sodium,  the 
lowering  of  the  solubility  of  sodium  is  proportional  to  the  number  of 
dissolved  molecules  and  independent  of  the  nature  of  the  metal.  In 
accordance  with  this,  it  is  found  that  zinc,  which  does  not  depress  the 
freezing  point  of  sodium,  has  no  effect  on  its  solubility  in  fused  sodium 
hydroxide. 

The  solubility  of  potassium  in  fused  potassium  hydroxide  is  much 
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smaller;  the  results  obtained  are  :  480°,  7*8— 89  ;  600°,  3—4  ;  650°, 
2—2-7;  700°,  0-5— 1-3. 

Some  experiments  on  the  yields  of  sodium  and  potassium  obtained  in 
the  electrolysis  of  the  fused  hydroxides  (using  an  iron  cathode  sur- 
rounded by  an  inverted  magnesia  crucible  which  acts  as  a  diaphragm) 
showed  that  in  similar  circumstances  the  yield  of  sodium  is  much 
less  than  that  of  potassium,  and  that  it  diminishes  much  more  quickly 
as  the  temperature  rises.  It  is  shown  that  the  sodium  is  not  only  more 
soluble,  but  that  it  diffuses  through  the  fused  hydroxide  much  more 
rapidly  than  potassium. 

The  addition  of  sodium  chloride,  biomide,  or  iodide  to  fused 
sodium  hydroxide  has  no  measurable  effect  on  the  solubility  of 
sodium  in  it.  T.  £. 


Action  of  Hydrogen  on  Sodium.  Alfred  Holt,  jun.  {Mem. 
Manchester  Fkil.  iioc,  1909,  53,  xvii,  1 — 5). — When  sodium  is  heated 
in  an  atmosphere  of  hydrogen  at  270°  for  ^ome  days,  the  absorption  of 
gas  is  small,  and  is  accounted  for  by  the  formation  of  a  film  of  the 
hydride.  When  heated  in  a  current  of  hydiogen  at  about  400°,  the 
sodium  remains  bright,  but  the  hydride  sublimes  on  to  the  cool  portion 
of  the  tube.  On  allowing  the  sodium  to  cool,  it  becomes  covered  with  a 
layer  of  hydride ;  on  reheating,  the  him  of  hydride  disappears  at  about 
370°,  only  to  reappear  on  the  cooler  parts  of  the  tube. 

When  the  pure  sodium  hydride  is  heated  in  a  current  of  hydrogen, 
it  decomposes  at  a  temperature  below  that  at  which  it  begins  to  sub- 
lime, that  is,  decomposition  of  the  hydride  takes  place  at  a  lower 
temperature  when  heated  alone  than  when  it  is  present  as  a  film  on 
the  surface  of  molten  sodium. 

At  temperatures  of  400 — 450°,  the  absorption  of  hydrogen  by  sodium 
is  very  small. 

Moissan  (Abstr.,  1902,  ii,  206)  ha.s  shown  that  when  sodium  is 
heated  to  temperatures  between  340°  and  430°  some  hydride  ia 
formed,  and  remains  dissolved  in  the  molten  metal,  whereas  Troost 
and  Hautofeuille  (this  Journ.,  1874,  767)  found  that  at  380°  sodium 
absorbed  a  volume  of  hydrogen,  consistent  with  the  formation  of  the 
compound  Na^H. 

in  the  light  of  his  own  experiments,  the  author  co-ordinates  the 
results  of  Moissan  and  Troost  and  Hautefeuillo  as  follows :  When 
sodium  is  heated  in  a  current  of  hydrogen  at  atmospheric  pressure, 
combination  begins  at  270°,  the  hydride  NaH  being  formed.  This 
hydride  dissolves  in  the  excess  of  sodium  ;  its  vapour  tension  is  thereby 
reduced,  and  hence  none  of  it  sublimes.  With  rise  in  temperature 
more  hydride  is  formed,  the  ratio  of  sodium  to  hydride  decreasing; 
hence  the  vapour  tension  of  the  hydride  becomes  greater,  until  at 
length  it  begins  to  sublime,  this  taking -place  at  a  temperature  of 
about  380°.  At  this  temperature  the  composition  of  the  solution  of 
the  hydride  in  sodium  corresponds  with  Troost's  and  Hautefeuille's 
compound,  Na^H  or  NaH'H.  Thus  the  formation  of  this  easily 
dissociating  compound  is  quite  consistent  with  the  sublimation  of  tho 
compound  NaH.  T.  S.  T. 
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The  Atomic  Weight  of  Silver.  Gustav  D.  Hinrichs  {Mon. 
Set.,  1909,  [iv],  23,  i,  383— 388).— Richards'  statements  (this  vol., 
ii,  231)  in  regard  to  the  superiority  of  his  determinations  of  the  atomic 
weights  of  silver,  chlorine,  and  nitrogen  over  those  of  Stas  are  dis- 
cussed adversely  by  the  author,  who  takes  exception  to  the  trust- 
worthiness assumed.  F.  M.  G.  M. 

Silicides  of  the  Metals  of  the  Alkaline  Earths.  Otto 
HoNiGSCHMiD  {Moaatsh.,  1909,  30,  497— 508).— The  analysis  of 
various  samples  of  commercial  silicides  reveals  the  following  facts. 
The  product  obtained  by  heating  calcium  with  an  excess  of  silicon 
consists  of  calcium  silicide  of  the  composition  CaSi2,  mixed  with  a  small 
quantity  of  iron  silicide  and  excess  of  silicon ;  when  treated  with 
concentrated  hydrochloric  acid  it  yields  yellow  silicone  (compare 
this  vol.,  ii,  805)  ;  with  dilute  hydrochloric  acid  it  yields  hydrogen 
silicide  together  with  partly  decomposed  yellow  silicone.  Another 
sample  prepared  by  heating  together  calcium  with  silicon  in  the 
proportions  required  by  the  formula  CagSig  consists  almost  entirely  of 
this  substance  together  with  traces  of  calcium  carbide  and  iron 
silicide ;  with  concentrated  hydrochloric  acid  it  yields  a  white  silicon 
oxide  and  a  quantity  of  spontaneously  inflammable  hydrogen  silicide. 

The  samples  of  barium  silicide  examined  were  very  impure,  and 
contained  in  addition  to  the  compound  BaSig,  40%  of  iron  silicide  and 
20%  of  silicon  ;  when  treated  with  dilute  or  concentrated  hydrochloric 
acid,  it  yields  hydrogen  silicide  together  with  a  white  silicon  oxide, 
which  is  being  further  investigated. 

Commercial  magnesium  silicide  contains  the  compound  MgjSi 
together  with  some  free  silicon  and  a  little  iron  silicide.  P.  H. 

Magnesium  Peroxides.  Oreste  Carrasco  {Gazzetta,  1909,  39, 
ii,  47 — 55). — The  action  of  an  ethereal  solution  of  nearly  anhydrous 
hydrogen  peroxide  on  magnesium  oxide  yields  the  compound, 

5MgO,2MgO„3H20, 
which,  by  treatment  with  a  further  quantity  of  ethereal  peroxide 
solution,  is  converted  into  the  compound,  3MgO,2Mg02,3H20'  Farther 
treatment  of  the  latter  with  ethereal  peroxide  solution  results  in  the 
formation  of  the  compound,  2MgO,2Mg02,3H20,  which  is  stable  at  30° 
and  when  gradually  heated  from  50*^  to  70°  yields  successively 

3Mg0,2M802,3H2O 
and  the  compound,  4MgO,2Mg02,3H20. 

These  magnesium  peroxides  are  obtained  in  the  form  of  light,  white 
powders,  which  decompose  violently  when  heated,  and  are  also  decom- 
posed by  water. 

The  main  cause  of  the  diflSculty  of  obtaining  higher  percxi  les  than 
Mg.,03  is  the  great  tendency  of  the  normal  peroxide  to  form  double 
compounds  with  magnesium  oxide  of  the  form 
(MgO)nH.,0,2Mg(OH)-0.2H. 

The  action  of  an  ethereal  solution  of  hydrogen  peroxide  on  a 
mixture  of  magnesium  oxide  and  potassium  chloride  gives  the  com- 
pound, KCl,Mg0(0H)2,  which  is  a  moderately  stable  compound  and 
evolves  oxygen  clowly   when  treated   with  water.     The  similar  com' 
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pound,  MgClj.SMgOo.Aq,  is  extremely  stable  and  hygropcopic. 
Compounds  with  potassium  bromide  and  sodium  chloride  could  not  be 
obtained.  T.  H.  P. 

Magnesium  Oxy chlorides.  O.  Kallauner  {Chem.  Zeit.,  1909, 
33,  871). — When  Sorel's  cement  (a  mixture  of  magnesia  and 
magnesium  chloride)  is  extracted  with  cold  water,  the  whole  of  the 
magnesium  chloride  may  be  removed  ;  >i  residue  of  con.staiit  composition 
is  not  obtained.  Absolute  alcohol  extracts  the  whole  of  the  chloride 
from  mixtures  with  more  than  40%  of  water  and  less  than  24%  of 
magnesium  chloride.  The  weight  does  not  become  constant  in  a 
month's  exposure  over  sulphuric  acid,  and  at  130°  hydrochloric  acid 
begins  to  be  evolved.  The  free  magnesia  present  cannot  be  con- 
verted quantitatively  into  carbonate  by  carbon  dioxide.  The  author 
thinks  that  the  cement  contains  no  definite  oxychloride,  but  consists  of 
a  solid  solution  of  magnesium  hydroxide  in  magnesium  chloride. 

T.  E. 

Solutions  of  Colloidal  Metals  obtained  by  the  Action  of 
Boiling  Distilled  Water.  II.  iMaroherita  TRAunE-MKNOARiNi 
and  Ali!KRTo  Scala  (Atfi  li.  Accud.  Lined,  1909,  [v],  18,  ii.  111  — 116. 
Compare  this  vol.,  ii,  731). — The  authors  have  mnde  measurements  of 
the  nmounts  of  platinum  and  silver  dissolved  in  the  colloidal  state 
by  distilled  water  under  certain  conditions. 

When  a  blight  strip  of  lead  is  immersed  in  distilled  water,  solution 
of  tlio  metal  takes  place  almost  immediately,  the  liquid  becoming 
turbid  and  ultimately  depositing  a  white,  crystalline  hubstance,  the 
amount  of  which  gradually  increases.  On  the  other  hand,  if  the  lead 
is  immersed  in  a  drinking  water  containing  carbonates  of  the  alkaline 
earths,  no  solution  of  the  metal  occurs  for  some  time ;  the  acid 
carbonates  seem  to  form  an  insoluble  compound  with  the  lead,  probably 
a  double  carbonate,  which  is  deposited  on  the  metal  and  protects  it 
from  further  attack.  When  the  immersion  is  prolonged,  the  metal 
dissolve.s. 

Lead  was  also  immer.eed  in  Mangiatorella  water,  which  gives  0694 
gram  of  dry  residue  per  litre  (at  180°),  consisting  mainly  of  silica, 
calcium  sulphate,  calcium,  sodium  and  potassium  chlorides,  calcium, 
magnesium  and  sodium  hydrogen  carbonates,  dissolved  carbon  dioxide, 
oxygen,  and  nitrogen.  No  solution  of  the  lead  occurred,  even  when 
the  supposed  protecting  layer  was  repeatedly  removed  by  means  of 
glass  paper.  T.  H.  P. 

Decomposition  of  Copper  Sulphate  in  a  Current  of  Dry  Air 
in  Relation  to  the  Temperature.  W.  Vanjukoff  {J.  Russ.  Phys. 
Chem.  Soc,  1909,  41,  688— 717).— The  author  has  examined  the 
behaviour  of  crystallised  copper  sulphate  when  heated  at  different 
temperatures  in  a  glazed  porcelain  tube  placed  in  a  Heraeus  furnace, 
the  temperature  being  measured  by  means  of  a  thermocouple  connected 
with  a  galvanometer.     The  principal  results  obtained  are  as  follows. 

The  decomposition  of  copper  sulphate  with  evolution  of  the  elements 
of  sulphuric  acid   commences   under   the   above   conditions   at    341" 
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(Bradford,  Trans.  Aw,er.  Inst.  Mining  Evg.,  1902,  59,  gave  653°). 
Within  the  temperature  limits  341 — 653°,  the  movement  of  the 
galvanometer  needle  is  arrested  three  times,  at  380°,  503°,  and  621°, 
which  correspond  with  the  formation  of  one  and  the  same  basic  salt, 
8CuO,3S03,  to  the  extents  of  1-09,  2-38,  and  5-87%.  Between  the 
limits  653 — 670°,  an  orange-yellow  basic  salt,  2CuO,S03,  is  formed. 
Decomposition  of  this  salt,  with  formation  of  cupric  oxide,  begins  at 
704°  and  is  complete  at  751°.  But  even  at  850°  copper  sulphate  i«! 
not  completely  decomposed,  the  residue  always  containing  traces 
of  sulphur. 

When  pentahydrated  copper  sulphate  is  heated  in  dry  air,  the 
hydrate,  CuSO^jHgO*  is  formed  at  93 — 99°,  and  the  formation  of 
anhydroi\s  salt  begins  at  155°  and  is  complete  at  233°.  At  180° 
4f  HgO  is  removed.  T.  H.  P. 

Double  Fluorides  of  Quadrivalent  Cerium.  Eberhard 
EiMBACH  and  Herman  F.  0.  Kilian  {Annalen,  1909,  363,  101—109). 
— Only  one 'double  fluoride  of  cerium  has  been  described  hitherto, 
namely,  the  potassium  cerium  fluoride,  2CeF4,3KF,2H20  (compare 
Brauner,  Abstr.,  1882,  8).  All  attempts  to  prepare  this  salt,  likewise 
the  analogous  lithium,  sodium,  rubidium,  csesium,  and  ammonium 
compounds,  were,  however,  unsuccessful;  in  no  case  was  a  simple 
substance  obtained,  although  the  mean  composition  of  the  various 
samples  of  the  potassium  eerie  fluoride  which  were  prepared  corre- 
sponded approximately  with  the  above  formula. 

On  the  other  hand,  double  salts  of  eerie  fluoride  with  the  fluorides 
of  cadmium,  copper,  cobalt,  nickel,  and  zinc  having  the  general 
formula:  MF2,2C!eF4,7H20  are  readily  obtained  in  a  pure  state  by 
treating  a  solution  of  eerie  hydroxide  in  hydrofluoric  acid  with  a 
solution  of  the  metallic  hydroxide  in  an  excess  of  hydrofluoric  acid. 
Manganese  does  not  form  a  double  fluoride  under  these  conditions. 
The  double  fluorides  are  crystalline  substances,  and  are  decomposed 
more  or  less  readily  by  water.  The  zhic  and  cadmium  salts  are  white  ; 
the  copper  salt  is  pale  blue ;  the  nickel  salt  is  apple-green  ;  the  cobalt 
salt  is  pale  pink.  W.  H.  G. 

Cerous  Salts  of  Organic  Acids.  'Eberhard  Rimbacii  and 
Herman  F.  C.  Kilian  {Annalen,  1909,  368,  110 — 125.  Compare 
Wolff,  Abstr.,  1905,  ii,  457). — An  account  of  the  preparation  and 
properties  of  cerous  salts  of  certain  organic  acids.  The  normal  salts 
are  obtained  by  decomposing  a  solution  of  cerous  citrate  with  the 
neutral  salt  of  the  organic  acid ;  the  hydrogen  salts  are  prepared 
by  treating  cerous  carbonate  with  a  solution  of  the  acid.  The 
solubility  of  the  majority  of  the  salts  has  been  determined ;  the  values 
recorded  refer  to  the  number  of  grams  of  the  anhydrous  salt  present 
in  one  litre  of  the  saturated  solution  at  the  stated  temperature.  It  is 
phown  that  the  composition  of  a  mixture  of  fumaric  and  maleic  acids 
may  be  determined  with  a  fair  degree  of  accuracy  by  making  use  of 
the  different  solubilities  of  the  cerous  salts. 

Cerous  malonate,  (C3H20^)3Co2)6HoO,  forms  white  crystals ;  sol. 
at    22-5°  =  01606;    the    hytrogen    salt,     {S:.^^,p^^GQ^S^^f)^,^^fi, 
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crystallises  in  small,  slender  needles;  sol.  at  22*5°=i2'017.  Ceroua 
gh/c'Mate,  {i).,ll^O^\Ge,  is  a  white,  crystalline  powder;  sol.  at  20°»» 
3563.  Cerous  malate,  (G^H^05)5Ce,,8H20,  is  an  amorphous,  white 
powder;  sol.  at  21°  =  2*484  ;  the  hydrogen  salt, 

(C,H,0,),Ce2.C,H„0,.6HjO, 
is  a  white  powder ;  sol.  at  22-5°=  11 '58.     Cerous  phthalate, 

(CgH,0,)3Ce,.3H,0, 
is  obtained  by  acting  on  a  neutral  cerous  salt  solution  with  potassium 
phthiilate  ;  it  forms  a  white,  microcrystalline  powder.  An  analogous 
salt  with  lOlIgO  is  obtained  by  adding  cerous  carbonate  to  a  solution 
of  phthalic  acid  until  it  no  longer  dissolves,  and  then  evaporating  the 
solution;  it  forms  stellate  aggregates  of  needles;  sol.  at  23''  =  2"945. 
The  hi/droyf.n  phthalatf,  (C8lI^O^)3Co,,CgH^O^,4K20,  crystallises  in 
stellate  groups  of  needles;  sol.  at  225°=2988.  Corona  maUale, 
(C^H,Oj3Ce2,7H20,  forms  white  crystals;  sol.  at  18-6^  =  2-238; 
tbo  hydrogen  salt,  (C^H.iOJjCej.SC^H^O^,  with  ISH^O,  forms  small, 
white  crystaln,  and  with  l6HjO  crystallises  in  large,  faintly  yellow 
plates,  in.  p.  83°  ;  both  of  these  salts  dissolve  readily  in  water.  Ceroua 
fumarate  (lOHjO)  is  a  white  powder  ;  sol.  at  20°  =  0"117  ;  the  hydrogen 
fumarate  (2HoO)  is  a  lemon-yellow,  crystalline  powder;  sol.  at  18'5° 
=  0-243.  Cerous  crotonate,  (C^H50,)5Ce,(C^H502)3Ce-OH,llH20,  cry- 
stallises  in  tufts  of  soft,  silky  needles ;  sol.  at  21°e«6-816. 

W.  H.  G. 

Solubility  of  Iron  Oxide.  Paul  Rohland  f^Zeilsch.  anal.  C/iem., 
1901),  48,  629). — A  solution  of  calcium  hydrogen  carbonate  slowly 
dissolves  ferric  oxide,  and  the  velocity  of  the  reaction  may  be  much 
increased  by  addition  of  alkali  sulphates  or  calcium  sulphate. 

It  is  i^t  improbable  that  a  temporary  reduction  of  the  ferric  oxide 
takes  place.  The  phenomenon  may  be  explained  by  assuming  that  the 
HCO,',  H80,',  and  SO^"  ions  have  a  more  powerful  action  when 
occurring  simultaneously  than  when  they  occur  alone  ;  the  action  of 
the  HSO^'  and  SO/  ions  is  probably  of  a  catalytic  nature.     L.  dk  K. 

Anhydrous  Tungstates.  Nicola  Parravano  {Gazzetta,  1909, 
30,  ii,  55 — 60). — The  author  has  investigated  the  freezing-point  diagram 
of  the  system  NaoWO^-WOg.  Sodium  tungstate  melts  at  698°,  and 
at  588°  and  564°  undergoes  two  transformations,  that  at  564°  being  ac- 
companied by  the  development  of  a  considerable  amount  of  heat,  so  that 
the  temperature  remains  constant  at  this  point  for  a  considerable  time. 
By  addition  of  tungsten  trioxide,  the  m.  p.  of  sodium  tungstate  at  first 
falls  to  the  eutectic  point,  626°,  and  then  rises  to  the  maximum,  731°, 
corresponding  with  NagW.^O;.  From  626°  to  588°  the  mixtures 
between  Nao\V04  and  Na2Wo07  are  composed  of  a-NajWO^  and 
NagWoO- ;  itom  588°  to  564°  of  ^-NagWO^  and  NajW.Op  and  below 
564°,  of  y-NajWO^  and  NagWjO-.  The  further  course'  of  the  curve 
renders  possible  the  existence  of  NaoW^O^g,  but  seems  to  exclude  the 
tritungstate,  Na^WgOio.  "  T.  H.  P. 

Uranous  Oxide.  Wilhelm  Oechsner  de  Coninck  {Bull.  Acad, 
roy,    Belg.,  1909,   744 — 746), — -Magnesium  or  aluminium   in  powder 
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reduces  uranyl  chloride  in  aqueous  solution,  forming  black  uranous 
oxide.  Mercury  has  no  action  on  the  chloride.  The  chloride  may 
also  be  reduced  by  lime  or  barium  hydroxide  in  the  absence  of  air,  but 
cupric  oxide  placed  in  a  solution  of  uranyl  chloride  is  converted  into 
cupric  chloride  with  a  trace  of  copper  uranate.  T.  A.  H. 

A  Mode  of  Formation  of  Uranyl  Nitrate.  Wilhelm  OscnsNER 
DE  CoNiNCK  {Bull.  Acad.  roy.  Belg.,  1909,  743—744). — On  adding 
excess  of  silver  nitrate  to  a  solution  of  uranyl  chloride  and  evaporat- 
ing the  filtrate  to  dryness,  a  mixture  of  uranyl  nitrate,  a  red  basic 
nitrate,  and  a  double  nitrate  of  uranyl  and  silver  is  obtained. 

T.  A.  H. 

Hydrolytic  Decomposition  of  Bismuth  Iodide.  Ren6 
DuBUiSAY  {Gompt.  rend.,  1909,  149,  451 — 453.  Compare  this  vol.,  ii, 
742). — The  addition  of  water  to  solutions  of  bismuth  iodide  gives  a 
black  precipitate,  which  turns  brick-red  when  the  concentration  of 
bismuth  in  the  liquid  phase  falls  below  0*002  gram-atoms  per  litre. 
The  curve  representing  the  variation  of  bismuth  with  iodine  in  the 
liquid  phase  exhibits  a  discontinuity,  whence  it  follows  that  the  solid 
phase  undergoes  a  transformation  at  this  point,  that  is,  that  the  red 
and  black  precipitates  are  two  distinct  oxyiodides.  As  the  temperature 
is  raised,  the  dissociation  of  bismuth  iodide  increases,  but  so  long 
as.  only  the  black  precipitate  is  present,  the  curves  obtained  are 
unbroken. 

The  brick-red  oxyiodide,  well  washed  with  water  but  not  dried,  con- 
tains bismuth  and  iodine  in  the  proportions  to  indicate  the  formula 
BiOI.  The  black  oxyiodide,  which  could  not  be  washed,  was  dried  on 
a  porous  plate  until  it  contained  only  3%  of  mother  liquor,  and  then 
gave  analytical  results  indicating  the  formula  BioOj,5HI  or 
2BiOI,3HI,H20.  "  K.  J.  C. 


Miueralogical   Chemistry. 


Danburite  from  Madagascar.  Alfred  Lacroix  {Bull.  Soc. 
fran<^.  Min.,  1908,  31,  315 — 318). — Some  rough,  corroded  crystals 
from  Maharitra  in  the  neighbourhood  of  Mt,  Bity,  with  quite  the 
appearance  of  yellow  topaz,  proved  on  examination  to  be  danburite. 
Attached  to  them  are  fragments  of  lepidolite  and  rubellite,  indicating 
that  they  had  been  derived  from  the  pegmatite-veins.  Analysis  by 
F.  Pisani  gave  : 

Si02.  BaOa  AlaOs.FcjOa.  CaO.  Total.  Sp.  gr. 

48-50  27-50  0-50  24 '25  100-75  3-10 

A  gem-stone  cut  from  this  material  also  closely  resembles  topaz 
in  appearance,  from  which  it  may  be  distinguished  by  its  inferior 
hardness  (H  =  7)  and  D,  but  not  by  the  refractive  indices. 

L.  J.  S. 
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Egyptian  Minerals,  J.  Couyat  (Bull.  Soc.fran^.  Min.,  1908,  31, 
341 — 349). — Various  minerals  are  described,  and  analyses  given  of 
the  following.  Thenardite,  as  crystals  reaching  4  cm.  in  length, 
occurring  wiih    halite   and    trona    at    the   Natron    lakes,    gave    on 

analysis  : 


Loss  on 

SO,. 

Na.p. 

MgO. 

Ca. 

CI. 

ignition. 

Total. 

66-78 

41-72 

0-79 

trace. 

trace. 

1-03 

IOC -32 

Peridot,  occurring  as  crystals  of  gem  quality  in  dnisy  cavities 
in  an  altered  dunite  (serpentine)  on  St.  John's  Island  in  the  Red  Sea. 
The  cavities  also  contain  nepouite.  Peridot  is  the  only  fresh  mineral 
present,  and  it  is  presumably  of  later  formation.     Analysis  gave  : 

IjOss  on 
SiO...        MgO.         FeO.         MnO  +  NiO.         AljO,.        ignition.        Total 
41-3  48-9  9  0  0-8  nil  O'lS  100-15 

L.  J.  S. 

Radioactive  Minerals  from  Madagascar.  Alfbed  Lacroix 
{JiuU.  Soc.  fran<;.  Min.,  1908,  31,  312— 314).— Hatchettolite  and 
autunite  have  already  been  described  (this  vol.,  ii,  58),  and  the 
following  species  are  now  recorded.  Euxenite  (?),  as  a  single,  indistinct 
crystal  found  in  a  sj>ecimen  of  pegmatite  from  Mt.  Bandahdly  in  the 
north  of  the  island  ;  the  material  is  blackish-brown,  optically  isotropic, 
and  contains  uranium.  Fergu.sonite,  a  massive  fragment,  probably 
from  pegmatite,  found  between  Tamatave  and  Beforona  ;  it  is  optically 
isotropic,  D  5*58.     Analysis  by  F.  Pisani  gave  : 

CK.O,.  SnOj.         TliOj.  VO.        (Y.EO^Oj.  (Ce,T^,Di),03.         CaO. 

50-10  0-20  2-07  6-15  31-20  615  1*40 


MgO.  FeO.  H..0.  Total. 

0-37  0-59  l-'94  100-17 


L.  J.  S. 


Oncosine  from  Variney  (Valle  d'Aosta).  Giuseppe  Piolti 
(Atti  Ji.  Accad.  Set.  Torino,  1909,  44,  743 — 746).— This  sample  of 
oncosine  has  the  hardness  2-5  and  D^**  2-819,  and  on  analysis  gives  the 
following  results  : 


SiO,. 

A],03. 

FeO. 

MgO. 

KoO. 

Li.,0. 

H.,0. 

Total. 

50-9'8 

25-63 

0-35 

6-31 

12-32 

trace 

4-14 

99-73 

Oncosine  can  be  distinguished  by  its  green  colour  and  density, 
and  by  the  fact  that  it  swells  when  fused,  from  cossaite  (a  variety 
of  paragonite),  which  is  bluish-green,  does  not  swell  when  melted,  and 
has  D  2-95.  T.  H.  P. 

Synthesis  of  Chlorite  by  the  Action  of  Alkaline  Solutions 
on  Pyroxene.  Georges  Fkiedel  and  Grandjean  (Bull.  Soc.  /rang. 
Min.,  1909,  32,  139— 150).— Augite,  when  heated  with  a  solution  of 
sodium  aluminate  in  a  platinum  tube  for  thirty-six  hours  at  550 — 560°, 
gave  rise  to  long  needles  of  natrolite,  octahedraof  spinel  (?),  and  scales 
of  chlorite  (?).  Diopside  heated  with  a  solution  of  sodium  hydroxide 
under  the  same  conditions  gave  rise  to  reddish-brown  scales,  1/10  mm. 
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across,  of  chlorite,  which  are  optically  biaxial  and  positive,  and 
strongly  pleochroic.  Analysis  of  this  product,  which  is  near  to 
penninite,  gave : 


SiO, 

AlA- 

¥e,0,. 

CaO. 

MrO. 

H^O. 

Total. 

Sp.   ^T. 

28  •4 

15-2 

i-i 

2-3 

36-2 

11-5 

98-0 

2-')7— 2-70 

L.  J.  S. 

Druse  Minerals  in  the  Granite  of  Waldstein,  Pichtelgebirge. 
V.  DiJRRFELD  {Zeitsch.  Kryst.  Min.,  1909,  46,  563— 598).— A  detailed 
description  is  given  of  twenty-one  mineral  species  foiind  in  the  drusy 
cavities  of  the  granite  of  Waldstein  (at  Epprechtatein  and  Grosse 
Waldstein) ;  these  include  quartz,  orthoclase,  albite,  zinnwaldite, 
topaz,  tourmaline,  cassiterite,  etc.,  and  the  rarer  species,  herderite  and 
euclase.  Analyses  are  given  of  the  following.  Orthoclase  :  I,  a  white 
Baveno-twin  from  Epprechtstein ;  II,  a  pea-green  Baveno-twin  from 
Grosse  Waldstein.  Zinnwaldite,  III.  Muscovite,  IV.  Albite,  V, 
from  Epprechtstein,  and  YI  from  Grosse  Waldstein.  Gilbertite,  as 
yellowish-green  to  white,  granular-scaly  aggregates,  D  2"65 — 2*72, 
VII: 


Loss 

Total 

onig- 

(less  0 

SiOg.     AlgOg. 

Fe^Oj. 

FeO. 

CaO. 

MgO. 

KgO.  NaaO.   F,    nition. 

for  F).  Sp.  gr. 

I. 

64-60    20-48 

trace 

— 

0-36 

0-48 

10-98     3-95    —      0-33 

101-18     2-493 

11. 

65-60    19-45 

traco 

— 

2-16 

trace 

7-68     4-68    —      0-24 

99-81     2-505 

III. 

46-90    24-68 

— 

2-92 

1-25 

0-97 

9-87     1-51  6-60     2-98 

99  13*     — 

IV. 

46-54    30-39 

4-42 

2-98 

0-35 

0-94 

5-57     1-44  0-58     5-31 

98-52     2-72 

V. 

66-26    20-74 

trace 

— 

0-53 

trace 

0-58  11-22    —      0-41 

99-76       — 

VI. 

67-11    21-41 

trace 

— 

0-12 

trace 

trace  10-52     —      0-42 

99-58       — 

vu. 

47-19    30-69 

2-20 

2-83 

trace 

0-80 

6-74     3-73  0-53     5-11 

99 -8-21     — 

*  Including 

LigO, 

4-22; 

MnO, 

trace. 

t  Also  truce  LigO. 

L.  J.  S. 

Oossyrite  from  Pantelleria.  J.  Soellner  [Zeitsch,  Kryst.  Min., 
1909,  46,  518 — 562). — A  detailed  description  is  given  of  the  small, 
prismatic  crystals  of  cossyrite  which  are  found  weathered  out  of  the 
pantellerite  of  the  island  of  Pantelleria.  The  crystallogi-aphic  constants 
are:  a  :  6  :  c  :- 0-66856  :  1  :  0-35173  ;  a  =  90°4  J' ;  )8=102°30';  y  = 
90'^18|^'._  The  angle  between  the  good  prismatic  cleavages  m{llO} 
and  At{110}  is  66°16';  D  3-802.  The  following  analysis  by  M.  Ditt- 
rich  gives  the  formula  : 

{H2)2(Na2)3(Fe",Mn,Mg,Ca)i,(Fe"',Al)2(Si,Ti)2Ar 

SiOg.  TiOa.  AI2O3.  Fe203.  FeO.  MnO.  MgO. 

40-83  8-22  0-20  5-31  34-71  1-39  0*57 

CaO.  Nap.  KjO.  H2O.  Total. 

0-77  6-61  trace  1-29  99-90 

Cossyrite,  tenigmatite,  and  rhonite  (Abstr.,  1907,  ii,  972)  are 
considered  to  form  a  group  of  isomorphous  minerals  intermediate 
between  the  pyroxenes  and  amphiboles,  the  two  former  representing 
the  alkali  members  of  the  series,  and  the  last,  a  member  rich  in 
eesquioxides.  L,  J.  S. 
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Analysis  of  Neptunite  from  San  Benito  Co.,  California. 
W.  M.  Bradley  {Amer.  J.  Sci.,  1909,  [iv],  28,  15—16  ;  Zeitsch.  KryH. 
Min.,  1909,  46,  516 — 517). — The  supposed  new  mineral,  carlosite, 
found  with  benitoite  in  San  Benito  Co.,  California  (A.bstr.,  1907,  ii, 
705),  has  already  been  proved  to  be  identical  with  the  neptunite  from 
Greenland.  The  following  results  (mean  of  two  analyses)  lead  to  the 
same  formula,  R'jR'jTiSi^Oj,,  and  differ  from  the  analyses  of  the 
Greenland  mineral  only  in  showing  rather  less  manganese  with 
correspondingly  more  calcium  and  magnesium. 


SiOj. 

TiO,. 

MnO. 

CaO. 

MkO-. 

FeO. 

KjO. 

NojO. 

Total. 

52-87 

17-82 

0-85 

1-56 

1-44 

H-69 

6-08 

9  56 

100-88 

L.  J.  S. 

Principal  Uranium  and  Thorium  Minerals.  Bkla  Szilard 
{U  Radium,  1909,  6,  233— 240).— The  paper  consists  of  a  table  of 
ill  minerals,  setting  forth  their  main  constituents,  cry.stalline 
character,  percentage  of  uranium  or  thorium  or  both,  and  the  locali- 
ties where  they  occur.  From  the  accompanying  map  of  the  world 
with  these  localities  marked,  no  conclusion  can  be  drawn,  .since  the 
large  tracts  where  no  uranium  or  thorium  is  found  have  probably  not 
been  thoroughly  searched,  K.  J.  C. 


Physiological    Chemistry. 


Dissociation  Curve  of  Blood.  Joseph  Barcroft  and  Mario 
Camis.  Dissociation  Curve  of  Haemoglobin.  J.  Barcroft  and 
Ff.Roberts  (/.7*%sto;.,  1909,39, 118—142, 143— 148).— Curves  of  the 
di.ssociation  of  haemoglobin  in  water  and  in  saline  solutions  are  given, 
and  confirmation  obtained  of  Bohr's  curves  of  ha?moglobin  in  water,  and 
of  the  effect  of  carbon  dioxide  in  dissociating  oxygen  from  blood.  The 
differences  between  the  curves  obtained  from  dog's  and  human  blood 
are  due  to  differences  in  the  saline  constituents  of  the  red  corpuscles. 
There  is  no  reason  for  departing  from  the  view  that  the  oxygen  is 
united  chemically  with  haemoglobin,  and  that  this  union  is  funda- 
mentally a  mass  action  of  the  type :  Hb  +  Oo  :^  HbOg-  The  hyperbolic 
form  of  Hiifner's  curve  is  confirmed.      ,  W.  D.  H. 

Bio-chemistry  of  Haemolysis.  Benjamin  Moore,  Frederick  P. 
Wilson,  and  Lancelot  Hutchinson  [Bio-Chevi.  J.,  1909,  4,  346—368). 
—The  hsemolytic  agent  and  the  substance  attacked  have  a  powerful 
mutual  effect  on  one  another's  solubilities.  As  a  result,  phosphatides 
are  dissolved  out  of  the  corpuscle,  so  setting  free  haemoglobin.  The 
class  of  unsaturated  soaps  of  fatty  acids,  saponin,  mowrin,  digitalin, 
and  bile  salts  possess  common  properties,  and  are  all  unsaturated  sub- 
stances capable  of   bromination.     Their  effect   on  the   heart  also  is 
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probably  due  to  combination  with  the  cardiac  lipoids.  Although  no 
line  can  be  drawn  between  physical  and  chemical  action,  the  first  step 
appears  to  be  "  physical,"  namely,  one  of  lowering  of  surface  tension 
with  an  accompanying  tendency  to  solution.  The  balancing  action  of 
ha^molysers  is  discussed^  but  in  the  case  of  closely  similar  hsemolysers, 
an  additive  action  is  obtained.  In  the  case  of  balancing,  the  inter- 
action of  two  hsemolysers  leaves  nothing  free  to  touch  the  corpuscles. 
Thus  a  mere  trace  of  oleate  breaks  down  corpuscles  in  saline  suspension, 
but  in  serum  much  more  must  be  added,  for  complement  or  the  serum 
proteins  alone  act  as  protectors.  The  oleates  ought  not,  however,  to 
be  described  as  anti-complements,  as  probably  there  is  no  specific  action 
between  them  and  the  complement.  Sodium  oleate  can  also  be  balanced 
by  lecithin.  In  alkaline  solution,  oxidising  agents  favour,  and  reducing 
agents  restrain,  haemolysis,  but  an  oxidising  agent  alone  cannot  replace 
complement  in  an  active  hsemolytic  serum,  and  it  is  not  probable  that 
complement  has  the  nature  of  a  peroxide,  W.  D.  H. 

Haemolytic  Action  of  Certain  Bile  Derivatives.  Hugh 
MacLean  and  Lancelot  Hutchinson  {Bio-Chem.  J.,  1909, 4,  369 — 384). 
— The  sodium  salts  of  cholic,  choleic,  and  glycocholic  acids  are  haemo- 
Jysers,  The  minimum  dose  giving  the  maximum  efPect  in  the  shortest 
time  is  termed  the  "  minimal-optimum  hsemolytic  dose."  For  instance, 
it  was  found  that  in  the  case  of  sodium  chelate,  0"1  c.c.  of  0\M- 
solution  is  the  minimal-optimum  dose  ;  mixed  with  1  c.c.  of  5%  sheep's 
red  corpuscles  (the  total  volume  being  made  up  to  5  c.c),  haemolysis 
was  complete  within  five  minutes.  Stronger  solutions  gave  a  much 
less  marked  effect,  a  solution  eight  times  as  strong  requiring  155 
minutes,  and  a  dose  eighty  times  as  large  requiring  thirteen  minutes 
to  produce  the  same  effect.  In  all  cases,  cholesterol  produced  a  marked 
anti-haemolytic  effect.  The  addition  of  fresh  sheep's  serum  is  also  anti- 
haemolytic,  but  in  some  cases  an  apparent  augmentation  is  evident. 
This  was  due  to  the  amount  of  serum  used  being  unable  to  completely 
neutralise  the  laking  action  of  the  bile  salts  ;  hence  a  relative  smaller 
amount  of  active  haemolyser  being  present,  a  more  powerful  effect  is 
produced,  as  the  amount  of  haemolytic  agent  then  approaches  the 
minimal -optimum  dose.  The  inhibitory  action  of  serum  does  not 
depend  on  the  presence  of  complement ;  an  inactivated  serum  acts 
equally  well.  W.  D.  H. 

Influence  of  Cholesterol  on  Haemolysis  by  Soaps.  Henri 
IscovEsco  {Arch.  exp.  Path.  Fharm.,  1909,  61,  94). — Note  on  a  paper 
by  Meyerstein  (this  vol.,  ii,  681)  ;  the  author  had  already  shown  that 
if  cholesterol  is  to  inhibit  the  haemolytic  action  of  sera  and  of  soaps,  it 
must  first  be  incubated  with  them.  G.  B. 

The  Amount  of  Peptolytic  Ferments  in  Rabbits'  and  Dogs' 
Plasma,  [and  in  the  Red  Blood  Corpuscles  of  these  Animals] 
under  Various  Conditions.  Emil  Abderiialden  and  Ludwig 
PiNCUSSOHN  {Zeitsch.  physiol.  C/iem.,  1909,  61,  200— 204).— Differences 
occur  in  different  species  of  animals  in  the  peptolytic  properties  of  the 
blood-plasma.      Thus  the  plasma  (or  serum)  of    the  rabbit   rapidly 


PHYSIOLOaiCAL  CHEMISTRY.  817 

decomposes  glycyl-^tyrosine  into  its  components,  whilst  that  of  the 
dog  has  little  or  no  action.  If  the  animals  are  previously  treated  with 
injections  of  horse-serum  or  egg-white,  the  peptolytic  power  of  the 
blood  is  increased.  W.  D.  H. 

Production  of  Immune  Substances.  The  Diflterences  in 
Agglutinin-content  in  Plasma  and  Serum.  CIeohges  Dheylu 
and  E.  W.  Aniley  Walker  {J.  Path,  liact.,  1909,  14,  28—38, 
39 — 48). — Evidence  is  adduced  that  complement  and  specific  immune 
substances  are  produced  as  secretions  by  the  leucocytes.  The  plasma 
is  richer  in  agglutinin  than  the  serum  ;  this  is  due  to  adsorption  by  the 
clot  and  corpuscles  ;  a  subsequent  rise  in  agglutinin-conteut  is  due  to 
secretion  from  the  leucocytes.  W,  D.  H. 

An  Anti-serum  to  Q-lobin.  Carl  H.  Browning  and  G.  Haswell 
Wilson  (/.  Path.  Bad.,  1909,  14,  137— 138).— The  injection  of  globin 
in  animals  produces  an  anti-globin.  The  action  is  specific  ;  thus  the 
protein  constituents  of  the  haemoglobin  of  different  species  differ  in 
their  bio-chemical  characters.  W.  D,  H. 

Digestion  in  the  Animal  Body.  XXXIII.  The  Role  of  the 
Intestinal  Epithelium  in  the  Digestion  and  Absorption  of 
Proteins,  E.  S.  London  {Zeitsch.  physiol.  t'hein.,  1909,  61,  69 — 71. 
Compare  this  vol.,  ii,  593). — The  intestinal  epithelium  of  eight  dogs 
in  inanition  was  compared  with  that  of  the  same  number  of  animals 
two  hours  after  an  abundant  meal  of  gliadin.  The  latter  yielded  on 
hydrolysis  about  twice  as  much  glutamic  acid  as  the  former.  The 
interpretation  of  this  result  is  not  attempted.  W.  D.  H. 

The  Time  Relations  in  the  Course  of  Protein  Decom- 
position with  Different  Diets.  Tu.  Boettcheu  and  Hans  Vogt 
(/lrc7t.  e.vp.  Path.  Pharin.,  1909,  61,  7 — 17).— When  dogs  are  fed  on 
meat,  the  excretion  of  nitrogen  in  the  urine  is  delayed,  if  after  feeding, 
1  datively  small  quantities  of  dextrose  are  administered  intravenously 
or  subcutaneously.  G.  B. 

Origin  of  Uric  Acid.  R.  H.  Aders  Pummer  (/.  Physiol.,  1909, 
39,  98 — 117). — Details  of  a  metabolism  experiment  on  a  healthy  man 
are  given  on  a  meat  diet,  a  purine-free  diet,  and  a  purine-rirh  diet. 
Administration  of  guanine  and  xanthine  did  not  increase  the  uric  acid 
output  ;  administration  of  large  amounts  of  purines  in  herring-roe 
increased  the  output,  but  the  excess  of  uric  acid  only  corresponded 
with  about  a  tenth  of  the  total  purines  ingested.  Liebig's  extract 
caused  a  great  increase,  more  than  half  the  purines  in  it  being 
converted  into  uric  acid.  In  fact,  scarcely  any  relation  between 
purines  and  uric  acid  was  found,  and  the  prevalent  opinion  that  the 
purines  of  the  food  and  tissues  are  the  sole  source  of  uric  acid  needs 
revision,  so  also  do  prevailing  views  on  uricolysis.  W.  D.  H. 

The  Value  of  Protein  Cleavage  Products  in  Metabolism. 
X.  Emil  Abdeuhalden  {Zeitsch.  physiol.  C/iem.,  1909,  61,  194 — 199. 
Compare  this  vol..  ii,  3'J7). — Dogs  were  fed  (a)  on  the  cleavage  products 
of  casein;  (6)  ou  the  same  from  which  /-tryptophan  had  been  removed, 
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and  (c)  on  the  same  to  which  Z- tryptophan  had  been  added,  a  and  c 
maintained  equilibrium,  whilst  b  did  not.  Sickness  and  diarrhoea  were 
observed,  as  in  former  experiments,  but  the  cause  of  these  symptoms  is 
not  clear.  W.  D.  H. 

Nuclein  Metabolism  in  a  Dog  with  an  Eck's  Fistula.     Emil 

Abdekhalden,  E.  S.  London,  and  Alfred  Schittenhelm  {Zeiisch. 
physiol.  Chem.,  1909,  61,  413 — 418). — When  the  liver  is  thrown  out  of 
gear  by  the  performance  of  an  Eck's  fistula,  the  cleavage  of  nucleic 
acid  and  the  deamidising  and  oxidation  of  purine  bases  are  not 
alfected,  but  the  conversion  of  uric  acid  into  allantoin  is  lessened  ;  it 
therefore  appears  that  other  organs  besides  the  liver  are  concerned  in 
nuclein  metabolism.  W.  D.  H. 

Action  of  Pancreatic  Juice  on  Glycogen,  Starch,  and  its  Com- 
pounds. Mme.  Z.  Gruzewska  and  Bierry  {Compt.  rend.,  1909,  149 
359 — 361). — Normal  pancreatic  juice  acts  less  readily  on  glycogen  and 
amylopectin  than  on  starch.  In  each  case  the  i-apidity  of  the  action 
is  increased  by  neutralising  the  alkalinity  of  the  pancreatic  juice. 

N.  H.  J.  M. 

Absorption  of  Protein.  Otto  Cohnheim  and  F.  Makita 
{Zeitsch.  physiol.  Chem.,  1909,  61,  189 — 193.  Compare  this  vol., 
ii,  414). — Surviving  fish  intestine  was  filled  with  peptone  solution  and 
suspended  in  Ringer's  fluid.  After  some  hours,  nitrogen  was  found 
in  the  outer  fluid,  and  a  considerable  quantity  of  it  was  in  the  form  of 
ammonia.  Ammonia  was  similarly  detected  during  the  absorption  of 
aspartic  acid  and  of  lysine.  If  glycine  or  tyrosine  was  employed,  no 
ammonia  could  be  detected  ;  in  the  case  of  glycine,  a  relatively  small 
amount  of  a  volatile  base  was  found,  but  no  glyoxylic  acid.  In  the 
case  of  tyrosine,  the  outer  fluid  also  contained  a  volatile  base,  and 
gave  the  diazo-reaction.  If  the  intestine  of  a  dog  or  cat  filled  with 
a  solution  of  tyrosine  or  glycine  was  employed,  the  outer  fluid  contained 
ammonia.  W.  D.  H. 

Lecithin  and  other  Components  of  Bgg-yolks.  E.  Tornani 
{Boll.  Chim.  Farm.,  1909,  48,  520— 521).— The  proportion  of  lecithin 
occurring  in  egg-yolk  varies  considerably.  The  yolks  of  eggs,  which 
have  apparently  kept  well,  exhibit,  after  some  time,  substantial 
alterations  in  their  composition,  especially  in  respect  to  the  quantities 
of  lecithin  and  cholesterol  they  contain.  In  this  regard,  too,  marked 
differences  are  found  between  fertilised  and  unfertilised  eggs. 

T.  H.  P. 

Degradation  of  Glycogen  and  Formation  of  Sugar  in  the 
Liver  of  Normal  Dogs,  and  of  those  Deprived  of  their 
Pancreas.  Hans  Hinselmann  (Zeitach.  jihysiol.  Chem.,  1909,  61, 
265 — 275). — The  first  rise  in  the  sugar  of  the  blood  after  extirpation 
of  the  pancreas  is  attributed  to  an  increased  formation  of  sugar  in 
the  liver,  and  an  increased  breakdown  of  glycogen  in  the  liver.  A 
number  of  experiments  bearing  this  out  are  quoted,  and  a  definite 
action  of  the  pancreas  is  upheld,  in  i<pite  of  Pfliiger's  opinions. 

W.  D.  H. 


PHYSIOLOGICAL  CHEMISTRY.  819 

Effects  of  Temperature  on  the  Osmotic  Properties  of 
Muscle.  D.  H.  de  Souza  (Quart.  J.  exp.  Physiol.,  1909,  2,  219—228). 
-  -A  solution  of  sodium  chloride  isotonic  for  an  injured  muscle  at  one 
temperature  is  isotonic  for  muscle  at  other  temperatures  provided 
coagulation  docs  not  occur.  Both  the  gain  and  loss  of  weight  in  a 
muscle  in  hypotonic  or  hypertonic  solutions  are  increased  in  rapidity 
by  rise  in  temperature.  .  W.  D.  H. 

Action  of  Guanidine  on  Muscles.  Mario  Cauis  (J.  Physiol., 
1909,  39,  73 — 97). — CJuanidine  acts  on  frog's  mu&cles  jby  producing 
spontaneous  twitching  and  by  affecting  their  contractility  j  the  former 
effect  is  inconstant,  and  can  also  be  obtained  on  denervated  muscles. 
The  effect  on  contractility  is  the  same  on  normal  muscles,  and  in  those 
in  which  the  nerve-oudings  are  degenerated.  The  hypothesis 
adopted  is  that  guanidine  acts  by  combining  with  two  different 
substances  in  the  muscle,  one  of  which  is  responsible  for  the  twitches 
and  the  other  for  changes  in  contractility.  W.  D.  U. 

Organ-extracts  of  Selachian  Pishes.  II.  A.  Suwa  (PJliigfr's 
Archiv,  1909,  129,  231—239.  Compare  this  vol.,  ii,  685).— This 
{)aper  gives  further  details  of  trimetliylamine  oxide  found  in  extract 
of  selachian  muscle,  and  never  before  found  either  in  the  animal 
or  vegetable  organism.  Its  identity  was  further  proved  by  the 
preparation  of  trimethylamij^o  from  it  by  distillation  with  concentrated 
potassium  hydroxide  and  zinc,  and  by  the  analysis  of  certain  of  its 
salts  (chloride,  picrate,  platinichloride).  Trimethylamine  is  formed 
from  it  by  putrefaction.  Intravenous  injection  of  the  hydrochloride 
causes  a  slight  and  somewhat  prolonged  rise  of  arterial  pressure. 
Feeding  rabbits  with  the  base,  or  injecting  it  subcutaneously,  is 
followed  by  its  partial  destruction  in  the  body,  and  an  appearance  of 
part  in  the  urine  as  trimethylamine  and  dimetbylamine.     W.  D.  H. 

Chemical  Composition  of  Ox-bile.  N.  Alberto  Barbieri 
(Compt.  rend.,  1909,  149,  150 — 152). — A  description  of  a  method  for 
separating  the  constituents  of  bile  by  means  of  selective  solvents. 
Besides  neurine,  cholesterol,  tristearin,  biliverdin,  proteins,  and  the 
usual  biliary  salts,  the  author  has  isolated  from  ox-bile  a  bitter  resin 
containing  0  61-67,  H  9  36,  N  24,  S  1-35,  PO-35,  ash  3%,  and  a  yellow 
powder,  soluble  in  water,  for  which  the  name  ''  crude  biline "  is 
suggested.  This  substance  is  a  mixture  rich  in  mineral  matter,  but 
free  from  sulphates  ;  it  forms  a  copper  derivative,  from  which  a  yellow, 
crystalline  colouring  matter  has  been  obtained.  \V.  O.  \V. 

The  Bile  of  Polar  Animals.  III.  The  Bile  of  the  Walrus. 
Olof  Hammarsten  {Zeitsch.  jjhi/siol.  Chem.,  1909,  61,  454 — 494. 
Compare  Abstr.,  1901,  ii,  520;  1903,  ii,  86  ;  1904,  ii,  831).— Walrus 
bile  contains  no  glycocholic  acid,  but  another  acid  of  doubtful 
composition ;  it  may  be  either  choleic,  deoxycholic,  or  /8-phocajco- 
cholic  acid.  Taurocholeic  acid  is  found  in  addition  to  taurocholic  acid, 
but  the  chief  constituent  is  a  new  acid,  sparingly  soluble  in  water,  and 
readily    crystallisa.ble  therefrom,  which  is  named    a-j>hoccetaurocholic 
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acid,  but  is  probably  tauro-oxycholic  acid.  Its  sodium  salt  has  a^  +  41° ; 
the  cholic  acid  obtained  from  it  appears  to  have  the  formula 

and  its  sodium  salt  has  a^  +  35 — 36",  and  m.  p.  152 — 154°;  it  does  not 
give  a  blue  iodine  compound.  Another  acid  of  the  same  group  present 
is  /?-phoc8etaurocholic,  which  yields  a  cholic  acid  with  formula 
C24H4QO5  (isocholic  acid) ;  this  crystallises  from  acetone,  melts  at 
220 — 222°  and  resembles  a  choleic  acid  in  yielding  a  sparingly  soluble 
barium  salt,  and  showing  no  colour  reaction  with  hydrochloric  acid. 
It  also  does  not  give  a  blue  iodine  compound,  W,  D.  H. 

Existence  of  Carbophosphates  in  Milk.  Their  Precipitation 
by  Pasteurisation.  A.  Barille  (Compt.  rend.,  1909,  149,  356 — 358;. 
— Pasteurised  milk  was  found  to  contain  more  insoluble  and  soluble 
phosphoric  acid  than  the  original  milk,  whilst  phosphoric  acid  in  the 
form  of  calcium  and  magnesium  carbophosphates  was  almost  entirely 
precipitated.  N.  H.  J.  M. 

Excretion  of  Iodine  from  the  Dog's  Organism,  when  given 
in  the  Form  of  3  :  5-Di-iod.o-/-tyrosine,  3  :  5-Di-iodoglycyl7- 
tyrosine,  3  :  5  Di-iodo-t/iodopropionyl/- tyrosine,  and  3:5Di- 
iodopalmityl-^tyrosine.  Emil  AsDERnALDEK  and  Slavu  (Zeitsch. 
physiol.  Chem.,  1909,  61,  405 — 412). — If  3  :  5-di-iodo-^-tyrosine  is 
given,  it  is  easily  decomposed  in  the  dog's  organism,  and  liberates 
iodine,  whereas  in  the  case  of  3  : 5-di-iodogljcyI-^-tyrosine,  the  iodine 
largely  appears  in  the  urine  in  organic  combination.  3  : 5-Di-iodo-f^- 
iodopropionyl-^-tyrosine  also  readily  gives  up  a  part  of  its  iodine. 
After  the  subcutaneous  administration  of  these  compounds  of  iodine, 
relatively  large  quantities  are  excreted  into  the  intestine  and  are 
found  in  the  faeces.  W.  D.  H. 

The  Limits  of  Hippuric  Acid  Formation  in  Man  and  the 
Technique  of  Hippuric  Acid  Estimation.  Joii.  Lewinski  {Arch, 
exp.  Falh.  Fharm.,  1909,  61,  88 — 93). — Reply  to  Brugsch's  criticism 
{Zeitsch.  exp.  Path  Thtr.,  6,  pt.  3)  of  the  author's  method  of  hippuric 
acid  estimation  (Abstr.,  1908,  ii,  518),  The  author  adheres  to  his 
statement  that  the  amount  of  hippuric  acid  in  the  urine  after  the 
administration  of  benzoic  acid  is  much  gi-eater  than  that  found  by 
other  observers.  G.  B. 

Protein  Metabolism  in  Cystinuria.  Horatio  B.  Williams 
and  Charles  G.  L.  Wolf  (/.  Biol  Chem.,  1909,  6,  337— 348).— The 
following  points  were  investigated  in  a  case  of  cystinuria ;  increase  of 
protein  in  the  diet  led  to  an  increase  in  the  output  of  "  neutral  sulphur," 
probably  due  to  an  increase  in  cystine  excretion.  If  cystine  was  given 
by  the  mouth,  the  increase  of  neutral  sulphur  in  the  urine  was  small, 
the  greater  amount  of  the  cystine  given  being  oxidised  and  appearing 
as  inorganic  sulphates,  as  in  health.  If  tyrosine  was  given,  none 
appeared  in  the  urine  ;  if  the  tyrosine  was  absorbed,  the  patient  was 
able  to  deamidate  the  2  grams  given.  No  diamines  or  amiuo-acids 
were  foiind  in  the  urine.  W.  D.  II. 
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Uneetimated  Substances  in  Diabetic  Urine.  Henki  Laiiijk 
anj  G.  V^iTKi  {Coinpt.  rend.,  1901),  149,  415— 418).— In  addition  to 
the  normal  organic  substances,  indeterminable  by  direct  analysis,  the 
urine  of  diabetic  patients  contains  considerable  quantities  of  un- 
explored materials  quite  distinct  from  the  ordinary  pathological  carbo- 
hydrates. The  amount  of  these  unknown  products  has  been  determined 
in  a  number  of  ca.se.s  by  subtracting  from  the  total  organic  extract  the 
number  obtained  by  multiplying  the  total  nitrogen  by  1'21,  this  being 
the  factor  for  indeterminable  material  in  normal  urine  The  results, 
which  are  given  in  tabular  form,  show  that  the  amount  of  abnormal 
diabetic  material  may  exceed  the  weight  of  sugar  present.  The 
extreme  values  encountered  were  2'8  grams  and  1469  grams  for  the 
urine  of  twenty-four  hours.  W.  O.  W. 

Diabetic  Leevulosuria  and  the  Detection  of  Laevulose  in 
Urine.  Wiluelm  Voit  (ZeitscJi.  phytsiol  Chani.,  1909,  61,  92—94. 
Compare  this  vol.,  ii,  688). — Polemical.  Borchardt's  test  for  laevulose 
is  regarded  as  untrustworthy.  W.  D.  H. 

The  Ferments  of  Nuclein  Metabolism  in  Gout.  J.  R.  Miller 
and  Waltek  Jones  {Zeitsch.  physiol.  Cheni.,  1909,  61,  395— 404).— The 
uricolytic  enzyme  is  absent  from  the  human  liver  in  gout,  but  this 
cannot  be  the  cause  of  that  disease,  for  Wiechowski's  statement  that 
the  same  is  true  for  normal  human  organs  is  confirmed. 

Just  as  guanase  is  absent  from  the  organs  of  the  pig,  so  is  adenase 
absent  from  those  of  man.  The  principal  seat  of  uric  acid  formation 
(from  guanine)  is  the  liver,  and  that  organ  in  man  is  rich  in  guanase 
and  xantlio-oxydase.  Guanase  is  also  present  to  some  extent  in  the 
lung  and  kidney,  but  it  is  absent  from  the  spleen.  W.  D.  H. 

Cholesterol  in  Cerebro  spinal  Fluid.  Giacomo  Piqhini  {ZeitscJi. 
physiol.  Chem.,  1909,  61,  508 — 516). — In  a  number  of  organic  nervous 
diseases  (progressive  paralysis,  dementia  prsecox,  etc.),  cholesterol  is 
often  found  in  the  cerebro-spinal  fluid.  The  fluid  from  normal  cases, 
or  cases  of  functional  disease,  is  free  from  cholesterol.  In  the  majority 
of  cases  of  epilepsy  it  is  also  absent.  It  is  believed  that,  like  choline, 
it  originates  from  the  breakdown  of  nervous  tissues,  and  it  probably 
plays  a  part  in  the  Wassermann  reaction.  W.  D.  H. 

Contents  of  a  Pancreatic  Cyst.     G.  Dorner  (Zeitsch.  physiol. ' 
Chem.,    1909,   61,    244— 255).— The   contents   of    the    cyst    differed 
considerably  from  pancreatic   juice  obtained  in  cases  of  fistula.     The 
amount  of  protein  was  increased,  but  no  trypsin  or  protrypsin   was 
present.     The  diastatic  and  lipolytic  enzymes  were  present. 

W.  D.  H. 

The  Presence  of  a  Dye  Resembling  Urorosein  in  Certain 
Pathological  Urines.  Vincenz  Arnold  {Zeitsch.  physiol.  Chem., 
1909,  61,  240 — 243). — In  convalescents  from  scarlet-fever,  urorosein 
often  occurs  in  their  urine.  Simultaneously  another  pigment  also 
occurs  which  differs  from  urorosein  in  some  of  its  properties,  including 
the  absorption-spectrum.     The  name  iiephrorosein  is  suggested. 

W.  D.  H. 

VOL.  X.CV1.  ii.  55 
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Action  of  Ultraviolet  Rays  on  the  Tetanus  Toxine.  P. 
Ckrnovodeanu  and  Victor  Henki  {Compt.  rend.,  1909, 149,  365 — 368). 
— The  action  of  ultra-violet  rays  on  the  tetanus  toxine  was  found  to 
increase  when  the  solution  is  diluted.  This  increased  action  is  due  to 
the  dilution  of  the  broth  which  absorbs  the  active  rays.  The  action 
of  the  rays  is  the  same  in  absence  of  air  as  when  air  is  present. 

Small  amounts  of  iodine  and  of  hydrogen  peroxide  increase  the 
activity  of  the  tetanus  toxine  ;  larger  amounts  destroy  it. 

N.  H.  J.  M. 

Behaviour  of  Aminoacetaldehyde  in  the  Animal  Organism. 
T.  KiKKOJi  and  Carl  Neubebg  {Biochem.  Zeitsch.,  1909,  20,463 — 467. 
Compare  this  vol.,  i,  702). — Aminoacetaldehyde,  given  to  rabbits  by 
the  mouth,  is  excreted  in  the  urine  as  pyrazine  ;  the  same  oxidation 
can  readily  be  brought  about  in  vitro.  Spermine  ( =  piperazine  1)  is 
probably  derived  from  pyrazine  by  reduction  : 

2NH2-CH2-CHO  +  0  ~>  N<[^2:^2>N— >  NH<^,[]^2;CH2>v,j^jj 

G.  B. 

Tetraethylarsonium  Iodide  and  its  Pharmacological  Action. 
SossJA  GoRNAJA  {Arch.  exp.  Path.  Pharm.,  1909,  61,  76 — 87). — An 
improved  method  of  preparation  of  the  substance  (from  arsenic  and 
ethyl  iodide)  is  described.  Its  central  paralytic  action  is  four  times 
as  great  as  that  of  the  tetramethyl  derivative  ;  it  possesses  neither  a 
curare  nor  a  specific  arsenic  action.  G.  B. 
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Bacteria  which  Decompose  Cyanamide.  Hubert  Kappen 
{Centr.  Bakt.  Par.,  1909,  ii,  24,  382 — 404). — Successive  cultivations  in 
solutions  of  calcium  cyanamide  and  cyanamide  yielded  bacteria  whidi 
decompose  cyanamide  under  certain  conditions.  No  decomposing 
action  due  to  carbon  dioxide  was  observed,  and  organic  acids,  such  as 
acetic,  butyric,  or  lactic  acids,  are  also  without  action  on  cyanamide 
when  employed  in  amounts  such  as  might  be  produced  from  the 
dextrose.  The  favourable  action  of  dextrose  in  promoting  the 
decomposition  of  cyanamide  cannot,  therefore,  be  due  to  fermentation 
products ;  it  is  probably  due  to  a  physiological  action  on  the  bacteria. 

Certain  fungi,  having  strong  reducing  power,  seem  to  play  an 
important  part  in  the  decomposition  of  cyanamide.         N.  H.  J.  M- 

Alcohohc  Fermentation  in  Presence  of  Sulphurous  Acid. 
aR.  Martinand  {Compt.  rend.,  1909,  149,  465— 467).— The  feeble 
able  mentation  which  occurs  when  brewer's  yeast  is  introduced  into 
were  lo:,^,-^^  containing  free  sulphurous  acid  is  caused,  not  by  the  yeast 
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cells,  but  by  micro-organisms  resembling  TonUa.  These  bring  aboat 
tho  formation  of  aldebydefl,  with  which  the  sulphurous  acid  enters  into 
coinbiDaiion  ;  a  part  of  tho  aci<l  also  undergoes  oxidation  to  sulphuric 
acid.  Normal  yeast  fermentation  does  not  occur  until  the  sulphurous 
acid  has  disappeared.  W.  O.  W. 

Life  of  Yeast  after  F'ermentatioD.  E.  Katsir  and  A.  Dbmoloit 
{Compt.  rend.,  1909,  149,  152—165.     Compare  Abetr.,  1907,  H,  714; 

1908,  i,  317  ;  this  vol.,  ii,  170;  TrilUt,  Abstr.,  1908,  ii,  615).— White 
wine  was  exposed  in  shallow  vessels,  at  different  temperatures,  to  the 
action  of  yeast  for  six  months,  and  the  amount  of  alcohol  and  volatile 
ncids  and  the  total  acidity  determined  at  the  commencement  and  at  the 
end  of  this  period.  Similar  experiments  were  carried  out  on  red  wine 
kept  in  long-necked  flasks,  completely  61led  to  prevent  access  of  air. 
In  each  case  the  aldehydes,  esters,  and  higher  alcohols  were  determined 
in  the  correR|)onding  "  eau  de  vie." 

The  resultH  are  given  in  tabular  form.  A  dintppearance  of  alcohol 
was  observed  in  each  case ;  the  extent  to  which  this  occurred  was 
dependent  on  the  history  of  the  yeast  and  on  the  nutriment  provided 
(aiuuionium  sulphate  or  leucine).  The  disappearance  was  most  marked 
in  the  shallow  vessels  exposed  to  air,  due  allowance  having  been  made 
for  loss  by  evaporation. 

The  amount  of  aldehydes  was  considerably  increased,  whilst  the 
total  acidity  was  diminished.  The  proportion  of  f urfurol  was  increased 
in  presence  of  leucine,  whilst  the  amount  of  esters  and  of  higher 
alcohols  remained  fairly  constant.  As  in  the  cases  studied  previously, 
the  addition  of  mercuric  chloride  has  a  protecting  influence  on  the 
alcohol.  It  would  appear,  therefore,  that,  after  fermentation  is 
complete,  tho  yeast  cells  behave  as  physiologically  normal  cell.*,  the 
intramolecular  respiration  being  succeeded  by  normal  respiration, 
during  wliich  the  yeast,  even  at  low  temperatures,  utilises  the  organic 
acids  as  nutritive  material.  W.  O.  W. 

Addition  of  Ammonium  Salts  in  the  Fermentation  of  Fruit 
and  Grape  Wines.     A  Correction.     Bierberq  {Centr.  Bakt.  Par.^ 

1909,  ii,  24,  404—405.  Compare  this  vol.,  ii,  423).— Addition  of 
ammonium  salts  in  the  fermentation  of  wines  is  unnecessary  when 
there  is  no  excess  of  sugar  present,  and  may  even  retard  fermentation. 

N.  H.  J.  M. 

Influence  of  Anaesthesia  and  of  Cold  on  the  Fission  of 
Certain  Glucosides  in  Plants.  Leon  Guionard  {Compt.  rend., 
1909,  149,  91 — 93.  Compare  Mirande,  following  abstract). — Exposure 
of  living  plants  to  the  action  of  anaesthetics  brings  about  interaction 
between  the  glucoside  and  the  corresponding  ferment.  Thus  mustard 
oil  is  formed  in  abundance  when  the  leaves  of  certain  Cruciferae  are 
submitted  to  the  action  of  chloroform. 

The  same  phenomenon  is  brought  about  by  exposure  to  cold, 
produced  by  the  evaporation  of  methyl  chloride.  Under  the  same 
conditions,  Gault/ieria  procumhens  liberates  methyl  salicylate,  whilst 
cyanogenetic  plants  evolve  hydrogen  cyanide.  W.  O.  \V. 
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Influence  of  Certain  Vapours  on  Vegetal  Cyanogenesis. 
Rapid  Method  for  Detecting  Plants  containing  Hydrogen 
Cyanide.  Marcel  Mieande  {Compt.  rend.,  1909,  149,  140 — 142.- 
Compare  Guignard,  preceding  abstract). — Cyanogenetic  plants  liberate 
hydrogen  cyanide  when  exposed  to  the  action  of  substances  which 
inhibit  their  chlorophyllic  functions,  such  as  mercury  vapour,  carbon 
disulphide,  or  ansBSthetics,  such  as  chloroform.  The  phenomenon  is 
readily  observed  by  placing  under  a  clock  glass  a  laurel  leaf,  together 
with  some  chloroform  and  a  piece  of  Guignard's  sodium  picrate  paper 
(Bull.  Sci.  Pharm.,  1906,  13).  In  a  few  minutes  the  latter  turns  from 
yellow  to  red  under  the  action  of  the  hydrogen  cyanide.  The 
phenomenon  is  independent  of  the  action  of  light. 

This  reaction  is  recommended  as  affording  a  convenient  method  for 
recognising  cyanogenetic  plants.  W.  0,  W. 

Rennet  of  Belladonna.  C.  Gerber  {Compt.  rend.,  1909,  149, 
137—139.  Compare  Abstr.,  1907,  i,  1100;  this  vol.,  ii,  512).— A 
description  of  the  properties  of  the  rennet  of  Belladonna  and  of  its 
distribution  in  the  plant.  The  distribution  of  the  diastase  corresponds 
approximately  with  that  of  the  alkaloids,  the  leaves  containing  more 
than  the  root  and  the  root  more  than  the  stem.  Rennet  is  found  in 
all  the  components  of  the  stalk  and  root,  even  in  the  wood  fibre.  The 
rennet  is  extremely  resistant  to  the  action  of  heat ;  it  has  an  optimum 
temperature  of  90°,  and  readily  brings  about  coagulation  of  boiling  milk. 
It  is  only  feebly  activated  by  calcium  salts,  whilst  salts  of  the  alkali 
metals  have  a  retarding  influence.  The  behaviour  of  the  diastase  in 
presence  of  alkalis  resembles  that  of  the  vegetable  rennets  previously 
studied,  in  presence  of  sodium  fluoride  (Compt.  rend.  Sac.  Biol.,  62, 
1223).  The  latter  substance  exerts  an  accelerating  influence  only  in 
the  presence  of  sodium  chloride.  W.  0.  W. 

Phosphoric  Acid  in  Plant  Leaves.  Josef.  Seissl  {Zeitsch. 
landw.  Yera-Wesen  Osterr.,  1909,  12,  157 — 167). — An  investigation  on 
the  occurrence  of  phosphorus  in  the  leaves  of  plants  during  different 
seasons  of  the  year.  The  total  phosphorus  was  estimated,  also  the 
proportions  of  this  element  organically  combined  and  soluble  in 
organic  solvents.  The  analytical  results  obtained  from  different 
plants  are  tabulated,  and  indicate  that,  as  a  rule,  the  phosphorus  con- 
tent of  the  leaves  reaches  its  maximum  in  June  or  July  (the  period  of 
greatest  growth),  a  steady  decrease  being  noted  from  that  time  until 
October.  In  the  case  of  a  maple  (Acer  pseudoplatanus),  however,  the 
total  phosphorus  reached  its  maximum  in  August.  It  was  also  found 
that  red  leaves  contained  less  phosphorus  than  the  green  4)nes  obtained 
from  the  same  plant.  F.  M.  G.  M. 

Carbohydrates  contained  in  Plant  Seeds.  Ernst  Schulze  and 
Ch.  Godet  {Zeitsch.  physiol.  Chem.,  1909,  61,  279— 351).— The  object 
of  this  investigation  was  to  determine  the  nature  of  the  carbohydrates 
present  in  the  seeds  of  plants. 

None  of  the  kernels  of  the  seeds  investigated  was  found  to  contain 
either  pentoses  or  hexoses. 


vrnFTARLK   PHYSIOI/MJY   AND   AGRICULTURE.  825 

Twenty  *•  -  .-     1  fyp  sucrose,  and  iu  only  two 

ca»es  wiili  -Miae  the  quantities  present 

were   -  IK>88ible.     Other  soluble 

curbo),  k  rule,  yield  mucic  acid 

when  uxiili  i  which  fuel  lite  couciusiun  may  be  drawn  that  they 

would  yici  1   .  <>.<«  on  hydrolysis.     Only  in  three  cases  has  this 

carbohydrate  beuti  iHolated  ;  raffinoiie  is  found  in  wheat,  whilst  lapeosa 
haK  b«en  ioolated  froaa  the  yellow  lupine  (Lupintu  luteus)  and  the  blue 
lupine  (Lupinus  angtuti/olitu). 

PeutOHans  are  present  in  very  small  quantities  (leas  than  1^)  in 
Kouie  seeds,  whiJMt  they  are  totally  absent  in  others. 

Tho  fact  that  the  soluble  carbohydrates  present  in  seeds  are  derived 
from  dextrose,  loivulose,  and  galaoUMe,  shows  that  these  sugars  are 
particularly  Huitable  for  the  nutrition  of  the  young  plant,  since  there 
can  bo  little  doubt  that  these  carbohydrates  serve  as  reserve  materials 
anil  are  broken  down  into  the  simpler  sugars  during  germination. 

Insoluble  cirbohydrates,  namely,  starches,  celluloeeii,  and  hemi- 
celluloses,  are  also  present  in  the  seed-kernels.  The  hemicelluloses  on 
hydrolysis  yield  a  mixture  of  hexoses ;  many  yield  galactose,  ohters 
nianuose  ;  several  also  yield  a  pentose,  probably  arabinose. 

The  seed  hubks  and  shells  contain  only  very  small  quantities  of 
soluble  car l)ohy<l rates.  They  are  composed  mainly  of  nitrogen-free 
substances  insoluble  in  ether,  water,  and  malt  extract,  of  which  the 
hetuiculluIoseH  are  present  in  considerable  quantities.  The  latter  on 
hydrolysis  yield  arabinose,  xylose,  and  galactose  in  varying  quantities. 
The  rest  of  the  husk  is  composed  of  cellulose,  wood-gum,  lignin,  and 
various  indefinite,  brown  substances. 

The  portion  of  the  cell-walls  insoluble  in  hot  dilute  mineral  acid 
contains  cellulose,  which,  on  hydrolysis,  yields  dextrose  and  sometimes 
mannose.  W.  H.  G. 

Chemistry  and  Pharmacology  of  Insect  Powder.     J.  Fujitani 

{Arch.  exp.  Path,  rhann.,  l\)[)\),  61,  47—75). — The  powder  (from 
flowers  of  Chrytaut/ieinum  cinerariiiffvlium)  owes  its  activity  to  a 
neutral  non-nitrogenous  syrup,  for  which  the  name  pyreUirone  is 
suggewted  ;  it  is  an  es^ter,  and  readily  yields  on  hydrolysis  the  alcohol, 
pyrethrol,  and  various  ill-defined  acids.  Pyrethrol,  Co,Hj^O,  is  physio- 
logically inert;  it  has  m.  p.  199**,  b.  p.  290°;  [a Jo  in  chloroform 
solution  -I-7275 — 73-75°;  it  yields  a  crystalline  acetyl  derivative, 
m.  p.  222°. 

Pyrethrone  is  a  nerve  poison,  but  not  a  protoplasmic  poison. 
Fishes  and  insects  are  very  susceptible  to  if,  but  protozoa  are  not 
affected.  In  warm-blooded  animals  the  poison  stimulates  the  varioua 
centres  of  the  medulla,  giving  rise  to  epileptiform  convulsions,  etc. 

G.  B. 
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A  New  Filtering  Crucible.  0.  Brunck  {Chem.  Zeit.,  1909,  33, 
649 — 650). — An  ordinary  Gooch  crucible  made  of  porcelain.  The 
asbestos  filter  has,  however,  been  replaced  by  a  layer  of  spongy 
platinum  firmly  adhering  to  the  porcelain.  After  weighintr,  the  bulk 
of  the  precipitate  is  removed  by  gently  tapping  the  crucible,  and  the 
last  traces  are  removed  with  a  suitable  solvent.  L.  de  K. 

A  New  Apparatus  for  Fractional  Distillation.  Philippe 
Malvezin  {Bull.  Soc.  chim.,  1909,  [iv],  5,  835— 838).— The  author 
modifies  the  Lebel-Henninger  column  by  removing  the  side-tubes  and 
separating  the  bulbs  by  flat  glass  plates,  pierced  by  thin,  bent  glass 
tubes  which  compel  the  ascending  vapour  to  bubble  through  the 
condensed  liquid  after  the  manner  of  the  Coifey  still.  Experiments 
described  show  an  appreciable  increase  in  efliciency.  E.  11. 

Modification  of  Scheibler's  Extractor  for  Use  with  Large 
Quantities  of  a  Solid.  C.  Lorijsg  Jackson  and  Latham  Clarke 
{Arner.  Chem.  J.,  1909,42,  287 — 291). — An  account  is  given  of  a  form 
of  Scheibler's  apparatus  {Ber.,  1880,  13,  338)  for  the  extraction  of 
solids  on  the  continuous  infusion  principle.  It  is  constructed  of  metal 
instead  of  glass,  and  is  suitable  for  use  when  large  quantities  of 
material  are  to  be  extracted.  For  particulars  of  the  various  parts  and 
their  dimensions,  the  description  and  diagram  in  the  original  must  be 
consulted.  E.  G. 

Simplified  Form  of  Constant  Volume  Ureometer.  Andre 
Job  and  Clarens  (J.  Fharm.  Chim.,  1909,  [vi],  30,  97— 100).  — A 
description  and  sketch  of  a  simple  form  of  ureometer  specially  suitable 
for  students'  use,  which  is  stated  to  give  accurate  results.  The 
apparatus  consists  of  a  flask  closed  by  a  three- hole  rubber  stopper,  and 
connected  with  a  simple  U-shaped  manometer  fitted  with  a  sliding 
scale.  The  stopper  is  fitted  with  a  2  c.c.  pipette,  the  upper  end  of 
which  may  be  connected  by  rubber  tubing  to  a  piece  of  quill  tubing 
inserted  in  the  remaining  hole.  Twenty  c.c.  of  hypobromite  solution 
ai  e  placed  in  the  flask,  and  2  c.c.  of  urine  drawn  into  the  pipette  and 
retained  by  a  clip.  The  stopper  is  inserted,  and  the  flask  placed  in  a 
water-bath'  at  the  laboratory  temperature.  The  tubing  from  the 
pipette  is  then  connected  with  the  quill  tube,  and  when  the  manometer 
has  become  steady,  the  clip  is  removed,  allowing  the  urine  to  fall  into 
the  flask.  The  pressure  is  then  read  on  the  manometer.  It  is  neces- 
sary to  calibrate  the  apparatus  by  determining  the  increase  of  pressure 
produced  by  a  known  weight  of  pure  carbamide.  W.  0.  W. 

Estimation  of  Acids  in  Hydrogen  Peroxide  by  Titration. 
Otto  LIjnino  (Zeitsch.  angew.  Chem.,  1909,  22,  1549— 1550).— If  a 
definite  quantity  of  hydrochloric  or  sulphuric  acid  is  added  to  a  pure  3% 
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solution  of  hydrogen  peroxide,  either  direct  or  indirect  titration  in  the 
cold  with  A7^^''*(>^'"'^  hydroxide  and  phenol phthalein  as  indicator 
gives  the  exact  amount  of  acid  a<lded.  If,  however,  a  definite  quantity  6f 
Kodium  hydroxide  iR  added  to  a  solution  of  hydrogen  peroxide  and  the 
latter  heated  until  oxygen  ceases  to  be  evolved,  titration  with  acid 
only  gives  half  the  amount  of  sodium  hydroxide  added  (compare 
EndemaDn,  thJH  vol.,  ii,  432).  On  the  other  hand,  if  a  known  exceu 
of  acid  is  a<l<led  to  the  alkaline  solution  after  the  evolution  of  oxygen 
ImH  ceased,  and  the  liquid  again  heated  for  a  ghort  time,  titration  with 
alkali  given  the  correct  amount  of  sodium  hydroxide  previously  added. 

TlteRo  results  are  explained  by  assuming  that  a  sodium  peroxide 
hydrate  iH  formed  which  is  relatively  stable  towards  acids  in  the  cold, 
but  which  is  destroyed  by  warming  with  acids.  They  furthermore 
show  that  Kademann's  method  {loc.  eit.)  for  determining  the  acidity  of 
hydrogen  peroxide  solutions  is  incorrect ;  excess  of  sodium  hydroxide 
Hhould  be  added  to  the  cold  solution  and  titrated  back  with  acid  with- 
out previous  heating. 

Hydrogen  peroxide  and  dilute  sulphuric  acid  do  not  form  persulphurio 
acid.  T.  S.  P. 

A  Proposed  Test  for  Halogens.  G.  B.  Nkave  {Analj/st,  1909, 
34,  345— 346).— Richmond  (Abstr.,  1908,  ii,  530)  noticed  that  when  a 
substance  containing  a  halogen  is  dissolved  in  alcohol  and  then  shaken 
with  mercury  and  sulphuric  acid,  a  mercurous  halide  is  formed.  The 
author  having  made  a  number  of  experiments,  arrives  at  the  conclusion 
that  the  test  answers  fairly  well  qualitatively,  but  is  unsuitable  for 
quantitative  purposes.  L.  DE  K. 

Estimation  of  Total  Sulphur  in  Urine.  Stanley  R.  Benedict 
(J.  Bid.  C/iem.,  1909,  6,  363 — 371). — The  method  proposed  consists  in 
carrying  out  the  oxidation  with  a  mixluro  of  copper  nitrate  and  sodium 
or  potassium  chlorate.  It  is  claimed  that  the  method  is  rapid,  and 
gives  practically  the  same  results  as  Folin's  sodium  peroxide  method. 

W.  D.  H. 

Estimation  of  Total  Sulphur  in  Urine.  Stanley  Ritson  {Bio- 
Cheni.  J.,  1909,  4,  337—342,  343— 345).— From  the  comparison  of  a 
number  of  urines,  it  is  found  that  Schulz's  method  (oxidation  with 
fuming  nitric  acid)  gives  the  lowest  results,  whilst  the  Asboth-Modra- 
kowski  method  (oxidation  with  sodium  peroxide)  gives  the  highest 
figures,  and  must  therefore  be  considered  the  most  trustworthy  of 
the  methods  at  present  in  use.  The  Priogsheim  (oxidation  with 
sodium  peroxide  brought  about  by  the  introduction  of  a  red-hot  iron 
nail  into  tho  mixture),  Konschegg  (oxidation  by  fuming  nitric  acid 
and  potassium  nitrate),  and  Folin's  modification  of  the  Asb6th-Modra- 
kowski  method  all  give  immediate  figures. 

The  Asboth-Modrakowski  method  possesses  the  disadvantage  of  being 
too  lengthy  for  experiments,  such  as  those  on  metabolism,  where  a 
large  number  of  analyses  have  to  be  made,  and  a  new  method  is 
recommended  which  gives  still  higher  figures,  and  can  be  rapidly 
performed.     The  new    method  is   a   modification   of   the    Pringsheim 
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method,  and  consists  in  carrying  out  the  oxidation  with  a  mixture  of 
barium  peroxide  and  sodium  peroxide  in  the  proportion  1:7.  A 
higher  temperature  is  reached  by  fusion  with  this  mixture  ;  a  red-hot 
iron  nail  is  introduced,  the  reaction  is  over  in  a  few  seconds,  and 
the  barium  sulphate  formed  in  the  reaction  is  collected  and  weighed. 

W.  D.  H. 

Estimation  of  Combined  Sulphur  in  Caoutchouc.  Th.  Budde 
{Gummi  Zeit.,  1909,  23,  1143 — 1144). — About  one  gram  of  the 
caoutchouc  is  soaked  during  twenty-four  hours  in  carbon  tetrachloride 
(30 — 40  c.c),  and  then  treated  with  250  c.c.  of  a  brominating  mixture 
(1000  c.c.  of  carbon  tetrachloride,  6  c.c.  of  bromine,  1  gram  of  iodine). 
After  a  further  six  hours,  125  c.c.  of  alcohol  are  added,  and  the 
mixture  filtered  after  twelve  hours.  The  residue  is  treated  with 
10 — 15  c.c.  of  bromine,  and,  after  twenty-four  hours,  diluted  with  water 
and  heated  on  a  sand-bath ;  the  insoluble  residue  is  boiled  twice  with 
water  and  washed  successively  with  alcohol  and  ether.  The  sulphur  is 
estimated  in  the  filtrates  by  the  known  methods  of  Henrique,  or 
Frank  and  Marckwald.  F.  M.  G.  M. 


Estimation  of  Sulphuric  Acid  as  Barium  Sulphate  in  Solu- 
tions containing  Chlorides.  Julius  F.  Sacher  (Chem.  Zeil.,  1909, 
33,  941 — 942.  Compare  Ruppin,  this  vol.,  ii,  343). — In  order  to 
obtain  accurate  results,  the  solution  should  contain  about  O'l  gram  of 
the  sulphate  (reckoned  as  potassium   sulphate)  per  100  c.c.     After 

heating  to  boiling  and  adding 
1  c.c.  of  A^/5-hydrochloric  acid, 
a  boiling  3%  solution  of  barium 
chloride  is  added  in  about  three 
times  the  theoretical  quantity 
required.  After  fourteen  hours, 
the  precipitate  is  collected  and 
washed  with  cold  water  until 
free  from  chlorides ;  hot  water 
should  not  be  used,  as  this  dis- 
solves barium  sulphate  to  a  slight 
extent.  L.  de  K. 

Modified  Apparatus  for 
Estimation  of  Nitrogen  by 
the  Kjeldahl  Process.  Frank 
E.  Weston  and  Henry  R.  Ellis 
{Chem.  News,  1909,  100,  50). 
— The  accompanying  diagram 
represents  the  apparatus  for 
distilling  off  the  ammonia  in 
a  Kjeldahl  estimation.  After 
diluting  the  sulphuric  acid  with 
water  and  cooling,  sodium  hydr- 
oxide    solution     is     introduced 
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through  the  funnel  a.  Bulbs  c,  which  are  altogether  of  about  15  c.c. 
capacity,  contain  concentrated  sulphuric  acid,  and  are  to  prevent  any 
ainiuoDia  entering  the  apparatus  when  air  is  drawn  through.  The 
bulh  d  in  to  prevent  any  sodium  hydroxide  solution  from  coming  in 
contact  with  the  acid  in  bulbs  e.  The  trap  0  is  to  prevent  any  solid 
matter  being  carried  over  during  distillation.  Tube  /contains  broken 
gla88,  and  is  connected  to  the  pump,  and  j^  is  a  small  test-tube  having 
a  small  hole  at  the  bottom.  During  the  distillation  a  steady  current 
of  air  in  drawn  through  the  ap{)aratuB,  enabling  the  operation  to 
proceed  with  absolutely  no  bumping,  and  requiring  very  little  attention. 

J.  V.  E. 

Estimation  of  Nitrates  in  Waters  containing  Chlorine. 
Kknk  Mahcille  {Ann.  Chim.  amU.,  1909,  14,  303— 304).— Perrierand 
Farcy  (this  vol.,  ii,  344)  having  stated  that  nitrates  cannot  be 
determined  directly  by  Grandval  and  Lajoux's  process  in  the  case 
of  waters  containing  chlorine,  the  author  recalls  the  fact  that  he  has 
recommended  the  use  of  ammoniacal  silver  sulphate  for  removal  of  the 
cldorino  (Abstr.,  1902,  ii,  173).  U  Dti  K. 

Colorimetrio  Estimation  of  Phosphorus  with  Uranium 
Acetate  and  Potassium  Perrocyanide.  Kobbrt  B.  Gibson  and 
Clarenck  IvjTES  {J.  Biol.  C7««m.,  I'JOU,  6,  349— 358).— The  principle  of 
the  method  is  to  add  excess  of  uranium  acetate  solution  to  an  aliquot 
part  of  the  diluted  fusion  or  digestion,  and  then,  after  filtering  off  the 
precipitated  uranium  phosphate,  to  determine  colori metrically  the 
uucombined  uranium  with  potassium  ferrocyanide.  The  results  are 
stated  to  be  trustworthy.  VV.  D.  H. 

Estimation  of  Phosphoric  Acid  in  Mineral  Phosphates. 
Gunner  J6rgeN8EK  {Analyst,  1909,  34,  393—393). — Minute  details  of 
the  author's  process — now  the  official  one  in  Denmark.  The  essential 
points  are  that  the  phosphate  is  dissolved  in  boiling  nitric  acid,  and  the 
solution  made  up  with  water  to  a  definite  volume.  In  an  aliquot  part, 
the  phosphoric  acid  is  precipitated  at  50^  with  an  excess  of  molybdate 
solution,  and  the  yellow  precipitate  is  washed  repeatedly  with  acid 
solution  of  ammonium  nitrate.  After  dissolving  the  same  in  2J% 
ammonia,  the  liquid  is  heated  to  boiling  and  then  precipitated  with 
magnesia  mixture.  After  four  hours,  the  precipitate  is  collected  in 
a  platinum  crucible  filter,  packed  with  spongy  platinum,  washed  with 
21%  ammonia  solution,  then  once  with  alcohol,  dried,  ignited,  and 
weighed.  L.  de  K. 

Estimation  of  Phosphoric  Acid  in  Metabolism  Experiments. 
H.  ScHAUMANN  {Zeitsch.  anal.  Chem.,  1909,  48,  612— 617).— The 
author  prefers  the  process  recommended  by  Neumann  (Abstr.,  1899, 
ii,  54).  This  consists  essentially  in  destroying  the  organic  matters  by 
heating  with  concentrated  sulphuric  and  nitric  acids.  When  destruc- 
tion is  complete,  the  residue  is  heated  further  to  expel  the  excess  of 
nitric  acid,  and,  after  diluting  with  water  and  filtering,  the  phosphoric 
acid  is  estimated  by  the  molybdate  process;  the  resulting  yellow  pre- 
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cipitate  is  dissolved  in  iV/2-sodium  hydroxide,  boiled  to  expel  the 
ammonia,  and  the  solution  is  titrated  with  iV72-hydrochloric  acid, 
using  phenolphthalein  as  indicator. 

Convenient  quantities  to  work  on  are  0*5 — 1  gram  of  seeds,  flesh, 
animal  or  human  organs.  Of  blood,  5  c.c.  should  be  taken,  and  other 
liquids  should  be  concentrated  to  about  5  c.c.  A  rather  complicated 
but  convenient  suction  apparatus  is  described  for  collecting  and  wash- 
ing the  yellow  precipitate.  L.  de  K. 

Detection  and  Approximate  Estimation  of  Small  Quantities 
of  Arsenic.  E,.  Bensemann  {Zeitsch.  angew.  Chem.,  1909,  22, 
1804 — 1806). — A  slight  modification  of  the  well  known  Otto  apparatus. 
The  reduction  tube  is  heated  in  three  places,  thus  ensuring  at  least  two 
mirrors. 

The  author  passes  the  gases  over  dry  cotton  wool  and  then  through 
a  U-tube  containing  a  few  sticks  of  sodium  hydroxide  before  entering 
the  reduction  tube.  The  objections  to  the  apparatus  on  account  of 
danger  of  explosion,  and  to  the  use  of  sodium  hydroxide  as  a  drying 
agent,  appear  unfounded. 

The  mirrors  obtained  are  compared  with  standard  mirrors.  The 
amount  of  arsenic  present  should,  however,  not  exceed  0'2  mg.,  other- 
wise the  mirrors  become  difficult  of  comparison.  The  method  is 
specially  recommended  for  ascertaining  the  purity  of  dyes.  One  gram 
of  the  sample  is  mixed  with  5  grams  of  a  mixture  of  nitre  and  sodium 
carbonate  (1 — 2),  and  gradually  transferred  into  a  red-hot  platinum 
crucible.  The  mass  is  then  dissolved  in  water  and  mixed  with  50  c.c. 
of  25%  sulphuric  acid.  The  whole  is  evaporated  until  sulphuric  fumes 
cease,  and  then  dissolved  in  water  and  diluted  to  100  c.c.  A  suitable 
portion  is  then  used  for  the  test.  L.  de  K. 

Non-reducibility  of  Arsenic  Acid  in  Alkaline  Solution.  Method 
of  Detecting  Arsenites  in  Arsenates.  Eecole  Coyelli  {Boll. 
Chim.  Farm.,  1909,  48,  623 — 625). — Arsenic  acid  in  alkaline  solution 
resists  all  reducing  agents,  including  nascent  hydrogen,  by  which, 
however,  arsenious  acid  is  reduced  to  hydrogen  arsenide.  The  follow- 
ing method  admits  of  the  detection  of  an  arsenite  in  presence  of  an 
arsenate.  To  5  c.c.  of  the  liquid  to  be  examined  are  added  two 
potassium  hydroxide  pastilles,  a  piece  of  granulated  zinc,  and  a  piece  of 
iron  wire,  the  two  metals  being  in  contact  in  the  liquid.  In  presence 
of  arsenates  alone,  evolution  of  gas  is  slow,  the  surfaces  of  the  metals 
remain  bright,  and  a  paper,  moistened  with  ammoniacal  silver  nitrate 
solution  and  placed  in  the  mouth  of  the  test-tube,  remains  white.  If, 
however,  even  a  very  small  amount  of  arsenious  acid  is  present,  the 
development  of  hydrogen  is  more  rapid,  the  zinc  and  iron  blacken,  and 
hydrogen  arsenide  is  evolved,  T.  H.  P. 

Estimation  of  Small  Quantities  of  Carbon  Dioxide.  Otto 
Warbukg  {Zeitsch.  physiol.  Chein.,  1909,  61,  261— 264).— The  method 
desci'ibed  is  a  modification  of  that  of  Pettenkofer,  based  on  the  observa 
tion  that  a  hot  solution  of  barium  hydroxide  absorbs  carbon  dioxide 
far  more  rapidly  than  a  cold  solution.  By  this  method,  small  quantities 
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of  carbon  dioxide  (0001  gram)  may  be  estimated  with  an  accuracy  of 
4 — 5%.  A  tjguro  of  the  apparatus  is  given  in  the  original.  W.  H.  (i. 

Detection  of  Free  Carbonic  Acid  in  Water.  Ludwig  Bitter 
(Ifyg.  Jiundsch.,  1909,  19,  633). — The  method  consists  in  titrating  the 
water  with  a  solution  containing  0*9091  gram  of  pure  sodium  hydr- 
oxide per  litre,  using  phenolphthalein  as  indicator.  F.  M.  G.  M. 

Micro  chemical  Analysis.  VII.  The  Last  Qroup  [Magnesium, 
Lithium,  Potassium,  and  Sodium].  NiooLAA8ScnooRL(Z«t<<cA.ami/. 
C/iem.,  1909,  48,  593—611.  Compare  this  vol.,  ii,  762).— The  residue 
freed  from  ammonium  salts  is  dissolved  in  water  and  a  little  hydro- 
chloric acid  and  the  magnesium  is  precipitated  with  barium  bydro.xide, 
and,  after  being  converted  into  nugoesiu'n  ammonium  phosphate,  it  is 
examined  under  the  microscope.  Tlie  filtrate  is  freed  from  barium 
hydroxide  by  means  of  carbon  dioxide,  and  the  solution  is  evaporated  to 
dryness.  Lithium  chloride  is  then  extracted  with  absolute  alcohol,  and, 
after  expelling  the  alcohol,  the  residue  is  treated  with  a  solution  of 
sodium  hydrogen  carbonate ;  the  lithum  carbonate  formed  is  then 
recognised  under  the  microscope. 

The  residue  insoluble  in  alcohol  may  contain  potassiam  and  sodium. 
Traces  of  potas.sium  are  best  precipitated  with  cobaltic  sodium  nitrite, 
and  then  finally  converted  into  the  platinum  double  compound  after 
igniting  the  cobalt  compound.  Either  of  the  precipitates  may  be 
recognised  microscopically.  When  much  potassium  is  present,  it  is 
best  removed  by  evaporation  with  ammonium  perchlorate.  The  residue 
is  then  extracted  with  alcohol,  and,  after  evaporating  and  igniting  the 
residue,  the  sodium  is  converted  into  the  doable  uranyl  acetate 
compound  and  examined  microscopically. 

Advantage  may  bo  taken  also  of  the  insolubility  of  potassium 
hydrogen  tartrate  in  alcohol.  Ammonium  may  be  set  free  with  calcium 
oxide  and  then  converted  into  the  chloride.  L.  de  K. 

Volumetric  Estimation  of  Calcium  Oxide  in  Presence  of 
Dissolved  Silica.  Karl  Balthasar  {Chem.  Zeit.,  1909,  33, 
646 — 047). — 07  Gram  of  the  cement  is  treated  in  a  porcelain  dish 
with  concentrated  hydrochloric  acid  until  decomposed,  warming  if 
necessary.  The  liquid  is  then  transferred  to  a  350  c.c.  flask,  and  the 
basin  is  rinsed  with  water,  using  altogether  about  100  c.c.  After 
boiling  for  a  few  minutes  to  expel  any  carbon  dioxide,  50  c.c.  of 
an  ammoniacal  mixture  are  added^  the  boiling  being  continued.  This 
ammonia  solution  is  prepared  by  placing  in  a  litre  flask  25  grams  of 
ammonium  chloride  and  100  c.c.  of  concentrated  acetic  acid,  and 
diluting  with  ammonia  to  the  mark.  While  the  liquid  is  still  boiling, 
50  c.c.  of  jV/2-oxalic  acid  are  added,  the  mixture  is  cooled,  and  diluted 
with  water  to  the  mark.  The  liquid  is  filtered,  and  in  50  c.c.  of 
the  clear  filtrate  the  excess  of  oxalic  acid  is  estimated  by  means  of 
iV/10-permangauate,  after  addition  of  5  c.c.  of  sulphuric  acid  and 
a  few  c.c.  of  manganous  sulphate  solution.  The  amount  of  calcium 
oxide  is  then  easily  calculated.  L  de  K 
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Estimation  of  Free  Calcium  Oxide  in  Cements.  Robert 
Brandenburg  {Ghem.  Zeit.,  1909,  33,  880). — It  is  proposed  to  estimate 
the  amount  of  free  calcium  oxide  by  distillation  with  ammonium 
bromide  dissolved  in  absolute  alcohol.  The  ammonia  liberated 
corresponds  with  the  calcium  oxide  present.  L.  de  K. 

Estimation  of  the  Hardness  of  Water  by  Clark's  Method. 
Galeazzo  Piccinini  {Atti.  R.  Accad.  Set.  Torino,  1909,  44,  842 — 857). 
— The  author's  experiments  deal  with  the  estimation  of  the  hardness 
of  waters  containing  known  amounts  of  calcium,  barium,  and 
magnesium  salts  by  means  of  Clark's  method,  various  soaps  being 
employed.     The  results  obtained  lead  to  the  following  conclusions. 

With  waters  containing  calcium  and  magnesium  salts,  the  rapidity 
with  which  the  estimation  is  effected  has  a  considerable  influence  on 
the  results  when  the  soap  used  contains  a  preponderating  proportion 
of  alkali  oleates.  When  calcium  salts  predominate  over  those  of 
magnesium,  results  not  greatly  inferior  to  the  true  ones  are  obtained, 
even  when  working  rapidly,  provided  that  potash  soap,  prepared  in  the 
ordinary  way  from  lead  soap  and  potassium  carbonate,  is  employed. 
Pure  sodium  or  potassium  oleate  should  not  be  used,  since  it  yields 
erroneous  values,  which  are  low  or  high  according  as  the  calcium  or 
magnesium  salts  predominate.  The  disturbing  influence  of  marked 
quantities  of  magnesium  salts  is  exercised  in  the  direction  of  giving 
high  rather  than  low  values  for  the  hardness  of  a  water.  Alcoholic 
solutions  of  sodium  stearate,  prepared  so  that  they  correspond  with 
Faist  and  Knauss's  tables,  contain  a  definite,  stable  salt,  and  give 
exact  results  quite  independently  of  the  rapidity  with  which  the 
estimation  is  executed.  T.  H.  P. 


Estimation  of  Zinc,  Copper,  and  Cobalt  by  means  of 
Ammonium  Hydroxide.  Wilhelm  Vaubel  {Zeitsch.  angew.  Chem., 
1909,  22,  1716 — 1717). — The  hydroxides  of  zinc,  copper,  and  cobalt, 
which  are  obtained  by  precipitation  with  sodium  hydroxide,  do  not 
filter  readily  and  are  difiicult  to  wash.  The  author  proposes  the  use 
of  ammonium  hydroxide  in  place  of  sodium  hydroxide,  the  method  of 
procedure  being  as  follows  :  The  solution  of  the  salt  is  first  made 
neutral  to  litmus  by  means  of  alkali  hydroxide  or  sodium  carbonate. 
Phenolphthalein  is  then  added,  and  ammonium  hydroxide  until  a  red 
colour  is  obtained.  In  the  case  of  copper,  the  ammonium  hydroxide 
is  added  until  the  deep  blue  colour  of  an  ammoniacal  copper  solution 
is  formed  ;  in  the  case  of  zinc,  the  solution  is  then  heated  to  boiling 
until  the  red  colour  disappears,  or  until  all  the  metal  has  been 
precipitated  in  the  case  of  copper  and  cobalt.  A  slight  excess  of 
ammonium  hydroxide  is  of  no  consequence,  but  a  large  excess  should 
not  be  used,  owing  to  the  solvent  action  of  ammonium  salts  on 
the  precipitates  in  question.  The  preliminary  neutralisation  of  the 
acid  with  sodium  hydroxide  is  to  prevent  the  accumulation  of 
ammonium  salts  in  solution.     The  results  are  quantitative. 

T.  S.  P. 
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Quantitative  Separation  of  Lead  and  Biemnth.  J.  C. 
Galletly  and  Qmonam  O.  Hm>BBSov  {Amalytt,  1909.  84,  389 — S91>. 
— The  authoni  reoommMid  Clark's  proeai  (Mparation  of  the  biitaiaUi 
by  means  of  stesl  wirs,  Abstr.,  1900,  ii.  S71),  bafc  fchink  the  meibod 
may  be  improTod  b/  finally  prseipitating  the  bismoth  fros  its  hoi 
Rolution,  oontaininf  i\%  of  free  nitrie  add,  with  todiaB  hjdroKea 
phosphate,  iiiKtead  of  ammonittm  carbonate.  The  predpitats^  after 
bi'iii^'  wanhed  with  aeid  water  oontainiag  a  trao*  of  ammomam  nitrate, 
iH  ignited  and  weighed  aa  btamnth  phosphate. 

AttiiiiptM  to  separate  lead  from  bismuth  by  taking  adrantage  of 
th<«  Holiil>ility  of  lead  phosphate  in  nitrteaoid  of  1 — 3*9%  stoeagth  were 

Utisuc<«»«sful.  L.  DS  K. 

Qravimetrio  ESstimation  of  Copper  Sulphate.  P.  B.  Dalumobs 
{I'hann.  J.,  1909,  [iv].  29.  271).— Three  grams  of  the  coansly- 
powdered  sample  are  heated  in  a  porcelain  diiah  oo  a  wateMMtth  with 
an  excess  of  hypophoipboroas  add,  dilated  with  aa  equal  Tolame 
of  water,  until  the  oopper  has  completely  precipitated  as  metaL 
ThiH  is  washed  with  water  until  free  from  addity,  and  then  with 
alcohol  and  ether.  Finally,  it  is  burnt  to  oxide  in  a  poroelaan  crodble 
and  weighed  as  such.  L.  db  K. 

BstimatioD  of  Mercury  and  Antimony  Sulphidee  in  Vulcan- 
ised Caoutchouc.  Frank  and  Fklix  Jacob80H!c  (Gummi  £mi., 
1901),  23,  1046).— The  caoutchouc  is  cut  into  unall  fragnsnta, 
evaporated  down  twice  with  nitric  acid,  and  the  operation  repeated 
several  times  with  the  addition  of  potassium  chlorate,  and  finally  with 
hydrochloric  acid.  The  residue  is  treated  with  the  latter  attd,  the 
eoliition  Hltered  hot,  and  diluted  with  water.  As  the  viscous  mass  pro- 
duced at  this  stage  frequently  hinders  filtration,  a  more  prolonged 
boiling  with  concentrated  nitric  acid  may  be  necessary.  The  mercury 
and  antimony  are  precipitated  from  the  hot  filtrate  with  hydrogen 
sulphide,  the  mixed  sulphides  collected,  and  weighed  in  a  tared  Gooch 
crucible  after  washing  successively  with  alcohol,  ether,  carbon 
disulphide,  and  ether.  The  antimony  sulphide  is  dissolved  with  yellow 
ammoniuDi  polysulphide.  and  the  residual  mercuric  sulphide  weighed. 
As  a  further  control,  the  antimony  is  converted  into  tetroxide  by 
treatment  with  nitric  acid  in  a  tared  basin.  Any  other  metals 
present  are  estimated  in  the  filtrate  from  the  mixed  sulphides. 

F.  M.  G.  M. 

Rapid  Estimation  of  Iron  in  Iron  Ores.  James  S.  Maclauhik 
and  Willie  Donovan  (J.  Soc.  Chein.  Ind.,  1909,  28,  827—828).— 
The  finely-powdered  ore  is  introduced  into  a  hard  glass  bulb-tube  and, 
if  necessary,  ignited  in  a  current  of  air  to  expel  volatile  matters.  It  is 
then  heated  in  a  current  of  coal  gas  for  about  thirty  minutes,  but 
when  dealing  with  iron  ores  other  than  limonites,  hydrogen  should  be 
employed.  The  contents  of  the  bulb  are  then  transferred  to  a  fiask, 
the  metallic  iron  formed  is  dissolved  in  dilute  sulphuric  acid  in  a 
current  of  carbon  dioxide,  and  the  solution  is  then  at  once  titrated 
with  standard  permanganate.  L.  de  K. 
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Use  of  Animonium  Nitrate  in  Analysis  of  Metals.  L.  Loviton 
(Ann.  Chim.  anal.,  1909,  14,  325). — Iron  or  steel  coated  with  copper, 
brass,  or  nickel  may  be  freed  from  those  metals  by  simply  immersing 
a  few  grams  of  the  sample  in  ammonium  nitrate  in  a  state  of  fusion 
for  a  few  moments.  The  copper,  etc.,  will  be  found  to  be  oxidised,  and 
may  be  removed  by  washing  ;  the  iron,  which  is  scarcely  attacked,  can 
then  be  weighed. 

Tin  and  antimony  also  resist  the  action  of  ammonium  nitrate. 

L.  DE  K. 

Quantitative  Precipitation  of  Aluminium,  Chromium,  and  Iron. 
Erik  Schirm  (Chem.  Zeit.,  1909,  33,  877—878). — The  solution  contain- 
ing 0"1 — 0*2  gram  of  either  of  the  metals  is  carefully  neutralised  with 
ammonia,  taking  care  not  to  form  a  permanent  precipitate,  and  diluted 
to  about  250  c.c.  After  adding  20  c.c.  of  a  6%  solution  of  ammonium 
nitrite,  the  whole  is  boiled  in  a  beaker,  covered  with  a  watch-glass, 
until  no  more  nitrous  fumes  are  evolved.  The  precipitate  formed  is 
then  washed  by  decantation,  and  collected  on  a  filter  as  usual,  which 
operation  is  much  facilitated  by  the  physical  character  of  the  pre- 
cipitate. If  the  liquid  should  have  become  acid  during  the  boiling,  this 
should  be  neutralised  with  a  few  drops  of  ammonia.  The  washed  pre- 
cipitate is  then  ignited  and  weighed.  L.  de  K. 

The  Estimation  of  Tungsten  in  Tungsten-Steel.  Hugo  Bar- 
10NEC  {Osterr.  Chem.  Zeit.,  1909,  [ii],  12,  114— 115).— The  methods 
usually  employed  for  the  estimation  of  tungsten  take  about  two  days  for 
completion,  and  are  considered  by  the  author  to  give  low  results.  The 
following  processes,  which  were  practically  tested  on  known  mixtures 
of  tungsten,  silica,  and  iron,  can  be  finished  in  six  to  seven  hours. 

The  steel  (1'5 — 2  grams)  is  heated  on  a  sand-bath  with  about  40  c.c. 
of  concentrated  hydrochloric  acid  and  10  c.c.  of  nitric  acid.  The 
evaporation  must  not  be  completed,  as  otherwise  the  iron  is  not  easily 
eliminated.  The  liquid  (10 — 15  c.c.)  is  diluted  with  four  or  five  times 
its  volume  of  water,  cooled,  and  filtered.  The  residual  tungstic  acid 
and  silica  are  dealt  with  by  either  of  the  following  methods:  (1)  The 
precipitate  is  washed  with  hot  dilute  hydrochloric  acid  until  free  from 
iron,  the  tungstic  acid  then  dissolved  with  warm  dilute  ammonium 
carbonate,  the  solution  evaporated  in  a  tared  platinum  crucible,  and 
the  tungsten  weighed  as  WO3  ;  (2)  the  residue  is  washed  with  hot  dilute 
hydrochloric  acid,  and  then  freed  from  the  latter  with  5%  sodium  nitrate 
solution  to  prevent  the  formation  of  colloidal  tungstic  acid.  The  pre- 
cipitate is  then  extracted  with  a  measured  quantity  of  iV/10-sodium 
hydroxide  (about  30  c.c),  and  the  excess  of  alkali  titrated  with 
iVyiO-sulphuric  acid,  using  phenolphthalein  as  indicator. 

F.  M.  G.  M. 

Detection  of  Methyl  Alcohol  in  Ethyl  Alcohol.  Anton 
VoRisEK  {J.  Soc.  CImm.  Ind.,  1909,  28,  823— 825).— 0-5— 10  c.c.  of 
the  alcohol  or  alcoholic  distillate  is  mixed  with  1  c.c.  of  0'8%  chromic 
acid  solution,  and  diluted  with  water  to  4 — 5  c.c.  in  a  test-tube. 
After  adding  two  or  three  small  pieces  of  pumice,  the  tube  is  connected 
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with  an  air  condenser,  and  the  contents  are  boiled  over  a  small  6ame 
until  3  or  4  e.c.  have  been  collected  in  a  test-tube  serving  as  receiver. 
The  condensing  tube  in  then  rinsed  with  2  c.c.  of  water,  which  are 
added  to  the  contents  of  the  receiver.  To  the  distillate  are  added 
1  drop  of  0*4%  ferric  chloride  solution  and  2  drops  of  albumin 
solution  (white  of  one  egg  beaten  up  with  50  c.c.  of  water  and  2  drops 
of  chloroform  for  preserving  purposes),  and,  after  mixing  4 — 5  c.c.  of 
sulphuric  acid  free  from  nitric  compounds,  are  carefully  and  slowly 
poured  down  the  side  of  the  tube,  and  the  zone  of  contact  is  then 
observed.  If  methyl  alcohol  is  present  in  the  sample,  formaldehyde 
will  have  been  formed,  and  a  violet  coloration  is  obtained  either  at  once 
or  in  a  few  minutes  (Hehner's  test).  L.  db  K. 

The  Sabatier-Senderens  Teat  for  DistiDg^ishingf  between 
Primary,  Secondary,  and  Tertiary  Alcohols.  G.  B.  Nbatk 
{Analyst,  1909,  34,  346— 348).— The  process  (Abstr.,  1905,  i,  254) 
consistH  in  passing  the  vapour  of  the  alcohol  over  finely  divided  copper 
at  300°.  Primary  alcohols  yield  hydrogen  and  aldehyde?,  secondary 
alcohols,  hydrogou  and  ketones,  and  tertiary  alcohols,  water  and  un- 
saturated hydrocarbons. 

The  author  having  experimented  with  30  different  alcohols,  has 
fully  confirmed  the  value  of  the  test.  L.  de  K. 

Is  Formaldehyde  Produced  by  Boiling  Solutions  of 
Sucrose?  Cuarles  H.  La  Wall  {Amer.  J.  J'harm.,  1909,  81, 
394— 396).— A.  A.  Kamsay's  statement  (Abstr.,  1908,  ii,  994)  that 
boiling  solutions  of  sucrobe  give  off  appreciable  quantities  of  form- 
aldeliyde  is  incorrect.  Uamsay  relied  entirely  on  Hehner's  milk- 
sulphuric  acid  tost,  and  thus  mistook  for  formaldehyde  the  furfur- 
aldehyde  which  is  produced  when  sucrose  solutions  are  boiled.  In 
testing  for  formaldehyde,  the  Rimini  test  with  phenylhydrazine 
hydrochloride  and  sodium  nitroprusside  should  be  used  ;  furf uraldehyde 
•was  detected  with  aniline  acetate.  G.  B. 

Copper  Reagents  and  Estimation  of  Sugars ;  Copper 
Lactate  Reagent.  C.  Caruez  {Ann.  Chim.  anal.,  1909,  14, 
332  —  338). — After  trying  unsuccessfully  to  replace  the  tartaric  acid  in 
the  Fehling  solution  by  some  other  organic  acids  and  some  of  the 
higher  alcohols,  the  author  has  succeeded  by  using  lactic  acid.  The 
new  solution  is  prepared  as  follows  :  180  grams  of  lactic  acid  (D  1"21) 
are  diluted  with  200  c.c.  of  water,  and  200  c.c.  of  aqueous  sodium 
hydroxide  (D  1'332)  are  added.  After  boiling  for  a  few  minute.e,  the 
solution  is  carefully  neutralised  by  either  more  alkali  or  lactic  acid 
and  allowed  to  cool,  when  a  cold  solution  of  3  4  63  grams  of  copper 
sulphate  in  250  c.c.  of  water  is  added,  and  the  whole  is  then  made 
up  to  1  litre.  When  required  for  use,  10  c.c.  are  mixed  with  15  c.c. 
of  aqueous  sodium  hydroxide  (80  grams  per  litre),  5  c.c.  of  5% 
potassium  ferrocyanide  solution,  and  not  more  than  30  c.c.  of  water, 
if  any  (Bonnans's  titration  process). 

As  the  degree  of  alkalinity  is  of  great  influence,  it  is  advisable 
that  the  reducing  power  of  the  liquid  should  be  specially  ascertained; 
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a  solution  of  pure  dextrose  (3  grams  per  litre)  is  recommended. 
The  time  of  boiling  also  greatly  influences  the  result,  but  when  work- 
ing under  strictly  equal  conditions,  the  method  gives  good  results  in 
practice.  L.  de  K. 

Estimation  of  Lactose   in  Milk   by  Michaelis  and   Rona's 

•  Iron  Method."    Karl  Oppenheim  {Ghem.  Zeit.,  1909,  33,  927—928). 

— Ten  c.c,  of  the  sample  are  diluted  with  13c.c.  of  water,  and  7  c.c.  of 

colloidal  ferric  hydroxide  are  added.    The  liquid  is  passed  through  a  dry 

filter,  and  the  lactose  is  then  estimated  polarimetrically.      L.  de  K. 

Detection  of  Raffinose  in  Plants;  its  Presence  in  Two 
Leguminous  Seeds.  Emile  Bourquelot  and  M.  Bridel  (Compt.  rend., 
1909,  149,  361—364;  J.  Fharm.  Chim.,  1909,  [vi],  30,  162—167). 
—The  solution  is  hydrolysed  successively  with  invertin  and  meli- 
biase ;  a  reduction  in  the  rotatory  power  indicates  the  presence  of 
raffinose.  The  action  of  the  melibiase  will,  however,  be  more  or  less 
marked  if  the  raffinose  is  accompanied  by  a  Isevo-glucoside  which  ia 
hydrolysed  by  invertin. 

Kaffinose  was  found  to  be  present  in  seeds  of  Erythrina  fusca  and 
Entada  scandens.  N.  H.  J.  M. 

Estimation  of  Dry  Wine  Extracts.  G.  Paturel  {Ann.  Chim. 
anal.,  1909,  14,  329 — 332). — Twenty  c.c.  of  the  sample  are  placed  in 
a  glass  evaporating  dish,  55  mm.  in  diameter  and  22  mm.  in  height, 
and  evaporated  on  a  water-bath  at  a  temperature  not  exceeding  55°. 
After  about  two  hours  and  a-half,  when  the  residue  occupies  about 
0'3 — 0'5  c.c,  the  dish  is  inclined  in  several  directions  in  order  to  spread 
the  mass  equally  over  the  bottom,  and  the  rest  of  the  moisture  is  then 
removed  by  drying  in  a  desiccator  over  sulphuric  acid.  After  twenty- 
four  hours,  the  residue  is  weighed.  L.  de  K. 

Colour  Reaction  of  Cholic  Acid  and  Dilute  Hydrochloric 
Acid.  Olof  Hammarsten  {Zeitsch.  physiol.  Chem.,  1909, 61,  495 — 498). 
— If  powdered  cholio  acid  is  shaken  with  25%  hydrochloric  acid  at 
room  temperature,  and  kept,  the  fluid  becomes  yellow  or  yellowish- 
green  ;  after  four  to  eight  hours,  it  is  more  or  less  bluish-violet,  and 
after  twenty-four  hours,  a  deep  bluish- violet.  On  further  standing  after 
filtering,  it  deposits  a  flocculent,  yellowish-white  precipitate,  which  can 
be  collected,  and  twenty-four  hours  later  another  precipitate  forms,  and 
this  can  be  repeated,  the  fluid  ultimately  becoming  bluish-green  with  a 
reddish  tint  by  transmitted  light  and,  finally,  yellow.  This  bluish-violet 
solution  gives  a  strong  absorption  band  near  the  Z)-line.  The  various 
changes  are  accelerated  by  warming.  The  reaction  is  delicate,  but  is 
not  a  general  test  for  bile  acids,  or  even  for  all  cholic  acids. 

W.  D.  H. 

Quantitative  Estimation  of  Glycuronic  Acid  in  Urine  by 
the  Purfuraldehyde-Hydrochloric  Acid  Distillation  Method. 
Carl  Tollens  {Zeitsch.  jjhysiol.  C/iem.,  1909,  61,  95 — 111). — The 
meihod    is  based  on  thab  of  B.  Tollens  (Abstr.,  1908,  ii,  74).     The 
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Free  Nicotine  in  Tobacco  Smoke.  Julius  TtVra  (Chtm.  £nl., 
1909,  33,  S66— 867).— The  smoke  derived  from  SOO  ordinary  cigars 
yielded  8*786  grams  of  free  organic  baeeti,  calculated  as  niootine,  and 
0-6C1  gram  of  nicotine  in  combination  with  organic  acids;  there- 
fore, d'i%  of  the  total  organic  bases  found  existed  in  the  free  state. 

The  total  iiicoiinu  was  estimated  by  means  of  the  author's  eUier- 
hcn/cno  method  after  liberating  the  alkaloid  with  sodium  hydroxide. 
Tlte  free  nicotine  was  estimated  in  the  same  manner,  no  alkali  being 
employed.  L.  DB  K. 

Methods  of  Rendering  Adrenaline  and  Catechol  Reactions 
more  Delicate.  Gustav  Batbr  {Bioch«tn.  ZetUch.,  1909,  20, 
178 — 188). — The  green  coloration  of  catechol  solution  produced  by 
ferric  chlorido  is  changod  to  a  reddinh-brown  rolour  in  the  presence 
of  aromatic  amino-sulphonic  acids,  and  becomes  more  intense.  Thus 
in  tho  presence  of  Hulphanilic  acid  the  reaction  for  adrenaline  is  ten 
times  ati  KouKitivo  a8  with  ferric  chloride  alone.  The  reactions  for 
adrenaline  with  iodic  acid  (Frankel  and  AUers,  this  vol.,  ii,  628)  and 
with  sodium  dichromate  are  also  rendered  more  delicate,  but  at  the 
Hiuno  time  less  specific. 

The  formation  of  adrenaline  when  putrid  meat  is  added  to  minced 
adrenal  gland,  which  Abelou»,  8ouli6,  and  Toujan  {Compt.  rmtd.  Soe. 
Biol,  1905,  67,  301,  589)  regarded  as  taking  place,  is  in  reality 
simulated  by  an  increase  in  the  delicacy  of  the  iodine  reaction  for 
adrenaline  employed  by  these  authors,  which  increase  is  due  to  certain 
protein  fission  products  present  in  the  putrid  meat  (compare  Barger 
and  Walpole,  this  vol.,  ii,  416).  G.  B. 

Quantitative  Estimation  of  Oantharidin.  L.  E.  Walbum 
{Pharm.  Zentr.-h.,  lOO'.t,  50,  661— 664).— A  modification  of  the  liaudin 
method  (/.  Phm-m.  Chim.,  1888,  18,  391),  the  results  agreeing  fairly 
well  with  those  obtained  by  the  new  process  of  Self  and  Greenish. 
The  15  c.c.  of  carbon  disnlphide  used  by  Baudin  are  utterly  insufficient 
to  remove  the  fat  from  the  cantharidin  crystals.  The  author  now  uses 
a  mixture  of  70  c.c.  of  light  petroleum  of  low  b.  p.  and  50  c.c.  of 
absolute  alcohol.  A  correction  of  +0  025  gram  of  cantharidin  should 
bo  made.  Tho  washing  of  the  cantharidin  with  the  solvent  is  much 
facilitated  by  using  a  centrifuge-glass  instead  of  the  double  filter. 

L,  DB  K. 

Brominated  Indigotins.  Arthur  Binz  and  Th.  Marx  {ZeiUch. 
angew.  C/ietn.,  1909,  22,  1757— 1759).— The  authors'  object  is  the 
separation  of  the  constituents  of  synthetic  indigos  into  which  halo- 
genated  indigotins  have  been  introduced  intentionally  or  otherwise. 
Throe  samples  of  synthetic  indigo,  containing  30 — 40%  of  bromine, 
have  been  examined.  Oxidation  is  of  little  use,  since  inseparable 
mixtures  of  brominated  isatins  are  produced;  from  these,  j9-bromo- 
aniline  is  obtained  by  distillation  with  potassium  hydroxide.  5-Bromo- 
anthranilic  acid  is  obtained  by  oxidation  with  manganese  dioxide  and 
aqueous  alcoholic  {otassium  hydroxide  at  150°,  two  of  the  samples, 
however,  yielding  this  acid  mixed  with  undetermined  by-products. 
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A  successful  separation  is  effected  by  extracting  the  sample  with 
chloroform  in  a  Soxhlet  apparatus,  whereby  tribromoindigotiu  is  dis- 
solved. The  residue  is  shaken  with  a  cold  mixture  of  glacial  acetic 
acid  (80  vols.)  and  concentrated  sulphuric  acid  (20  vols.),  which  dis- 
solves indigotin  and  bromoindigotin,  but  leaves  dibromoindigotin 
almost  unaffected.  The  presence  of  indigotin  is  detected  by  heating 
the  sample  with  the  preceding  mixture  of  acids  on  the  water-bath  and 
precipitating  the  solution  with  ether ;  the  product  is  hydrolysed, 
the  precipitate  weighed,  and  the  sulphuric  acid  in  the  filtrate 
estimated.  The  method  is  not  trustworthy,  however,  because  the 
bromo-  and  dibromo-indigotins,  which  are  reprecipitated  unchanged,  but 
in  a  colloidal  state,  obstinately  retain  sulphuric  acid,  which  cannot  be 
washed  out  completely,  so  that  the  percentage  of  indigotin  is  always 
too  high.  C.  S. 

Rapid  Method  for  the  Estimation  of  Albumin  in  Urine. 
K.  Braungard  {Ghem.  Zeit.,  1907,  33,  942). — An  improved  Esbach 
tube,  the  bottom  part  of  which  is  drawn  out  and  provided  with  a 
scale,  enabling  the  amount  of  albumin  to  be  read  off  to  O'l  part 
per  1000. 

After  introducing  the  urine  and  the  usual  solution  of  citric  and 
picric  acids,  the  whole  is  centrifugalised  for  about  two  minutes  and 
the  volume  of  the  deposit  is  read  off.  L.  de  K. 

Detection  of  Proteins  in  Urine,  Blanc  and  Rameau  {Ann. 
Chim.  anal.,  1909,  14,  204 — 205), — A  table  giving  a  systematic  course 
for  the  detection  in  urine  of  acetic- soluble  albumin,  serin,  globulin, 
i/^-albumin,  propeptones,  peptones,  i/'-mucin,  mucin,  nucleo-albumins,  and 
alkali-albumins.  L,  de  K. 

Detection  of  Peptolytic  Enzymes.  Emil  Abderhalden  and 
Alfred  Schittenhelm  {Zeitsch.  physiol.  Ghem.,  1909,  61,  421 — ^425). — 
The  change  which  peptolytic  enzymes  produce  in  polarisation  when 
polypeptides  are  decomposed  into  their  amino-acids  is  unsuitable  as  a 
general  test  for  such  enzymes ;  the  detection  of  free  tryptophan  from 
a  polypeptide  containing  it  is  also  not  free  from  objections.  The 
substance  best  adapted  for  the  purpose  is  glycyl-Z-tyrosine,  prepared 
from  silk  and  known  commercially  as  Peptone  Roche.  Its  solution  is 
rendered  alkaline,  and  the  extract  or  fluid  suspected  to  contain  an  enzyme 
of  the  erepsin  type  is  added  ;  if  such  an  enzyme  is  present,  tyrosine  is 
deposited  on  cooling,  and  its  amount  is  a  measure  of  the  amount  of 
enzyme.  Normal  gastric  juice  contains  no  such  enzyme,  but  in  some 
abnormal  cases  it  is  found.  W.  D.  H./ 
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Optical  Perceptibility  and  Blectrioal  Mi^^ration  of  Dissolved 
Molecules.  ALruKU  Coeun  (Zeiltch.  EUktrochtm.,  1909. 16,  652 — 654). 
— Water  was  puritied  by  Spring's  metho«l  (Abstr.,  1899,  ii,  537)  until 
it  was  optically  pure.  A  0'5^-8olution  of  8ucro«4>,  treated  in  the  same 
way  and  examined  in  nunlight  with  tbe  ultra-mioroeoope,  showed  a 
visible  cone  uf  light.  Dust  p«rticles  appear  as  single  points  of  light  in 
the  ultra-microscope,  whilst  the  oone  observed  was  quite  homogeneous, 
and  is  therefore  probably  due  to  the  sugar  molecules. 

Sucrose,  when  dissolved  in  dilute  hydrochloric  acid,  has  no  effect  on 
its  conductivity,  which  shows  that  the  ions  are  not  added  on  to  the 
sucrose  molecules.  In  such  solutions  the  sucrose  always  moves  with 
an  electric  current  towards  the  cathode.  The  author  regards  this  as 
indicating  that  the  sucrose  molecules  carry  an  electrical  doable  layer  in 
the  8ame  way  as  solid  particles  suspended  in  a  liquid.  T.  E. 

Crystallo-optical  Investigations.   ELKiNRicnBAUMUAUERiiTtfi^eA. 

Kri/nt.  Min.,  11)09,  47,  1 — *Jl). — Determinations  of  the  refractive 
indices  for  ii^bt  of  different  wave-lengths  are  given  for  tin  dioxide 
(Hrtificial  cassiterite),  zircon,  anatase,  wulfenite,  phosgenite,  sulphur, 
(>ota8sium  lithium  platinocyanide,  and  rubidium  lithium  platino- 
cyanide.  These  results,  together  with  those  previously  obtained  for 
some  otiier  substances,  are  plotted  as  curves  to  illustrate  the  difference 
in  dispersion  for  the  extraordinary  and  ordinary  rays.  L.  J.  8. 

Relation  between  the  Refractive  Index  and  the  Density 
of  Some  CryBtallised  Silicates  and  their  Qlasses.  Esper  S. 
Laksen  {Amer.  J.  Set.,  1909,  [iv],  28,  263— 274).— The  refractive 
indices  and  densities  of  certain  silicate  glasses  and  artificial  minerals 
have  been  determined.  The  data  for  the  glasses  indicate  that  neither 
the  refractive  index  nor  the  specific  volume  is  strictly  additive  in 
character. 

The  specific  refractivities,  calculated  either  from  the  formula  of 
Gladstone  and  Dale  or  that  of  Lorentz  and  Lorenz,  are,  however, 
sensibly  additive  both  for  the  glasses  and  for  the  isomorphous  series 
of  soda-lime  felt^pars.  If  the  crystallised  silicates  are  compared  with 
glasses  of  the  same  composition,  the  values  of  the  specific  refractivity 
are  found  to  differ  considerably,  the  deviation  amounting  to  as  much 
as  11%.  H.  M.  D. 

Application  of  the  Formulae  of  Pulfrich  and  Hess  to 
Mixtures  of  Ethyl  Alcohol  and  Water.  Antony  G.  Doboschewsky 
and  S.  V.  Dvorschantschik  {J.  Ktiss.  Phys.  Chem.  Soc,  1909,  41, 
849—855.*  Compare  Abstr.,  1908,  ii,  241,  785).— Hess  (this  vol., 
ii,  1)  gives  the  foliowiug  generalised  form  to  Pulfrich's  equation 
{Zeitsch.  physikcd.  Chem.,  1889,  4,  561)  representing  the  relation 
*  aud  Zeitsch.  physikal.  Chem.,  1909,  68.  43—48. 
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between  the  refraction  of  a  mixture  of  liquids  and  its  contraction  : 
(R  -  Rv)/R  =  qc,  where  i2p  is  the  calculated  refraction  of  the  mixture, 
R  the  actual  refraction,  c  the  amount  of  contraction  [(Z>  -  D^)jD']^  and 
g  is  a  constant  for  any  one  binary  mixture  and  is  indicated  by 
o,  P,  or  y,  according  as  the  refraction  is  expressed  in  the  form 
n  -  1,  {n^  -  l)/(n2  +  2),  or  w^  -  1.  Hess's  statement  that  the  values  of 
a,  P,  and  y  are  practically  independent  of  the  temperature  is 
contradicted  by  his  own  numbers  for  these  constants  at  different 
temperatures  (thallium  light) : 

15°.  20°.                   25°.                   30°. 

a      0-977  0-900  0-881  0-854 

)3     0'885  0-821  0-798  0-774 

y     1-117  1-032  0-992  0-975 

The  authors  show  that  these  numbers,  when  employed  to  calculate 
the  compositions  of  alcohol-water  mixtures  at  different  temperatures, 
yield  results  exhibiting  considerable  divergence  among  themselves. 
Determinations  of  the  values  of  ^  and  y  for  the  i)-line,  and  for 
mixtures  containing  from  10  to  90%  of  alcohol,  at  15°,  20°,  and  25° 
give  the  following  mean  and  limiting  numbers  :  P,  0-882  (0-871 — 0-897) ; 
y,  1-112  (MOO— M33). 

Calculations  made  with  these  mean  values  and  with  the  mean  value 
previously  obtained  for  a  (Abstr.,  1908,  ii,  785)  give  results  in  close 
approximation  to  the  truth.  Gladstone's  refraction  formula  is  to 
be  preferred  to  the  other  two,  owing  to  its  greater  simplicity  and 
to  the  somewhat  greater  accuracy  of  the  results  to  which  it  leads. 

T.  H.  P. 

Molecular  Refractions  of  Esters  of  Imino-acids  and  their 
Nitroso-derivatives.  George  L.  Stadnikofp  {J.  Russ.  Phya.  Gliem. 
Soc,  1909,  41,  909 — 920). — The  feebly  basic  character  of  the  imino- 
acids,  which  is  explainable  by  the  proximity  of  two  carboxyl  groups 
to  the  imino-group,  also  finds  expression  in  the  molecular  refractions 
of  the  esters  of  these  acids.  The  experimental  values  for  these 
refractions  are  considerably  less  than  the  values  calculated  from 
the  atomic  refractions,  the  value  taken  for  nitrogen  being  that  found 
by  Briihl  (Abstr.,  1895,  ii,  194)  for  secondary  aliphatic  amines;  the 
influence  of  the  carboxyl  groups  in  this  direction  diminishes  as  the 
distance  of  these  groups  from  the  imino-group  increases.  These  results 
are  in  complete  harmony  with  that  of  Briihl  (Trans.,  1907,  93,  115), 
who  found  that  union  of  amino-nitrogen  with  electronegative  radicles 
conditions  a  depression  in  the  molecular  refraction.  For  aliphatic 
imino-acids,  this  ^depression  is  constant,  the  mean  value  being  0-64, 
but  for  esters  of  aromatic  iminodiacetic  acids  the  depression  is 
considerably  less  than  0  64,  so  that  the  experimental  and  calculated 
molecular  refractions  differ  only  slightly ;  it  may  be  that  this 
diminution  of  the  depression  is  due  to  the  increase  of  molecular 
weight,  as  was  observed  by  Nasini  and  Carrara  (Abstr.,  1894,  ii,  302) 
for  pyrrole,  furan,  thiophen,  and  their  homologues. 

The  author's  measurements  of  the  refractions  of  esters  of  imino- 
acids  and  of  the  nitroso-derivatives  of  these  esters  show  that  the 
atomic  refraction  of  nitrogen  does  not  remain  constant  even  for  one 
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and  the  same  class  of  organic  compounds,  but  varies  between  fairly 
wide  limits. 

Tho  numerical  results  obtained  are  as  follows ;  the  depression  of  the 
molecular  refraction  below  the  calculated  value  is  indicated  by  A. 

Dimethyl  imioodiaceUte,  NH(CH--CO,Me),.  Di*  11732,  n"lU15, 
A  =  0  66.  Diethyl  ester,  Df  10805,  n'"»  14365,  A»0  60;  its 
m7ro«o-derivative,  NO-N(CH,-CX),Et)„  b.  p.  164— 166°/15  mm., 
Df  1  1684,  n«»  1-4527,  A  =  0-28.  Dibutyl  ester,  Di'  I  0086,  n'»  1-4405, 
A  -0-63. 

Dimethyl  (7-methyliminodiaceUte,  Di'»  11 160— M245,n»»»  1-4369, 
A  =  0-72;  its  m7ro»o-derivative,  b.  p.  180— I8I728  mm.,  DJ*  1-2293, 
D;»  1  -2383,  n^"  1  -4598,  A  -  0  60.  Diethyl  ester,  Df  10467,  D,"  10527, 
n"^' 1-4320,  A  =  0  58;  its  nitroso^erivative,  Df  11409,  DJ*  1-1462, 
n2»  1-4513,  A -0-46. 

Diethtjl  0-*tJtijlimin<Hliac9tats  is  a  colourless  liquid,  b.  p.  132^/14  mm., 
Df  1  0353,  n*»  1  -436(»,  A  =-  0  71 ;  its  nttroso-derivative,  a  viscous, 
yellow  liquid,  b.  p.  173^16  mm.,  Df  11169,  n«  1-4516,  A-0-49. 

Diethyl  C  j«obutyliminodi«cetate,  Df  0-9997,  •»«•  1-4362,  A-0  61  ; 
its  uitroso-derivative.  Di»  I  0807,  n"'  1-4520,  A -0-67. 

Diethyl  a  propio-/3-iminobutyrate,  Df  1-0072,  Df  1  0002,  n"  1'4326, 
A  =  0  61;  its  nitroso-derivative,  Df  11135,  Df  11082,  n«U-4563, 
A  =  0  86. 

Diethyl  sym.-CC-dimethyliminodipropionate,  Df  1-0028,  Df  09950, 
»i2o  1  -4380,  A  -  0-43. 

Dimethyl  CphenyliminodiaceUte,  b.  p.  220—221717  mm. 
(StadnikofF,  this  vol.,  i,  106,  gave  188—189717  mm),  Df  1-1705, 
Df  11622,  n"  1-5111,  A  =  0-38.  Diethyl  ester,  1^11059,  n»  1-4976. 
A  =  0-15. 

Diethyl  sym.  -  C  -  phenyl  -  C  -  methyliminodiacetate,  Df  1-0811, 
Df  10730,  n"  1-4899,  molecular  refraction  7489  (found),  7499 
(calc). 

Trimetht/l  tminotriacetate,  N(CHj*CO„Me)j,  is  a  colourless,  viscous 
liquid,  b.  p.  167713  mm.,  Df » 12 130,  I^»  1-2018,  n«>  14500,  A=  143. 
Triethyl  ester,  b.  p.  184717  mm.  [Heintz,  Annalen,  1866,  140,  264, 
gave  280—290°  (decomp.)],  Df*l-1118,  D»»1-1182,  n"*  14440, 
A  =114.  T.  H.  P. 

Influence  of  the  Medium  on  the  Lines  of  Spark  Spectra. 
Heinkich  Finger  {Zeituch.  wiss.  Photograph.  Fhotophysik.  Pholochem., 
1909,  7,  369 — 392). — The  experiments  given  in  a  previous  paper 
(compare  this  vol.,  ii,  774)  are  discussed  in  full  detail.  Comparison 
of  the  spectra  of  the  spark  discharges  in  water  and  air  between 
electrodes  made  of  different  metals  shows  that  the  air  spectrum,  which 
is  always  formed  with  spark  discharges  in  air,  is  missing  when  water 
is  tlie  medium.  In  its  place  there  is  a  more  or  less  extended 
continuous  spectrum,  in  which  the  position  of  the  maximum  varies 
with  different  elements.  In  many  cases,  but  not  in  all,  the  water 
vapour  spectrum  occurs  together  with  the  continuous  spectrum,  but  the 
lines  are  reversed.  The  lines  of  the  ordinary  spark  spectra  are 
affected  in  different  ways.  Some  are  missing,  some  are  reversed,  others 
self-reversed,  while  still  others  are  broadened  symmetrically  or  on  one 
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side  only  ;  in  many  cases  there  is  a  combination  of  these  effects.  In 
some  cases,  for  example,  tantalum,  the  spark  spectrum  under  water  is 
exactly  the  same  as  in  air.  These  changes  do  not  depend  on  the  form 
and  position  of  the  electrodes,  the  same  spectrum  being  always 
obtained  when  electrodes  of  pure  metal  are  used.  In  the  case  of  alloys, 
other  reversal  phenomena  occur. 

In  none  of  the  spectra  do  the  lines  of  hydrogen  or  oxygen,  which 
gases  are  always  formed  during  the  discharge,  or  of  the  salt  dissolved 
in  the  water,  occur.  The  water  used  was  that  of  the  ordinary 
town  supply.  In  a  1%  solution  of  sodium  chloride,  however,  with 
iron  electrodes  the  sodium  lines  could  be  seen  with  the  naked  eye, 
although  very  weak.  With  stronger  solutions  the  increased  con- 
ductivity of  the  water  diminished  the  intensity  of  the  spark  discharge, 
and  hence  of  the  spectrum  ;  nevertheless,  the  characteristic  changes  in 
the  spectral  lines  seem  to  be  independent  of  the  nature  of  the  medium, 
which  may  be  either  distilled  water,  ordinary  water,  a  solution  of 
sodium  chloride,  or  a  solution  of  barium  chloride, 

A  consideration  of  all  the  observed  phenomena  shows  that  the 
question  of  spark  discharges  under  water  is  extremely  complicated,  so 
that  at  present  no  adequate  explanation  can  be  given.  The  phenomena 
are  different  in  character  from  those  obtained  in  spark  discharges 
through  gases  at  high  pressures.  T.  S.  P. 

Behaviour  of  Ice  in  the  Ultra-Red  Spectrum.  Gijnther 
Bode  (Ann.  Physik,  1909,  [iv],  30,  326— 336).— The  great  difference 
between  the  values  of  the  dielectric  constants  of  ice  and  water  indi- 
cates a  corresponding  difference  in  the  refractive  indices  for  infinitely 
long  waves,  and  this  has  led  the  author  to  examine  the  behaviour  of 
ice  towards  ultra-red  radiation.  Measurements  were  made  of  the 
radiation  absorbed  by  thin  plates,  and  also  of  that  reflected  from  the 
surface  of  a  block  of  ice  cooled  down  to  about  -  10°.  For  wave- 
lengths between  1  and  6/x,  the  same  absorption  maxima  are  found  as 
in  the  case  of  water,  and  anomalous  reflexion  is  exhibited  in  the  same 
region.  H,  M,  D, 

Constitution  of  Amino  acids,  Heinrich  Ley  and  M,  Ulrich 
{Ber.,  1909,  42,  3440— 3449),— The  fact  that  the  limits  of  absorption 
in  the  aniline  bases  are  shifted  by  salt  formation  away  from  the  less 
refrangible  part  of  the  spectrum  owing  to  the  diminution  in  the 
unsaturation  of  the  amino-group  by  salt  formation  (Hartley,  Baly,  and 
Collie,  Trans.,  1905,  87,  1332,  1822)  is  illustrated  also  when  the  amine 
is  converted  into  a  quaternary  ammonium  salt.  The  ultra-violet 
absorption  spectrum  of  phenyltrimethylammonium  chloride  is  the 
same  as  that  of  aniline  hydrochloride  in  the  regions  of  continuous 
absorption  and  differs,  where  selective  absorption  is  observed,  only  in 
giving  one  broad  band  instead  of  many  small  bands. 

The  transparency  of  an  aromatic  ami  no-compound  is  also  increased 
by  internal  salt  formation.  From  a  comparison  of  the  absorption 
spectra    of    methyl    dimethylanthranilate,     NMeg'CgH^'COaMe,    and 

o-benzbetaine,  ^^j^.yrsf^O,  the  conclusion  is  drawn  that  if  an 
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acid  and  its  ester  give  the  same  spectrum,  the  former  has  an  "  open  " 
structure,  whilst  if  the  acid  is  more  transparent  than  the  ester  it 
exists  as  an  internal  salt  of  betaine-like  character.  Instances  of  the 
first  kind  are  anilinoacetic  acid  and  its  ethyl  ester,  and  methyl- 
antliranilic  acid  and  its  methyl  ester.  Examples  of  the  second  kind 
are  dinxthylanthranilic  acid  and  its  methyl  ester,  and  piperidinoaoetic 
acid  and  its  ethyl  ester.  G.  8. 

Ultra  violet  Absorption,  Fluoreecence,  and  Magnetic  Rota- 
tion of  Sodium  Vapour.  Robert  W.  Wood  (Phil.  Mag.,  1909,  [vi], 
18,  530 — 635.  Cumpare  this  vol.,  ii,  106). — By  making  use  of  a  larger 
quartz  H{>ectrograph,  the  Balmer  series  of  double  lines  has  been  ioereased 
from  thirty  to  forty-eight,  the  wave*lengths  of  which  are  tabulated. 
The  higher  members  of  the  series  make  their  appearance  as  the 
density  of  the  sodium  va{)oiir  is  increased,  and  simultaneously  the 
lower  members  are  obliterated  by  channelled  spectra  which  accompany 
them.  These  channelled  spectra  are  analogous  to  that  which  accom- 
prinies  the  Z>-line9,  but  the  constitution  of  the  former  is  somewhat 
different,  in  that  they  are  spread  out  in  both  directions  above  and 
below  the  lines  which  they  accompany. 

There  appears  to  be  no  connexion  between  the  mechanisms  which 
produce  the  D-hnes  and  the  visible  channelled  spectra,  on  the  one  hand, 
ami  the  ulti-a- violet  double  lines,  on  the  other.  The  evidence  seems  to 
show  that  the  different  lines  of  the  Balmer  series  and  their  accompany- 
ing channelled  spectra  are  produced  by  different  entities,  and  it  is 
suggested  that  these  are  atoms  which  have  lost  one,  two,  throe,  four, 
etc.,  electrons. 

A  determination  of  the  magnetic  rotation  at  the  first  two  ultra-violet 
members  of  the  Balmer  series  shows  that  this  is  in  the  same  direction 
as  at  the  Z>-liue8.  H.  M.  D. 

Phosphorescence  of  Organic  Substances  at  Low  Tempera- 
tures. J.  DziERZBiCKi  and  Joseph  dk  Kowalski  (BtJl.  Acad.  set. 
Cracow,  1909,  724—731 ;  Arch.  »cx.  phys.  nat.,  1907,  [iv],  28,  227—236). 
— In  the  experiments  described,  the  presence  of  a  very  small  percentage 
of  impurity  affects  the  results,  consequently  only  dilute  alcoholic  solu- 
tions are  used.  The  solutions  are  cooled  by  liquid  air,  exposed  for 
fifteen  seconds  to  the  light  of  a  mercury-vapour  lamp,  and  the  intensity 
and  persistence  of  the  phosphorescence  examined  by  an  untired  eye. 
Aromatic  hydrocarbons  and  their  di- substituted  derivatives  containing 
halogen  atoms  and  hydroxy],  methoxy-,  amino-,  nitre-,  and  carboxyl 
groups  have  been  examined.  In  all  cases  the  para-isomeride  exhibits 
the  greatest  intensity  and  persistence,  the  meta-  and  the  ortho- 
derivatives  following,  usually  in  this  order. 

Experiments  on  solutions  of  benzene,  toluene,  and  the  xylenes  show 
that  the  introduction  of  a  methyl  group  into  the  benzene  nucleus 
increases  the  intensity  of  the  phosphorescence,  and  that  the  entrance 
of  a  second  methyl  group  causes  a  further  increase  only  when  the 
group  enters  the  para-position  ;  mesitylene  and  ^umene  are  more 
phosphorescent  than  p-xylene.  Similar  remarks  are  true  of  benzene, 
aniline,  and  the  toluidines. 
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The  entrance  of  chlorine  into  the  aniline  molecule  diminishes  the 
intensity,  and  most  when  it  enters  the  para-position. 

Comparing  benzene,  toluene,  aniline,  and  phenol,  it  appears  that  the 
amino-group  is  most  effective  in  increasing  the  intensity  of  the  phos- 
phorescence, being  followed  in  order  by  the  hydroxyl  and  the  methyl 
groups ;  as  regards  persistence,  the  toluene  solution  has  the  longest 
persistence,  followed  by  those  of  benzene,  aniline,  and  phenol. 

C.  S. 

Optical  Activity  and  the  Product  of  Asymmetry.  J.  Wallace 
Walker  (/.  Physical  Chem.,  1909,  13,  574— 584).— Bose  and  Willers 
(this  vol.,  ii,  361)  have  recently  stated  that,  using  the  Orum-Brown 
formula  for  the  asymmetry  product, 

M[a]  =  {C,-C,){C,-C,){C,-C,)(C,-0,){C,-C,)/(C,-C,), 
it  is  possible  to  find  values  for  the  activity  constants  Cj,  Cg,  Cg,  and  C^ 
of  the  groups  which  admit  of  the  calculation  of  the  molecular 
rotation  with  a  moderate  degree  of  accuracy.  Some  years  ago  the 
author  made  an  unsuccessful  attempt  to  prove  the  validity  of  Crum- 
Brown's  formula  by  choosing  various  values  for  the  constants,  and  now 
shows  by  a  mathematical  method  that  it  is  not  possible  to  assign 
rotation  equivalents  to  all  radicles,  from  which  the  molecular  rotations 
of  the  substances  containing  them  may  be  calculated  by  Crum-Brown's 
equation. 

If  eight  optically  active  substances  all  possess  one  common  radicle, 
and  the  other  radicles  are  chosen  from  a  group  of  six,  a  certain 
relationship  must  hold  between  the  numerical  values  of  the  respective 
molecular  rotations  provided  that  rotation  equivalents  can  be  assigned 
to  each.  Substances  fulfilling  these  requirements  are  the  methyl  and 
ethyl  esters  of  lactic,  mandelic,  chloropropionic,  and  chlorophenylacetic 
acids.  They  have  been  carefully  prepared,  and  the  molecular  rotation 
measured  at  a  series  of  temperatures  between  10°  and  70°.  By  using 
these  numbers  it  is  shown  that  the  mathematical  relationship  referred 
to  above  does  not  hold,  and  therefore  that  no  single  rotation  equivalent 
can  be  assigned  to  each  radicle. 

The  values  of  the  molecular  rotation  are  as  follows  :  Methyl  lactate, 
-796  at  20°,  -966  at  70° ;  ethyl  lactate,  -1216  at  20°,  -  1434  at 
70°  ;  methyl  mandelate,  -  27590  at  20°,  -  23820  at  70°  ;  ethyl  man- 
delate,  -22570  at  20°,  -19710  at  70°;  methyl  chloropropionate, 
+  2888  at  20°,  +  2524  at  70° ;  ethyl  chloropropionate,  +  2576  at  20°, 
+  2207  at  70°  ;  methyl  chlorophenylacetate,  -t- 7002  at  20°,  -f-5978  at 
70°;  ethyl  chlorophenylacetate,  +6622  at  20°,  +5571  at  70°.  Many 
of  the  results  are  not  in  satisfactory  agreement  with  those  of  Walden 
(Abstr.,  1895,  i,  450;  1896,  i,  139).  G.  S. 

Photochemical  Equilibrium  of  Hydrogen  Chloride.  Alfred 
CoEHN  and  Alexandra  Wassiljewa  {£er.,  1909,  42,  3183 — 3186). — 
The  equilibrium  point  of  hydrogen  chloride  in  the  dark  lies  practically 
at  the  point  of  complete  formation  of  this  compound  from  its  elements. 
This  equilibrium  can  be  brought  about  in  the  absence  of  light  by  sub- 
mitting the  mixture  of  hydrogen  and  chlorine  to  the  catalytic  action 
of  charcoal.     Hitherto  the  question  has  not  been  investigated  as  to 
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whether  hydrogen  chloride  is  decomposed  into   iU  element*  to  any 
extent  under  tlie  action  of  light. 

The  authorK  find  that  if  pure  hydrogen  chloride  is  submitted  to  the 
action  of  ultraviolet  light  from  a  mercury-quartz  lamp,  it  is  split  up 
to  Huch  an  extent  that,  on  collecting  the  gases  over  a  solution  of 
[MtaFsium  io<ltde,  about  2  c.c.  of  hydrogen  are  produced  in  a  quarter  of 
an  hour.  The  hydrogen  chloride  was  passed  through  a  quartz  tube, 
which  was  at  a  distance  of  about  2  cm.  from  the  lamp,  and  the  tubing 
through  which  tho  gases  were  led  away  from  the  quartz  tube  was 
protected  from  all  light.  If  the  quartz  tube  was  replaced  by  one  made 
of  ordinary  glass  or  of  Uviol  glass,  no  decomposition  of  the  hydrogen 
chloride  took  place. 

The  constant  for  the  photochemical  equilibrium  ia 
A-([U,][CL])/[HCll«-6-25  x  10" «. 

Details  are  reserved  for  a  further  communication.  T.  8.  P. 

Electroohemiatry  of  Light.  VIII.  Wildbb  D.  BANCBorr 
{J.  Phytical  Ch»m.,  1909,  13,  538—573.  Compare  this  vol.,  ii,  454, 
632). — The  paper  deals  mainly  with  photographic  reversals,  when  both 
a  positive  and  a  negative  image  occur  on  the  plate.  The  work  of 
Waterhouse,  Gu^bhart,  Kogelmann,  Homolka,  Carey  Lea,  and  others 
is  diHcussed  at  length,  and  in  many  cases  their  observations  are 
explained  on  the  author's  theory  of  reversaL 

Waterhouse  has  shown  that  the  addition  of  thiocarbamide  to  the 
developer  produces  reversal,  and  the  author  shows  that  both  the 
positive  image  as  well  as  the  negative  image  consists  of  silver,  and  not 
of  silver  sulphide  as  might  perhaps  be  expected.  For  this  and  other 
reasons  it  is  suggested  that  the  thiocarbamide  renders  the  unexposed 
silver  bromide  relatively  more  sensitive  than  the  exposed  bromide,  the 
positive  image  being  therefore  the  more  dense.  This  view  is  supported 
by  the  fact  that  the  process  can  be  divided  into  two  stages.  If  an 
exposed  plate  is  dipped  into  a  solution  of  thiocarbamide  alone,  the 
emulsion  is  ripened,  and  when  the  plate  is  washed  and  then  immersed 
in  an  ordinary  developer,  a  positive  is  obtained.  The  Gu^bhart 
reversal  can  be  accounted  for  on  similar  lines,  the  sensitising  agent  in 
this  case  being  sodium  sulphite.  Some  special  cases  of  retarded 
development  are  discussed  in  detail. 

Carey  Lea's  apparent  reversals  with  dilute,  but  not  with  concen- 
trated, sodium  hypopbosphite  are  due  to  the  fact  that  the  hypo- 
phosphite  acts  both  as  a  reducing  agent  and  as  a  solvent  for  silver 
bromide.  If  the  immersion  is  comparatively  short,  the  reducing  action  is 
the  more  important,  and  the  treated  portion  develops  dark.       G.  S. 

Reduction  of  Ferric  Chloride  by  the  Light  of  the  Mercury 
Vapour  Lamp.  Alfred  Benrath  (J.  pr.  Cheni.,  1909,  [ii],  80, 
283— 287).— It  has  been  shown  previously  (Abstr.,  1905,  i,  730)  that 
methyl  alcoholic  ferric  chloride  is  reduced  in  sunlight,  ferrous  chloride, 
hydrogen  chloride,  and  formaldehyde  being  the  primary  products, 
whilst  methyl  chloride  and  formaldehyde  hydrochloride  are  obtained 
by  secondary  reaction s. 

If  the  light  acts  merely  as  a  catalyst,  the  velocity  of  the  reaction 
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should  be  proportional  to  the  concentration.  Experiments  on  methyl 
or  ethyl  alcoholic  solutions  of  ferric  chloride  in  quartz  vessels  of 
i'3  cm.  diameter,  placed  12  cm.  from  a  110-volt.  mercury  vapour  lamp, 
show,  however,  that  the  quotient  tjc  (where  c  is  the  concentration  of 
the  solution  and  t  the  time  required  for  its  decolorisation)  is  nearly 
constant,  proving  that  the  amount  of  light  energy  required  to  reduce 
a  definite  quantity  of  ferric  chloride  is  nearly  constant  and  inde- 
pendent of  the  concentration.  The  light  acts,  therefore,  not  as  a 
catalyst,  but  as  an  actual  generator  of  chemical  energy.  It  follows 
that  the  reduction  of  the  ferric  chloride  must  proceed  more  rapidly 
the  narrower  the  containing  vessel ;  this  is  proved  experimentally. 

A  method  of  determining  the  change  of  concentration  of  the  solution 
after  a  definite  exposure  to  the  light  is  baaed  on  the  fact  that  the 
change  of  the  density  of  a  reacting  mixture  is  proportional  to  the 
change  of  concentration  of  the  reacting  substances.  A  3%  solution  of 
ferric  chloride  in  ethyl  alcohol  or  a  4%  solution  in  methyl  alcohol  is, 
exposed  to  the  mercury  vapour  light  for  definite  intervals  of  time 
t,  and  the  density  of  the  system  is  also  determined  ;  it  is  found  that 
A  X  lO^/i  is  practically  constant  (A  representing  the  change  ot  . 
density).  C.  S. 

Effect  of  Temperature  on  the  Photodynamic  Action  and  1^^ 
the  Action  of  Light  on  Invertase.  B.  Hannes  and  Alb.  Jod- 
BLAUER  {Biochem.  Zeitsch.,  1909,  21,  110 — 113).  —  Solutions  of  invertin 
were  exposed  to  sunlight  from  which  the  heat  rays  were  eliminated, 
with  and  without  addition  of  eosin,  at  10°  and  30°.  It  was  found  that 
the  increased  temperature  (20°)  produced  exactly  the  same  amount  of 
injury  in  both  cases,  the  percentages  being  11*2  and  36 "1  at  10°,  and 
12-6  and  40-6  at  30°.  N.  H.  J.  M. 

Radioactive  Minerals  in  Common  Rocks.  J.  W.  Waters 
{Phil.  Mag.,  1909,  [vi],  18,  6  77— 679).— Experiments  have  been  made 
to  determine  in  what  minerals  the  radioactivity  of  igneous  rocks  is 
most  concentrated.  Cornwall  granite,  from  which  kaolin  and  mica 
had  been  previously  removed,  was  fractionated  by  means  of  bromoform, 
and  afterwards  by  means  of  a  magnet.  The  radioactivity  was  found 
to  be  chiefly  concentrated  in  a  small  fraction  which  spectroscopic 
examination  indicated  to  be  anatase  or  rutile. 

Similar  methods  applied  to  a  gneiss  from  the  Inner  Hebrides  showed 
that  the  activity  was  concentrated  in  a  very  heavy,  non-magnetic 
mineral  occurring  in  very  small  crystals,  which  proved  to  be  zircon. 

H.  M.  D. 

Radioactivity  of  Certain  Lavas.  John  Joly  {Phil.  Mag.,  1S09, 
[vi],  18,  577 — 586). — The  radioactivity  of  Vesuviau  and  other  lavas 
has  been  measured,  and  the  proportions  of  radium  and  thorium  which 
they  contain  are  tabulated.  The  values  of  the  radioactivity  of 
Vesuvian  lavas  from  1631  up  to  the  present  day  are  abnormally  high, 
and  appear  to  show  a  progressive  increase  according  as  they  are  of 
more  recent  eruption.     The  value  obtained  for  a  very  old  leucitic  rock 
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from  the  prehistoric  eruption  of  Monte  Somma  was  less  than  the 
normal  for  igneous  rocks.  The  progrosBiTe  inerease  io  radioactivity 
suggests  that,  aa  time  progresses,  materials  richer  and  richer  in  radium 
are  being  tapped.  This  maj  very  well  be  the  case  in  spite  of  the  fact 
th>tt  the  lavas  have  nhown  a  remarkable  oonstaney  in  chemical  oom- 
poHitinn  frum  the  earlie.it  times. 

The  questioi)  as  to  the  connexion  between  radioactivity  and 
vulcanicitv  iH  (ii^cus4e<],  and  an  estimate  is  made  of  the  intrinsic 
heating  efffCt  of  the  lavas  on  the  battis  of  their  content  of  radioactive 
mateiials.  From  ^he  mean  radium  and  thorium  content  of  the 
Vesuvian  lavas  ejeited  f^ince  1631,  it  is  calculated  that  a  rise  of 
temperature  of  about  150**  in  one  million  years  is  produced,  assuming 
no  loss  by  conduction.  H.  M.  D. 

The  Radioactive  BUements.  II.  Daniel  StkAmholm  and 
The  Svedbero  {ZeiUch.  anorg.  Chetn.,  1909,  63,  197—206.  (Com- 
pare this  vol.,  ii,  20U). — Of  the  actinium  series,  aotinium-X  belongs 
to  the  alkaline  earth  group,  being  isomorphous  with  barium. 
Actinium  itself  is  isomorphous  with  lanthanum,  and  radioactinium  with 
thorium. 

Attempts  which  have  been  made  to  determine  the  coefficient  of 
distribution  of  rtdioactive  elements  between  crystals  of  barium  nitrate 
and  the  mother  liquor,  indicate  that  the  coefficient  is  constant  over  a 
considerable  range  of  concentration,  and  is  the  same  for  thorium-JT, 
actinium- X,  and  radium. 

In  the  thorium,  actinium,  and  radium  series,  the  element  immediately 
preceding  the  emanation  is  an  alkaline  earth  metal.  Before  this  comes 
an  element  isomorphous  with  thorium.  A  modification  of  the  periodic 
table  is  sufigested,  in  which  the  three  radioactive  series  are  arranged 
parallel  with  one  another  iu  the  sixth  period.  0.  H.  D. 

Complex  Nature  of  RadiumC.  Otto  Hahn  and  Lise  Meitner 
{Physikal.  Zeitacli.,  1909,  10,  697 — 703). — Measurements  have  been 
made  to  ascertain  whether  the  ^-rays  emitted  by  disintegration  products 
of  radium  are  homogeneous  or  not. 

From  a  solution  of  the  active  deposit,  radium-C  is  completely 
removed  by  repeated  treatment  with  animal  charcoal,  and  radium-^ 
precipitated  by  means  of  barium  sulphate.  The  absorption  of  the 
^-rays  of  the  freshly  prepared  material  by  aluminium  indicates  that 
these  rays  are  homogeneous.  By  the  same  process  it  is  found  that  the 
/8-radiation  of  iadium-(7  is  nonhomogeneous,  and  the  conclusion  is  drawn 
that  radium-C  consists  of  two  or  more  substances.  By  investigation  of 
the  decay  curves  of  the  radium-C,  obtained  by  collecting  the  particles 
of  matter  set  free  when  ^-rays  are  expelled  from  radium-5,  this  con- 
clusion is  confirmed.  The  half-decay  periods  of  the  products  obtained 
vary  between  one  and  2 '5  minutes,  so  that  radium-C  consists  of  at 
least  two  substances,  radium-Cj  and  radium-Cj.  There  is  also  some 
evidence  that  the  latter  is  complex,  one  of  its  components  having  a 
period  of  a  few  seconds,  the  other  a  period  of  two  to  2*5  minutes. 

H.  M.  D. 
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Action  of  Radium  Emanation  on  the  Elements  of  the 
Carbon  Group.  Sir  William  Ramsay  and  Francis  L.  Usher  (Ber., 
1909,  42,  2930—2931.  Compare  Trans.,  1909,  95,  624).— Solutions 
of  different  salts  of  the  carbon  group  of  elements  have  been  submitted 
to  the  action  of  radium  emanation,  which  was  collected  in  one  week 
from  a  solution  of  radium  bromide  containing  0"2111  gram  of  metallic 
radium.  After  the  emanation  had  been  carefully  freed  from  carbon 
dioxide,  it  was  introduced  into  an  evacuated  glass  vessel  containing 
the  solution  to  be  experimented  on,  and  the  whole  left  for  four  weeks. 
The  gases  were  then  collected  and  analyi^ed,  with  the  following  results  : 


Vol.  of 

Oxyhydrogen 

emanation, 

^2, 

On, 

CO2, 

CO, 

gas, 

H2 

Solution  of 

c.nim. 

c.c. 

C.C. 

c.c. 

c.c. 

c.c. 

c.c. 

H^SiFg     

.     0-0724 

— 

— 

0-063 

— 

9-15 

1-03 

Ti(S04)2    

.     0-0912 

0-210 

— 

0-054 

0-096 

— 

0-69 

Zr(N03)4 

.     0-0692 

0-762 

— 

0-116 

0-008 

— 

— 

Zr(N03)4 

.     0  0865 

0-456 

— 

0-124 

0-002 

— 

— 

Th(N03)4.... 

.     0-1120 

3-686 

— 

0-551 

— 

— 

— 

Th(N03)4 

.     0-0765 

0-639 

— 

0-124 

— 

— 

— 

Pb(C10,)2 

.     0-0649 

— 

2-655 

0-007 

0-006 

2-531 

— 

Thus  each  of  the  elements  of  the  carbon  group,  without  exception, 
gives  rise  to  carbon  compounds  under  the  action  of  radium  emanation ; 
the  quantities  produced  are,  however,  not  equal.  It  is  not  improbable 
that  elements  with  a  high  atomic  weight  are  more  easily  broken  down  * 
than  those  of  lower  atomic  weight.  Lead,  however,  seems  to  be 
especially  stable,  showing  little  tendency  to  change  into  carbon. 

Mercurous  nitrate  gave  no  trace  of  carbon  monoxide  or  dioxide. 

T.  S.  P. 

Secondary  Radiation  of  X-Rays.  Paolo  Rossi  (Rend.  Accad. 
Sci.  Fis.  Mat.  Napoli,  1909,  [iii],  15,  67 — 75.  Compare  Townsend, 
Proc.  Camb.  Phil.  Soc,  1899,  10,  217).— The  author  finds  that  the  fact 
that  strata  which  are  isotransparent  for  a  given  quality  of  X-rays, 
exercise  in  general  different  absorptions  on  the  secondary  radiations 
excited  by  them,  has  a  marked  influence  on  the  intensity  and  nature  of 
the  secondary  radiation  leaving  the  radiating  body.  In  this  way  can 
be  explained,  at  least  qualitatively,  the  facts  that  the  secondary 
radiation  is  less  intense  but  more  penetrating  for  aluminium  than  for 
copper,  and  that  with  a  thin  plate  of  aluminium  this  secondary  radia- 
tion is  not  only  less  copious,  but  also  less  penetrating  than  with  a 
thick  plate. 

Marked  increase  of  the  hardness  of  the  primary  rays  is  accompanied 
by  variation  of  the  relations  between  the  intensities  of  the  secondary 
emissions  of  different  substances,  in  some  cases  to  such  an  extent  as 
to  change  the  order  of  these  substances  with  respect  to  intensity  of 
emission.  It  would  appear,  indeed,  that  the  softer  rays  are  the  less 
active  in  exciting  the  secondary  radiation  of  such  substances,  so  that 
secondary  X-rays  obey  a  law^  similar  to  that  of  Stokes  relative  to 
fluorescence.  T.  H.  P. 

Retardation    of   a-Rays   by    Metals    and    Gases.     T.    Smith 
Taylor (/'M.  Mag.,  1909,  [vi],  18,  604—619.*    Compare  Abstr.,  1908, 
ii,  793). — Further  examination  of  the  retarding  effect  of  metals  on 
*  and  Amer.  J.  Sci.,  1909,  [iv],  28,  S57— 372. 
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a-rayf*  han  Hhown  that  for  nheets  of  different  metalit  of  equal  air 
e<]uiviileiUM,  tlie  niten  at  which  the  air-eqaivalents  decrease  with  the 
npeed  of  the  a-particlett  are  approximately  proportional  to  the  aquare 
roots  of  the  respective  atomic  weights.  The  air  equivalents  of 
hydrogen  layers  increase  as  the  Kpeed  of  the  entering  particles 
decroHse",  whilst  the  air-equivalents  of  sheets  of  paper  and  celloidin 
remain  con.stant.  On  the  other  hand,  the  hydrogen-equivalents  of 
pa|:>er,  celloidin,  and  air  decrease  as  the  speed  of  the  a-partides 
docreasos. 

The  observation,  made  by  Bragg,  that  the  total  ionisation  produced 
by  the  a-particle  is  the  same  in  air  and  hydrogen,  is  confirmed  by  a 
more  direct  method.  It  seems  probable  that  for  large  ranges  the 
a-particle  loses  its  energy  more  rapidly  the  higher  the  atomic  weight 
of  the  substance  through  which  it  passes ;  this  difference  diminishes, 
however,  and  for  low  ranges  the  loss  of  energy  is  the  more  rapid  the 
lower  the  atomic  weight  of  the  substance.  A  comparison  of  the  Bragg 
curves  for  air  and  hydrogen  indicates  that  the  large  ionisation  at  low 
ranges  is  due  to  some  extent  to  the  fact  that  the  particle  loses  its 
energy  more  rapidly  in  this  part  of  the  range.  H.  M.  D. 

y-Rays  of  Uranium  and  Radium.  Frederick  Soddt  and 
Alk.\ander  S.  RvssRLL  {Phil.  Mag.,  1909,  [vi],  18,  620 — 649.  Com- 
pare this  vol.,  ii,  460). — A.  comparison  of  the  y-radiations  of  uranium-X 
and  of  radium  has  been  made,  and  from  the  results  the  conclusion 
is  drawn  thiit  the  ft-  and  y-radiations  are  probably  not  interdependent. 
The  ratio  of  the  ft-  to  the  y-rays  of  uranium- JT  is  62  when  the  same 
ratio  for  radiuoi-C  is  taken  as  unity,  the  rays  in  each  case  being 
measured  through  1  cm.  of  lead.  When  the  absorption  in  the  lead  is 
allowed  for,  the  value  of  the  ratio  for  uranium  is  50.  The  ratio  for 
uranium  is  only  18  when  the  rays  are  measured  through  0*6  cm.  of 
aluminium,  so  as  to  admit  any  soft  y-radiation  if  present. 

Fur  thicknesses  less  than  1  cm.  of  lead  or  its  equivalent,  the 
absorption  of  the  y-rays  of  uranium  does  not  follow  any  simple  law. 
For  greater  thicknesses  the  absorption  is  exponential,  and  is  pro- 
portional to  the  density  of  the  absorbing  material.  The  value  of  \/d 
for  all  but  the  heaviest  and  lightest  substances  was  found  to  be 
0"047  for  uranium  and  0-040  for  radium,  the  ratio  being  1'18.  Lead 
appears  to  behave  abnormally,  and  the  value  of  X/d  is  0'0636  for 
uranium  y-rays  and  0'0434  for  radium  y-rays,  the  ratio  being 
1-465. 

The  initial  y-radiation  of  that  amount  of  uranium-X  which  is  in 
equilibrium  with  one  kilogram  of  uranium  was  found  to  be  equal  to 
that  of  0*015  mg.  of  a  sample  of  a  radium  compound  containing  66*6% 
of  radium.  H.  M.  D. 

Absorption  of  Uranium-X  by  Charcoal.  Albert  Ritzel 
{Zeitsch.  physikal.  Cfusm.,  1909,  67,  724— 761).— The  measurements 
were  made  with  solutions  of  uranium  nitrate  varying  in  concentration 
from  iV710  to  iV".  As  the  uranium  was  in  radioactive  equilibrium  with 
uranium-X,  the  concentration  of  the  solutions  with  reference  to 
the   latter   was  known.     A   method  is  described  for  estimating  the 
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amount  of  uranium-^  iu  a  solution  by  measuring  the  )8-radiation  with 
an  electroscope  in  the  usual  way. 

When  charcoal  is  shaken  with  a  solution  containing  uranium-X  the 
latter  is  taken  up  by  the  charcoal,  at  first  rapidly,  then  more  slowly, 
and  equilibrium  is  only  attained  after  shaking  for  about  ten  days.  At 
equilibrium,  the  amount  taken  up  by  the  charcoal,  Cg,  is  proportional 
to  that  in  the  solution,  Ci.  It  is  considered  that  uranium-X  is  at  first 
adsorbed  on  the  surface  of  the  charcoal,  and  then  slowly  diffuses  into 
it.  The  magnitude  of  the  ratio  Ci'.Cg  is  the  smaller  the  smaller  the 
concentration  of  the  uranium  nitrate  solution,  and  also  depends  on 
whether  other  radioactive  substances  besides  uranium-X  are  present  in 
solution. 

Experiments  have  also  been  made  on  the  partition  of  uranium-X 
between  charcoal  and  solutions  containing  no  uranium.  For  solutions 
of  hydrochloric,  nitric,  and  sulphuric  acid,  equilibrium  is  reached  in  a 
few  hours,  and"  the  equation  holds:  (7i  =  const.(Cg- A;),  where  k  is 
a  constant.  Uranium-X  is  also  ab  orbed  by  alkalis,  but  not  by  water, 
salt  solutions,  or  ether.  In  these  respects  it  behaves  just  like  the 
decomposition  products  of  thorium  investigated  by  von  Lerch  (Abstr., 
1904,  ii,  8).  G.  S. 

Ionium.  BrUno  Keetman  {Jahrh.  Radioahtiv.  Elektronih.,  1909,  6, 
265 — 274). — The  production  of  very  active  preparations  of  ionium 
from  the  residues  obtained  in  working  up  uranium  ores  containing  but 
little  thorium  is  described.  On  addition  of  hydrofluoric  acid  to  the 
str-ongly  acid  solution  of  the  raw  material,  a  mixture  of  fluorides  of  the 
rare  earths,  calcium  and  uranium,  together  with  about  0'25%  of 
thorium,  is  obtained.  The  fluorides  are  converted  into  sulphates,  and 
from  the  aqueous  solution  of  these,  ionium  and  thorium  are  separated 
quantitatively  by  means  of  precipitated  zinc  hydroxide.  The  strongly 
acid  solution  of  the  precipitate  is  then  treated  with  oxalic  acid,  when 
ionium  thorium  oxalate  is  thrown  down.  From  500  kilograms  of  raw 
material,  140  grams  of  the  oxalate  were  obtained,  with  an  activity  200 
times  as  large  as  that  of  metallic  uranium.  Although  a  large 
number  of  methods  were  tried,  it  was  not  found  possible  to  separate 
the  ionium  from  the  thorium. 

The  rate  of  formation  of  radium  from  ionium  was  determined  with 
the  above  material,  and  the  observations  give  1800  years  for  the  life 
of  radium.  This  is  in  good  agreement  with  the  value  given  by 
Rutherford  and  Geiger. 

Ionium  was  detected  in  a  sample  of  uranyl  ammonium  carbonate 
prepared  by  Kammelsberg.  Since  the  exact  date  of  the  preparation 
of  this  material  is  not  known,  the  determined  amount  of  ionium  cannot 
be  used  to  deduce  accurately  the  life  of  ionium.  The  data  indicate, 
however,  that  this  is  several  thousand  years. 

The  relationship  of  actinium  to  ionium  has  been  examined,  and,  as  a 
result,  it  is  proved  that  actinium  is  not  a  direct  product  of  the  trans- 
formation of  ionium. 

By  reason  of  its  high  and  very  constant  activity,  ionium-thorium 
oxalate  is  recommended  as  a  suitable  substance  for  testing  the 
constancy  of  electrometers  and  for  determining  capacities.       H,  M.  D. 
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EiScape  of  Negative  Electrons  from  Reacting  Metals. 
FuiTZ  Haher  and  (J.  Just  (Ann.  I'fnjtik.  1909,  [iv],  30,  411—415).— 
Exptii'iiiu-tiU  are  deMcribed  which  show  that  negative  electrons  are 
given  ofip  by  the  alkali  metals  when  these  undergo  oxidation  in  moist 
air.  If  the  liquid  alloy  of  sodium  and  potassium,  contained  in  an 
insulated  vessel,  is  connected  with  the  negative  pole  of  a  high  poten- 
tial battery,  and  a  metal  di^k,  connected  with  an  electroscope,  is  placed 
above  the  alloy  at  a  distance  of  a  few  centimetres,  it  is  found  that  the 
olt '  M  becomes  negatively  charged  when  the  surface  of  the  alloy 

is  .  1  so  as  to  expose  the  unaltered  metals  to  the  action  of  the 

air.  Wliuu  the  alloy  is  connecte<1  with  the  positive  pole  of  the  battery, 
the  electroscope  is  unaffected.  Experiments  in  hydrogen  and  dry  air 
;,Mve  no  result. 

The  employment  of  an  electrical  field  to  remove  the  negative 
electrons  from  the  surface  of  the  oxidising  metal  is  not  essential.  This 
can  aUo  be  effected  by  passing  a  current  of  dry  air  over  the  freshly 
exponed  surface.  From  this  observation  the  authors  draw  the  con- 
clusiun  that  the  electrons  move  with  small  velocity.  Apart  from  this 
small  velocity  of  the  emitted  electrons,  the  reaction  effect  is  very 
hiniilar  to  the  photo-electric  effect.  H.  M.  D. 

Kinetic  Energy  of  the  Positive  Ions  Bmitted  from  Various 
Hot  Substances.  F.  C.  Brown  {PhU.  Mag.,  1909,  [vi],  18, 
649 — 672.  Compare  this  vol.,  ii,  368). — Measurements  have  been  made 
of  the  kinetic  energy  of  the  positive  ions  emitted  by  gold,  silver, 
palladium,  tantalum,  nickel,  platinum,  osmium,  tungsten,  iron,  and 
aluminium  phosphate  at  high  temperatures. 

The  radiating  surface  of  from  0*2  to  0*3  sq.  mm.  area  was 
located  in  the  centre  of  a  disk  of  13  mm.  diameter,  and  the  ions 
emitted  impinged  on  a  parallel  disk  less  than  1  mm.  distant.  Different 
potentials  were  applied  to  the  parallel  disc,  and  the  corresponding 
thermo-ionic  currents  were  determined. 

The  experimental  data  indicate  that  the  mean  kinetic  energy  of  the 
positive  thermo-ions  emitted  from  hot  substances  is  independent  of 
the  material  from  which  the  ions  are  emitted,  and  varies  directly  as  its 
absolute  temperature.  On  the  assumption  that  the  translational 
kinetic  energy  of  the  ions  has  the  same  mean  value  as  the  molecules 
of  a  gas  at  the  same  temperature,  the  charge  of  the  thermo-ions  is 
found  to  r55xl0~20  electrostatic  units.  This  is  approximately  the 
same  as  the  charge  carried  by  ions  from  other  sources.  H.  M.  D. 

Extension  of  the  Law  of  Corresponding  States.  Hans 
Happel  {/'hi/sikal.  Zeitsch.,  1909,  10,  687— 693).— From  the  relation- 
ship which  according  to  the  theory  of  Clausius  and  Mosotti  exists 
between  the  dielectric  constant,  the  volume  of  the  molecules,  and  the 
specific  volume  of  a  substance,  the  author  considers  that  substances  in 
conosponding  states  should  have  the  same  dielectric  constant.  By 
reference  to  the  data  for  carbon  tetrachloride,  benzene,  and  other 
aromatic  hydrocarbons,  hexane,  octane,  carbon  dioxide,  nitrous  oxide, 
oxygen,  nitrogen,  and  carbon  monoxide,  it  is  shown  that  this  is  approxi- 
mately true  if  the  substances  compared  show  a  certain  degree  of 
correspondence.  H.  M.  D. 
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Conductivity  and  lonisation  of  Polyionic  Salts.  Arthur  A. 
NoYES  and  John  Johnston  {J.  Amer.  Chem.  Soc,  1909,  31, 
987 — 1009). — In  an  earlier  paper  (Abstr.,  1908,  ii,  347)  an  account 
was  given  of  a  study  of  the  ionisation  and  conductivity  of  various  salts 
in  aqueous  solution  through  a  wide  range  of  temperature.  As  these 
salts  contained  only  univalent  and  bivalent  ions,  the  investigation  has 
now  been  extended  to  salts  containing  ions  of  higher  valency  as  well 
as  to  other  salts  of  the  uni-bivalent  type. 

Measurements  have  been  made  of  the  conductivity  of  aqueous 
solutions  of  various  concentrations  and  at  temperatures  ranging  from 
0°  to  156°,  of  one  uni-univalent  salt,  potassium  nitrate;  two  uni- 
bivalent  salts,  potassium  oxalate  and  calcium  nitrate  ;  two  uni-tervalent 
salts,  potassium  citrate  and  lanthanum  nitrate  ;  and  four  salts  of  still 
higher  types,  namely,  pot^ium,  calcium,  and  barium  ferrocyanides, 
and  lanthanum  sulphate.  The  results  show  that  the  principles 
previously  derived  (loc.  cit.)  from  a  study  of  the  salts  of  uni-univalent 
and  uni-bivalent  types  apply  also  to  those  of  higher  types. 

The  depression  of  the  f.  p.  caused  by  most  of  the  salts  studied  has 
also  been  determined.  From  these  measurements,  the  mol.  number,  i 
(the  number  of  mols.  resulting  from  one  formula  weight  of  the  salt), 
has  been  calculated,  and  compared  with  the  mol.  number  derived  from 
the  conductivity  by  the  expression  :  i=\  +  {n-  1)(A/Aq).  Between  the 
two  values  thus  obtained  for  i,  considerable  differences  exist  which 
cannot  be  explained.  E.  G. 

Change  of  the  Equivalent  Conductivity  of  Ions  with  the 
Temperature.  John  Johnston  {J.  Amer.  Chem.  Soc,  1909,  31, 
1010 — 1020). — In  a  study  of  the  conductivity  of  polyionic  salts 
(preceding  abstract),  the  values  were  required  of  the  equivalent 
conductivity,  Aq,  at  zero  concentration  between  0°  and  156°.  Since 
actual  measurements  with  extremely  dilute  solutions  are  not  trust- 
worthy, the  values  have  been  calculated  on  the  assumption  that  at  the 
higher  temperatures  the  equivalent  conductivities  of  the  potassium 
and  chloride  ions  are  equal. 

The  results  show  that  the  equivalent  conductivity  of  each  of  the 
ions  of  the  salts  studied  {loc.  cit.),  except  the  hydrogen  and  hydroxyl 
ions,  is  a  function  of  the  fluidity,  ^,  of  water,  of  the  form  A  =  k<fi'"', 
where  m  is  a  constant  for  each  ion  varying  between  0'81  and  1'03  for 
the  different  ions.  It  is  also  shown  that  the  relation  between  A  and 
the  temperature  t  can  be  expressed  by  the  equation:  A  =  {^/k){i  +  43"25)^. 
Values  of  the  constants  p  and  of  log  k  are  given,  so  that  the  con- 
ductivity of  any  ion  at  any  temperature  can  be  calculated. 

Values  of  the  ratio  A/ eft  are  also  given  for  the  various  ions  at  the 
different  temperatures,  and  these  indicate  that  the  ratio  decreases  as 
the  temperature  increases,  the  decrease  being  greater  the  greater  the 
conductivity,  and  also  that  the  exceptional  behaviour  of  some  of  the 
ions,  especially  those  of  higher  valency,  is  due  to  a  change  in  their 
state  of  hydration  with  the  temperature. 

It  is  shown,  by  means  of  the  data  published  by  Dutoit  and 
Duperthuis  (this  vol.,  ii,  120),  that  analogous  results  obtain  with 
solutions  of  sodium  iodide  in  various  organic  solvents.  E.  G. 
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Electrical  Conductivity  and  Plasticity  of  Isomorphous 
Mixtures  of  Lead  with  Indium  and  Thcdlium.  Nicolai  S. 
KuuNAKOKK  and  S.  F.  Schemtschuschny  {Zeitsch.  anorg.  Chem.,  1909, 
64,  149  — 183). — I/oad  and  indium  form  a  complete  heries  of  isomor- 
phoiis  niixtureH.  The  electrical  conductivity  measured  on  drawD  wires 
has  been  determined  at  25°  and  100°.  The  conductivity  curve  and  the 
curve  of  temperature-coefficients  of  the  resistance  have  the  U-sbape 
characteristic  of  isomorphous  series.  The  plasticity  is  measured  by 
determining  the  preiwure  required  to  produce  flow  through  a  given  open- 
ing at  the  ordinary  temperature.  Using  a  cylinder  8*66  mm.  in 
diameter  and  an  aperture  2*81  mm.,  a  pressure  is  required  which 
varies  from  106  kilograms  per  sq.  mm.  for  pure  lead  and  3  06  for 
pure  indium  to  23  72  for  a  mixture  of  equal  atomic  proportions  of 
the  two  metals.     The  curve  is  the  reverse  of  the  conductivity  curve. 

Lead  and  thallium  (Kurnakoff  and  Pusbin,  Abstr,  1907,  ii,  262) 
form  two  series  of  solid  solutions,  a  from  0  to  6'5  and  /3  from  24  7 
to  100  atomic  %  Pb.  There  is  a  maximum  on  the  freezing-point 
curve  at  about  36  atomic  %  Pb,  but  this  does  not  correspond 
with  any  compound,  although  Lewkonja  (Abstr.,  1907,  ii,  261)  assumen 
the  existence  of  PbTI,.  The  conductivity  and  temperature-coefficient 
curves  are  quite  continuous  throughout  the  /3-range,  indicating  a 
continuous  series  of  solid  solutions  without  any  compound.  The 
conductivity  of  thallium  is  lowered  by  the  addition  of  lead,  reaching  a 
minimum  at  3  atomic  %  Pb,  and  then  rising  to  a  maximum  near  the 
original  value.  The  existence  of  a  third  solid  solution,  y,  is  thus 
indicated  lying  between  the  a  and  ^  ranges.  A  quite  similar  curve  is 
given  by  the  pressures  required  to  produce  flow. 

Measurements  of  the  plasticity  of  crystalline  salts  show  that  the 
pressure  required  to  produce  flow  diminishes  in  the  series :  alkali 
chloride,  bromide,  iodide ;  and  rubidium,  potassium,  ammonium,  but 
increases  in  the  series  silver  chloride,  bromide,  iodide.  Salts  containing 
water  of  crystallisation  flow  under  a  low  pressure.  Among  metalf, 
the  pressure  is  found  to  increase  in  the  order  Na,  In,  Tl,  Pb,  Sn,  Bi, 
Cd,  Zn.  The  hardness,  measured  by  Brinell's  ball  test,  gives  a 
curve  closely  parallel  with  that  of  the  pressure,  and  either  method 
may  be  used  indifferently  to  measure  hardness.  C.  H.  D. 

New  Method  for  Measuring  the  Electrolytic  Dissocia- 
tion of  Water.  C.  S.  Hudson  {J.  Anier.  Cliem.  Soc,  1909,  31, 
1136— 1138).— It  has  been  shown  (Abstr.,  1907,  ii,  942)  that  the 
velocity  coefficient,  k,  of  the  mutarotation  of  dextrose  in  aqueous,  acid, 
or  alkaline  solution  is  given  by  the  expression  :  ^  +  5(H.*)-f-C(0H'), 
where  A,  B,  and  C  are  constants,  and  H*  and  OH'  the  concentrations 
of  the  hydrogen  and  hydroxy!  ions  in  the  solutions.  If  the  velocity 
coefficient  in  aqueous  solution  is  written  k^,,  and  the  hydrogen  ion 
concentration,  which  in  this  case  is  equal  to  that  of  the  hydroxyl  ion, 
is  written  H',,,,  we  have  k^p  =  A  +  {B  +  C)R' w,  which  gives 
li'„  =  {k^-A)l{B  +  C). 

This  relation  affords  a  new  method  for  determining  the  electrolytic 
dissociation  of  water,  since  kw,  A,  B,  and  G  can  be  found  experiment- 
ally by  determining  the  rate  of  mutarotation  of  dextrose  in  aqueous, 
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acid,  and  alkaline  solutions.  The  method  is  not  very  accurate,  but  it 
is  probable  that  better  results  could  be  obtained  from  measurements 
with  lajvulose.  E.  G. 


Electromotive  Forces  Produced  by  Acid  and  Alkaline 
Solutions  Streaming  through  Glass  Capillary  Tubes. 
Alexander  T.  Cameron  and  Erech  Oettinger  {Phil.  Mag.,  1909,  [vi], 
18,  586 — 603). — When  aqueous  solutions  are  caused  to  flow  through 
a  capillary  tube  containing  electrodes,  potential  differences  are 
established,  and  these  have  been  measured  for  very  dilute  solutions 
of  acids  and  alkali  hydi'oxides.  From  the  results  the  authors  draw 
the  conclusion  that  the  value  of  5  volts,  given  by  Helmholtz  and 
Dorn  as  the  potential  difference  between  glass  and  water,  is  approxi- 
mately correct.  For  dilute  solutions  of  acids  and  alkalis  (1/1000  to 
1/5000  normal),  the  corresponding  potential  differences  are  about 
0'5  volt  smaller  or  larger.  Although  the  sign  of  the  change  in  the 
potential  difference  is  that  predicted  by  Helmholtz's  theory,  the 
magnitude  is  about  three  times  as  large  as  that  indicated  by  theory. 

H.  M.  D. 

Electromotive  Force  of  Iodine  Concentration  Cells,  One 
Electrode  of  which  is  Saturated  with  Iodine.  Arthur  P. 
Laurie  {Zeitsch.  physikal.  Chem.,  1909,  67,  627 — 639.  Compare 
Abstr.,  1908,  ii,  1007). — The  proportion  of  iodine  ions  in  solutions  of 
potassium  iodide  of  different  concentrations,  saturated  with  iodine,  has 
been  determined  by  measurements  of  the  E.M.F.  of  iodine  concentra- 
tion cells.  One  electrode  was  surrounded  by  a  solution  of  potassium 
iodide  containing  a  little  iodine,  the  other  by  solutions  of  potassium 
iodide  of  varying  concentration,  saturated  with  iodine,  and  the  values 
of  the  I'-ion  concentration  were  calculated  by  substitution  in  Nernst's 
equation  in  the  usual  way.  The  contact  differences  of  potential  were 
corrected  for  by  using  a  concentrated  solution  of  ammonium  nitrate. 
Measurements  of  the  solubility  of  iodine  in  solutions  of  potassium 
iodide  from  0'344A^  to  N  have  also  been  made  at  25°. 

The  results  show  that  in  solutions  of  potassium  iodide  from  0*025^ 
to  N^  saturated  with  iodine,  the  number  of  molecules  of  the  free 
potassium  iodide  and  bound  iodine  is  approximately  equal  to  that  of 
the  total  potassium  iodide  added,  hence  even  in  the  stronger  solutions 
there  is  very  little  formation  of  polyiodides  higher  than  KIg.  In 
a  solution  ZN  with  reference  to  potassium  iodide,  there  is  distinct 
evidence  of  polyiodide  formation,  although  the  proportion  is  still 
comparatively  small. 

In  another  series  of  measurements  at  20*4°,  the  proportion  of  I'-ions 
present  in  solutions  containing  iodine  in  varying  proportions  up  to 
saturation  has  been  determined,  and  certain  conclusions  are  drawn 
from  the  results.  In  a  normal  solution  of  potassium  iodide  containing 
very  little  iodine,  the  dissociation  constant  for  the  equilibrium 
Ig  ^I^  I2  +  I  is  the  same  as  that  in  dilute  solutions,  but  alters  when 
more  iodine  is  present,  the  I3  molecules  becoming  more  stable. 

G.  S. 
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Piezochemical  Studies.  III.  Influence  of  Preeeiire  on  the 
E  M.F.  of  the  Weston  Element.  Krnst  Cobbn  and  L.  R.  SiytiiGX 
{ZeiUich.  physiknl.  Cfiem.,  1909,  67,  513—537.  Compare  this  vol.,  ii, 
291,  B41,  790). — It  iR  shown  that  the  influence  of  pressare  on  the 
R.M.F.  of  the  We8t<)n  and  Clark  cells  i«  sati^tfactorily  represented  by 
meanR  of  the  equation  :  E,~  Ro" «•(»,  -  t>j) ( 1 ),  where t>,  and  t>j reprewnt 
the  volumes  of  a  gram-equivalent  of  the  cell-materials  before  and  after 
the  p-iHsage  of  96,540  coulombs  of  electricity  through  the  cell,  and  «■  is 
the  pressure. 

The  total  change  of  volume  (v,  -  v,)  occurring  in  the  Wetton  cell  as 
.1  ( (n>stu]uence  of  the  passage  of  96,540  coulombs  is  considered  as 
II  _'  II  I>  itM  separate  parts,  which  are  calculated  from  known  data,  or 
h  i\<  iMon  determined  specially.  In  the  course  of  the  experiments  it 
li:i>  l>iin  found  that  Df  for  cadmium  is  8*643,  and  Df  for  mercurous 
sulphat<»,  7  064.  The  value  of  »,  - 1>,  is  -  664  c.c.  at  25°.  When  this 
value  (with  the  sign  reversed)  is  substituted  in  equation  (1),  dKldir^ 
6-97  X  10~'  volts  per  atmosphere  at  25°.  dBld-g  has  also  been 
determined  direcily  l)etween  0  and  1000  atmospheres,  as  described  in 
the  previous  paper,  and  the  value  6*32  x  I0~'  volts  per  atmosphere  at 
25"  was  obtained,  in  good  agreement  with  the  above  value. 

Similar  measurements  have  also  been  made  with  the  Clark  cell. 
The  value  of  dEjdiry  obtained  directly  and  according  to  equation  (1),  is 
in  l>oth  cases  130  x  10""  volts  per  atmosphere.  G.  8. 

Oxide  Theory  of  Oxygen  Electrodes,  VI.  Richard  Lorshx 
[and,  in  part,  Pkrcy  E.  ISpiklmann  and  N.  Konstantinofp  (Zeilteh. 
EUktrochem.,  1909,  15,  661—666.  Compare  this  vol.,  ii,  640).— 
The  arrests  in  the  discharge  curve  of  a  polarised  platinum  anode 
at  higher  potentials  than  0*93  volt  probably  correspond  with  un- 
known higher  oxides  of  platinum.  An  electrode  immersed  in  solutions 
containing  persulphuric  acid  showed  potentials  varying  from  0*88  to 
1*11  volts;  these  results  cannot  be  interpreted  at  pre.sent.  The 
curve  representing  the  current  as  a  function  of  the  E.M.F.  applied  to 
a  pair  of  platinum  electrodes  shows  very  indistinct  indications  of 
a  change  in  the  process  occurring  at  the  anode  at  0*8  to  1,  1"4,  16,  and 
2*1  volts  with  sulphuric  acid  as  electrolyte;  when  a  concentrated 
solution  of  hydrochloroplatinic  acid  is  used,  the  points  at  1*0  and  1*6 
volts  become  very  sharply  defined,  indicating  that  platinum  ions  take 
part  in  the  change. 

In  order  to  obtain  an  arrest  on  the  discharge  curve  of  a  polarised 
lead  anode,  it  is  necessary  to  polarise  with  a  certain  minimum  E.M.F., 
which  is  from  0-38  to  0*67  volt  higher  than  the  corresponding  value 
found  on  discharging  the  electrode.  Furthermore,  the  curve  connect- 
ing current  and  applied  E.M.F.  during  the  change  exhibits  discon- 
tinuities, and  in  order  to  develop  an  arrest  in  the  discharge  curve  it 
is  necessary  to  pass  one  of  these  discontinuities  on  the  charge  curve. 
The  author,  therefore,  assumes  that  the.se  points  on  the  charge  curve 
are  not,  as  Le  Blanc  thinks,  due  to  the  discharge  of  an  ion  in 
the  solution,  but  rather  to  the  formation  of  some  compound  at 
the  electrode.  Each  such  compound  requires  a  definite  E.M.F.  to 
produce  it,  and  yields  a  definite  lower  E.M.F.  when  it  is  decomposed 
during  the  discharge  of  the  electrode.  T.  E. 
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The  Metal  Tungsten  as  Valve  Electrode.  L,  H.  Waltek 
(/.  Ptoc.  Inst.  Elect.  Eng.,  1909,  43,  547— 552).— The  tungsten  anode 
was  made  from  the  filament  of  an  Oj;ram  lamp ;  one  end  was 
embedded  in  Wood's  metal,  which  served  as  a  support ;  the  cathode 
was  a  lead  cylinder  with  about  30  sq.  cm.  area  ;  the  anode  had  an  area 
of  about  01  sq.  cm.  The  tungsten  anode  has  a  very  pronounced 
valve  action,  the  insulating  film  being  formed  even  with  an  alternating 
current.  The  maximum  voltage  which  the  tungsten  anode  will  resist 
is  higher  than  that  found  for  aluminium,  but  lower  than  for  tantalum. 
In  sulphuric  acid  (D  1'2)  at  15°  it  is  about  90  volts,  and  it  is  not  very 
much  reduced  by  rise  of  temperature.  The  resistance  falls  off  very 
quickly  when  the  current  is  interrupted.  T.  E. 

Modification  of  Ostwald's  Bromide  Voltameter.  Warren  K. 
Lewis  {J.  Amer.  Chem.  Soc,  1909,  31,  1145 — 1146). — In  the  course  of 
certain  work,  a  voltameter  was  required  for  use  with  exceedingly 
small  currents,  the  total  precipitate  being  only  a  few  milligrams.  It 
was  necessary  that  the  instrument  should  be  free  from  polarisation 
and  E.M.F.  due  to  concentration  cell  effects  or  other  electrochemical 
action.  The  Ostwald  bromide  voltameter  (Oswald-Luther,  Phys.- 
Chem.  Messungen,  430)  appeared  well  adapted  for  the  purpose,  but  the 
platinum  point  used  as  a  cathode  introduces  polarisation  and  the 
possibility  of  a  cell  effect.  This  objection  was  overcome  by  means  of 
the  following  modification. 

The  cathode  was  separated  from  the  anode  by  a  porous  cell,  and  was 
surrounded  by  potassium  bromide  solution  of  the  same  strength  as 
that  around  the  anode.  Precipitated  silver  bromide  was  added  to  the 
cathode  compartment  in  sufficient  quantity  to  cover  the  electrode. 
Since  the  potassium  bromide  solution  in  both  compartments  was 
saturated  with  silver  bromide,  the  silver  ion  concentration  about  both 
electrodes  was  the  same,  and  any  possible  cell  effect  was  thus 
elimiuated.  Polarisation  was  avoided,  since  the  current  densities 
employed  were  exceedingly  small  and  the  solid  bromide  about  the 
cathode  therefore  maintained  the  silver  concentration  of  the  solution. 
The  electrodes  employed  were  silver  plates  with  silver  or  platinum 
leads.  From  four  to  eight  separate  anodes  could  be  connected 
simultaneously  with  a  common  cathode  in  the  porous  cup.  This 
voltameter  gave  excellent  results  with  current  densities  precipitating 
not  more  than  1*5 — 2*0  mg.  of  bromine  per  hour.  E.  G. 

Apparatus  for  the  Determination  of  Transport  Numbers. 
Alexander  Findlay  [Chem.  News,  1909,  100,  185). — The  apparatus 
consists  of  three  tubes,  all  of  which  are  furnished  with  small  glass 
taps,  through  which  the  solution  can  be  run  out.  The  two  outer 
tubes  contain  the  electrodes,  and  are  connected  to  a  U-tube  by  means 
of  rubber  tubing  furnished  with  spring  clips.  During  an  experiment, 
the  clips  are  kept  open,  but  at  the  end  thereof  they  are  closed,  and  the 
anode  liquid  run  oft"  for  analysis  through  the  tap  at  the  bottom  of  the 
appropriate  tube  into  a  weighed  flask.  This  tube  and  the  electrode 
are  washed  with  a  small  quantity  of  the  original  solution,  the  washings 
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being  also  run  into  the  same  weighed  flask.  The  solution  in  th« 
connecting  U-tubc  cnn  then  be  run  off  for  analysis. 

For  tlie  determination  of  transport  nuuibers  in  oases  where  a  gas  is 
evolved  at  the  cathode,  the  cathode  outer  tube  is  replaced  by  a  special 
tube  containing  a  mercury  electrode,  similar  to  that  used  by 
Hopfgartner  (Abstr.,  1892,  ii,  151). 

Tbu  apparatus  is  simple  to  ose,  and  can  be  employed  in  tho  case  of 
all  BolutioMh.  T.  S.  P. 

Blectrolytic  Production  of  Silver  Mirrors.  Rudolf  Lounstein 
[I'lnjsikal.  Z«iUoh.,  iy09,  10,  672— 673).— When  a  current  of 
ili'ctiicity  ia  passed  through  distilled  water  between  silver  electrodes, 
tlie  formation  of  a  silver  mirror  on  the  walls  of  the  glass  yeasel  in  the 
neighlx)urhood  of  the  cathode  can  frequently  be  obserred.  The 
mirror  formation  is  appreciably  facilitated  if  reducing  substances,  such 
as  sugars,  glycerol,  gelatin,  or  sodium  potassium  tartrate,  are  added  to 
the  distilled  water.  In  the  case  of  the  last  substance,  the  amount 
added  must  bo  very  small,  for  it  is  essential  that  the  solution  should 
have  a  small  conductivity.  Addition  of  very  small  quantities  of  alkali 
hydroxide  or  ammonia  to  the  sugar  solutions  is  also  favourable  to  tho 
production  of  a  mirror. 

Tho  phenomenon  is  supposed  to  be  due  to  the  formation  of  silver 
hydroxide  at  the  anode ;  this  is  then  reduced  to  metallic  silver,  which 
is  colloidally  dissolved,  but  separates  out  under  the  influence  of  the 
current.  H.  M.  D. 

Magnetic  Properties  of  Alloys  of  Manganese,  Aluminium 
and  Copper.  Alexaxdeb  D.  Ross  and  Kob£rt  C.  Ghay  {Ztitsch. 
anorg.  Chem.,  1901),  63,  349 — 352.  Compare  Ueusler  and  Richarz, 
i^his  vol.,  ii,  240). — A  Heusler's  alloy,  quenched  from  400°,  gave  a 
very  low  hysteresis  without  reduction  of  the  permeability.  The 
compound  Cu^Al  plays  an  important  part  in  determining  the  magnetic 
properties  of  these  alloys.  C.  H.  D. 

Magnetic  Function  of  Oxygen  in  Organic  Compounds. 
Paul  Pascal  {Compt,  rend.,  1909,  149,508—510.  Compare  this  vol., 
ii,  487,  788). — The  molecular  magnetic  susceptibility  of  a  simple 
organic  compound  is  equal  to  the  sum  of  the  susceptibilities  of  its 
atoms  plus  a  certain  constant  when  an  ethylenic  linking  or  benzene 
nucleus  is  present.  Oxygen  loses  its  distinctive  magnetic  character  in 
combination,  and  may  be  diama^netic  or  paramagnetic  according  to  the 
distribution  of  its  valencies.  The  average  results  obtained  by  the 
study  of  a  large  number  of  alcohols,  acids,  salts,  aldehydes,  ketones, 
etc.,  are  as  follows :  oxygen  combined  with  two  other  atoms  is  dia- 
magnetic  with  susceptibility  -50.10"'^;  combined  (bivalent)  to  one 
carbon  atom  which  is  not  in  combination  with  any  other  oxygen  it  is 
paramagnetic  (  +  20.10"'^);  if  a  second  oxygen  atom  is  connected 
univalently  to  the  carbon  atom,  the  doubly  linked  oxygen  is  dia- 
magnetic  (-35.10"^). 

In  addition  to  the  atomic  effects,  the  structure  of  an  oxygenated 
molecule    may    influence   its   magnetic    properties.      Every    tertiary 
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carbon  atom  has  an  extra  susceptibility  of  -  10.10"'^,  whilst  for  a 
quaternary  atom  —15. 10""  must  be  added.  Nitrogen  has  a  sus- 
ceptibility of  -58.10"''^,  except  when  combined  with  tertiary  carbon, 
when  it  must  be  taken  as  —50.10''''.  By  means  of  the  rules  given, 
the  susceptibility  of  a  substance  of  known  constitution  can  be  calculated 
with  an  error  of  less  than  1%,  and,  conversely,  the  constitution  of  a 
new  substance  might  be  decided  by  its  magnetic  susceptibility  with  a 
precision  approaching  that  of  the  refractive  index  method.  In  the 
case  of  several  isodynamic  compounds,  the  susceptibility  falls  between 
that  calculated  for  the  enol  and  ketonic  forms.  E^hyl  acetoacetate  is 
almost  entix-ely  enolic  when  fresh,  but  soon  changes  in  contact  with  a 
trace  of  pyridine  into  the  ketonic  form.  R.  J.  C. 

Thermal  Properties  of  Silver  Nitrate.  Joseph  Guinchant 
{Compt.  rend.,  1209,  149,569—571.  Compare  this  vol.,  ii,  790).— 
From  the  latent  heat  of  fusion  (17'6  cal.)  and  the  melting  point 
(209°)  of  silver  nitrate,  its  cryoscopie  constant,  calculated  in  the 
manner  previously  given,  should  be  264.  The  values  obtained  by 
exterpolation  of  the  cryoscopie  constant  with  infinitely  dilute  solutions 
of  the  following  substances  are  :  lithium  nitrate  262,  potassium  nitrate 
260,  thallium  nitrate  260,  lead  nitrate  283,  silver  chloride  273,  silver 
iodide  305,  silver  fluoride  249,  silver  iodate  290,  silver  sulphate  289. 
The  experimental  molecular  lowering,  which  varies  little  with  the 
concentration  of  the  solute,  is,  therefore,  normal.  Silver  nitrate  is  a 
practicable  solvent  for  cryoscopie  work  provided  that  moisture  is 
carefully  excluded. 

The  eutectic  point  of  thallium  nitrate-silver  nitrate  mixtures  (72°) 
occurs  at  approximately  equimolecular  proportions,  but  microscopic 
examination  shows  that  the  crystals  of  the  two  nitrates  exist  side 
by  side. 

On  cooling  silver  nitrate  from  its  melting  pointy  a  sudden  expansion 
at  about  160°  invariably  breaks  the  test-tube.  The  transformation 
of  monoclinic  into  orthorhombic  silver  nitrate  at  159°  is  accompanied 
by  dilatation.  This  has  been  measured  direclly  on  rods  of  silver  nitrate, 
and  is  about  0*22%,  a  value  considerably  below  that  calculated  froai 
Ketger's  results  (Abstr.,  1889,  931),  namely,  1'15%.  The  contraction 
of  a  crystal  of  silver  nitrate  at  159°  varies,  moreover,  with  the  orienta- 
tion, being  greatest  (0"6%)  in  a  direc'ion  perpendicular  to  the  plane  of 
the  optic  axes.  R.  J.  C. 

Relations  between  the  Cryoscopie  Constants  and  Position 
Isomerism  in  Disubstituted  Derivatives  of  Benzene :  In- 
fluence of  the  Substituent  Groups.  Temistocle  Jona  (Gazzetta, 
1909,  39,  ii,  289 — 311). — The  author  has  determined  the  molecular 
depressions  (K)  of  the  freezing  points  (7^)  of  a  number  of  ortho-,  nieta-, 
and  para-disubstituted  derivatives  of  benzene,  using  as  solutes 
naphthalene,  methyl  salicylate,  phenetole,  toluene,  and  benzil.  The 
results,  together  with  the  latent  heats  of  fusion  (IF)  calculated  from 
van't  Hoff's  formula,  K=  0-02. T^/  W,  in  cals.  per  one  gram  are  given  in 
the  following  table  ;  the  values  of  the  m.  p.  are  also  given,  these  differing 
in  some  cases  from  the  numbers  previously  given  by  different 
observers. 
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7  0 
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20-55 

28-5 

83-0 

21-78 

37-0    85-8 

22-40 

1 1  104  0      71-8    89-8«  118-0    850    47-04  189-0      —        — 

C^uinol  i8  unsuitable  for  UM  as  a  cryosoopio  tolvent,  as  iU  m.  p.  is 
allored  by  fiiHion  and  re-soUdifioatioo,  e?en  in  an  atmosphere  of 
hydrogen. 

It  will  be  seen  that  the  cryoeoopio  constants  of  the  para-derivatives 
ure,  in  all  cases,  greater  than  those  of  the  corresponding  orihO'  and 
meta-derivative8.  Further,  except  with  the  chiorophenols,  the 
coDHUmts  for  the  uieta-derivatives  are  less  than  those  of  the  oorr^ 
spontling  ortho-derivatives,  in  spite  of  the  fact  that  the  squares  of 
the  absolute  m.  p.'s  are  much  greater  for  the  meta-com pounds  than  for 
the  urtho-deriv-atives.  As  the  molecular  weights  of  the  solvents 
increase,  in  either  the  ortho-  or  the<meta-  or  the  para-serier, 
the  cryoiscopic  constant  exhibits  a  tendency  to  increase ;  the  lower- 
ings  of  the  values  of  the  constant  for  the  three  nitrotoluenes, 
even  although  the  molecular  weight  increases,  are  probably  related 
tu  the  presence  of  a  methyl  group  in  the  nucleus.  The  results 
are  not  in  agreement  with  Kaoult's  ''general  law  of  freezing,"  which 
states  that  if  I  mol.  of  any  substance  is  dissolved  in  100  mols.  of  any 
solvent,  it  effects  a  depression  of  the  freezing  point  which  is 
approximately  conbtaut  and  equal  to  about  0-62°.  T.  U.  P. 

Internal  Heat  of  Vaporisation.  Jamks  £.  Mills  {J.  Amtr. 
Clum.  ^vc,  1909,  31,  1099— 1130).— The  author  has  calculated  the 
internal  heat  of  vapori^^ation  of  thirty-eight  substances  by  means  of  the 
equations  of  (1)  Clausius,  (2)  Mills  (Abstr.,  1907,  ii,  226),  and  (3) 
Crouiptou  (Proc,  1901,  17,  Gl).  The  results  afford  conclusive  evidence 
that  these  equations  are  in  substantial  agreement,  and  that  the  di- 
vergences in  the  values  obtained  are  due  to  experimental  error.  The 
interpretation  of  each  equation  is  fully  discussed.  EL  (i. 

Partial  Vapour  Pressures  of  Binary  Mixtures.  Martin  A. 
KosANOKF  and  C.  W.  Easley  (/.  Amer.  C/iem.  Soc.,  1909,  31, 
953 — 987). — A  new  method  of  measuring  the  partial  vapour  pressures 
of  binary  mixtures  has  been  described  by  Rosanoff,  Lamb,  and 
Breithut  (this  vol.,  ii,  379)  which  depends  on  the  fact  that  if  a  mixed 
vapour  of  conbtaut  composition  is  passed  through  a  liquid  mixture  of 
the  same  substances,  the  conipositicn  and  temperature  of  the  liquid 
will  steadily  change  until  complete  equilibrium,  as  regards  both 
temperature  and  pressure,  has  been  established. 

The  present  paper  contains  an  account  of  the  determination  of  the 
composition  of  the  vapours  in  equilibrium  with  several  typical  binary 
mixtures,  namely,  carbon  tetrachloride  and  benzene,  carbon  disulphide 
and  acetone,  chloroform  and  acetone,  ethylene  chloride  and  benzene, 
carbon  disulphide  and  teti-achloride,  and  acetic  acid  and  benzene. 
Most    of    these    mixtures    have    been      investigated   isothermally    by 
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Zawidzki  (Abstr.,  1901,  ii,  6).  The  new  measurements,  however, 
have  been  carried  out,  not  at  constant  temperature,  as  were  Zawidzki's, 
but  under  the  constant  pressure  of  760  mm.  The  apparatus  employed 
is  described  with  the  aid  of  a  diagram.  Tlie  results  are  tabulated  and 
plotted  as  curves,  and  are  shown  to  agree  fairly  closely  with  those  of 
Zawidzki  (loc.  cit.). 

A  discussion  is  given  of  certain  theoretical  considerations  suggested 
by  the  results  of  this  work.  E.  G. 

Molecular  Attraction.  VIII.  James  E.  Mills  {J.  Physical 
Chem.,  1909,  13,  512—531.  Compare  A.bstr.,  1906,  ii,  216;  1907, 
ii,  226). — The  equation  {L  -  E)j{  ^d-  ^Z')  =  const,,  where  L  denotes 
the  heat  of  vaporisation,  E  the  energy  spent  in  overcoming  external 
pressure,  and  d  and  D  are  the  densities  of  liquid  and  .saturated  vapour 
respectively,  has  now  been  further  tested  by  means  of  very  accurate 
data  communicated  to  the  author  by  Young,  but  not  yet  published. 
The  values  of  the  constant  for  each  thirty-eight  substances  through 
a  wide  range  of  temperature  are  tabulated,  and  it  is  shown  that,  except 
at  0°  and  in  the  neighbourhood  of  the  critical  temperature, there  is  not 
a  single  deviation  from  the  mean  value  of  the  respective  constants 
greater  than  2%  for  twenty-five  of  the  substances  examined.  Certain 
associated  liquids,  such  as  water,  the  alcohols,  and  acetic  acid,  show 
larger  deviations.  Certain  of  the  deviations  for  non-associated  sub- 
stances are  probably  due  to  errors  in  determining  the  physical  constants. 

The  author  points  out  that  these  results  prove  the  correctness  of  the 
above  equation  quite  independently  of  the  validity  of  the  assumptions 
on  the  basis  of  which  it  has  been  derived  theoretically.  It  is  shown 
to  lead  to  the  result  that  in  any  normal  substance  the  heat  given  out 
as  the  molecules  approach  each  other,  multiplied  by  the  distance  apart 
of  the  molecules,  is  a  constant.  G.  S. 

Thermochemistry  of  the  Halogens.  John  C.  Thomlinson 
{Chem.  News,  1909,  100,  185—186.  Compare  Abstr.,  1908,  ii,  1016). 
— Using  the  method  previously  described  and  assigning  definite 
structural  formulae  to  the  various  compounds,  the  author  calculates 
the  heats  of  formation  of  chlorine  monoxide,  chloric  acid  in  water, 
iodine  pentoxide,  and  bromine  pentoxide  to  be  respectively  -  13*311, 
47-880,  57*960,  and  37*962  calories.  The  actual  heats  of  formation  in 
the  first  three  cases  are :  - 17*930,  48*000,  and  60*244  calories 
respectively.  T.  S.  P. 

Heat  of  the  Reaction  of  Formation  of  Quinone  Dichloro- 
imides.  W.  Sventoslav3KY  {J.  Buss.  Phys.  Chem.  Soc,  1909,  41, 
839 — 849). — From  the  values  of  the  molecular  heats  of  combustion, 
benzene,  779*2  Cal.  ;  benzoquinone,  656*3  Cal  ;  naphthalene,  1233*6 
Cal.,  and  a-naphthaquinone,  1103*7  Cal.,  it  would  appear  that  the 
heat  of  formation  of  the  linking  2  (C=:0)  and  of  the  re-grouping  of 
the  naphthalene  nucleus  into  the  quinonoid  configuration  is  greater  by 
7-00  (129*9— 122*9)  Cal.  than  the  heat  involved  in  the  formation  of 
the  same  linking  2  (C^^O)  and  the  rearrangement  of  the  benzene 
nucleus  into  the  paraquinone.     The  figures  given  above  are,  however, 
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not  Hufficiently  exact  to  render  thifl  difference  of  7  Ca).  acoante  to 
Ie8fl  than  30—40  Cal. 

In  view  of  this  large  possible  error,  the  author  has  determined 
(liroctly  tho  hoatft  of  formation  of  benioquinonedichloroimide  and 
a  ii:iphtha(|uinone<lichloroimide  from  the  hydrochlorides  of  the  oorr»> 
.spending  diamino  compounds.  He  finds  that  the  presence  of  free 
hydrochloric  ticid  is  not  necenary  for  the  occurrence  of  this  reaction, 
which  in  effected  either  by  chlorine  water  or  by  calcium  hypochlorite. 
The  results  of  his  measurements  are  expressed  as  follows  : 

CflH^(NHj)j,2HCl  (di8s.)  +  3Ca(OCl)2  (diss.)  -  C.H^NjCl,  (solid)  + 
3CaCl,  (diss.)  +  9000  Cal.;  C,oH,(NH,)^2HCl  (diss.)  +  3Ca(0Cl), 
(diss.)  »  CioHjNjClj  (diss.)  +  SCaCl,  (diss.)  +  96-86  Cal.; 
CrtH<(NH2)j,2HCl  (diss.)  +  3C1,  (diss.)  -  C,H^N,C1,  (diss.)  +  6HCI 
(diss.)  +  6808  Cal.  ;  C,oHj(NH,),,2HCI  (diss.)  +  SCI,  (diss.)  - 
C,rtH„N,Cl  (diss.)  +  6HC1  (diss.)  +  74-82  Cal.;  C<,H<(NH,)j,2HCl 
(solid)  +3Ca(OCl)„(diH8.)-C,H^N,Cl,  (solid)  +  3CaCI,  (diss.)  +83-31 
Cal.  ;  C,oH«(NH.,)*,2HCl  (solid)  +  3Ca(0Cl),  (disM.)  -  C,oHjN,Cl, 
(solid)  +  3CaCl2  (diss.) +89-13  Cal.;  C,H^(NH,),,2HC1  (eolid)  +  3Clj 
(diss.)  =  CflH^NjCL  (solid)  +  6HC1  (diss.)  +  6139  Cal.  ; 
C\oH«(Ntro1j,2H01  (solid)  +  3CI,  (diss.)  -  C,oHeN,Cl,  (soHd)  +  6HCI 
(di88.)  +  67"09  Cal. 

The  heat  of  formation  of  solid  a-naphthaquinonedichloroimide  from 
the  solid  diamino-hydroobloride  is  hence  found  to  be  5*82  Cal. 
(8913— 83-31)  or  57  Cal.  (6709— 61-39)  greater  than  the  heat  of 
formation  of  solid  benzoquinone  dichloroimide.     The  heat  of  formation 


of  the  grouping  CINI^       ^INCl  in  the  naphthalene  nucleus  is  hence 

5-76  Cal.  greater  than  its  heat  of  formation  in  the  benzene  nucleus  ; 
the  experimental  error  in  this  value  is  not  more  than  0*7 — 0*9  Cal. 

T.  H.  P. 

Thermochemical  Investigations  on  Nitro-compounds.  W. 
SvENTOSLAVSKY  (/.  Jiiis8.  Phys.  Chem.  Soc.,  1909,  41,  920— 925).— The 
author  has  measured  the  molecular  heats  of  combustion  of  the  follow- 
ing compounds. 

Nitromethane,  169-95  Cal.  {v  const.),  169*5  Cal.  (p  const.),  178-7 
Cal.  (gas,  p  const.).  a-Nitropropane,  4778  Cal.  (v  const.),  478*0  Cal. 
{p  const.),  489*4  Cal.  (gas,  p  const.)  (compare  Thomson,  Th&rmochem. 
Cfntersuch.,  1886,  4,  215;  Berthelot  and  Matignon,  Abstr.,  1894,  i, 
158). 

Denoting  the  heats  of  formation  of  the  various  atomic  Unkings  as 
follows  :  C-H,  x;C-C,  y;  C-N,  )3;N-0,  /i;0-0,  a);H-0,  m; 
C  -  O,  z;  and  N  -  N,  n,  the  author  calculates  the  values  of  [/8  —  2  + 
(a>  -  n)/2  -H  4/x.  -  n  -  2a)]  for  various  nitro-derivatives  to  be  :  nitro- 
methane, —  200  Cal.;  nitroethane,  -15*3  Cal.;  a-nitropropane- 
-  142  Cal.;  nitrobenzene,  -  140  Cal. ;  o-dinitrobenzene,  -  174  Cal. ; 
rn-dinitrobenzene,  -  14*1  Cal. ;  and  jj-dinitrobenzene,  -  131  Cal.  (com- 
pare this  vol.,  ii,  547). 

The  thermochemical  value  of  the  C  —  N'"  linking  in  amines  seems  to 
be  identical  with  that  of  the  C  —  N*^  linking  in  nitro-compounds. 

T.  H.  P. 
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Calorimetric  Investigation  of  the  Formation  of  Azo-com- 
pounds.  W,  SvENTOSLAVSKY  (.7.  Euss.  Phys.  Chem.  Soc,  1909,  41, 
925 — 932). — The  calorimetric  measurements  here  described,  dealing 
with  the  heats  of  formation  of  j»-aminoazobenzene  and  naphthaleneazo- 
a-naphthylamine,  were  made  with  the  object  of  arriving  at  values  for 
the  heat  of  formation  of  the  linking  (NIN)  in  azo-compounds.  The 
resvilts  are  expressed  shortly  as  follows:  2CjqH7*NH2  (solid)  + 
NaNOg  (solid)  +?iCH3-C02H  (liq.)  -  C^oH^-Na'CioHe-NH^  (solid)  + 
CHg-COgNa  (diss.)  +  2H2O  (diss.)  +  {n-l)GB.^'CO^n  (liq.)  +47-44 
Cal. ;  2Ph-NH2  (liq.)  +  NaNOg  (solid)  +  /iCH3-C02H  (liq.)  = 
Ph-N^-CgH.-NHg  (solid)  +  CH3-C02lSra  (diss.)  +  2H2O  (diss.)  + 
{n  -  iJCHg-COaH  (liq.)  +  43-20  Cal. 

The  heat  of  formation  of  the  linking  (NIN)  in  naphthaleneazo-a- 
naphthylamine  is  hence  4-24  Cal.  greater  than  its  heat  of  formation 
in  /j-aminoazobenzene.  This  result  is  similar  to  those  found  for  the 
heats  of  formation  of  other  atomic  linkings  in  the  naphthalene  and 
benzene  nuclei  (compare  this  vol.,  ii,  862). 

Further  considerations  lead  to  the  conclusion  that  the  heat  of  forma- 
tion of  the  linking  (NIN)  is  greater  by  45*5  Cal.  than  the  heat  of 
formation  of  two  linkings  of  nitrogen  in  the  molecule  of  that  element. 

T.  H.  P. 

Thermochemistry  of  Nitroso-compounds.  W.  Sventoslavsky 
(/.  Buss.  Phys.  Chem.  Soc.  1909,  41,  933—950.  Compare  this  vol., 
ii,  547,  and  preceding  abstracts). — From  the  results  of  measurements 
of  the  heats  of  formation  of  phenylethylnitrosoamine  and  diphenyl- 
nitrosoamine,  namely, NHPhEt  (diss.)  +  NaNO, (solid)  +  C2H40<,(liq.)  = 
NPhEt-NO  (diss.)  +  C2H302Na  (diss.) +  H2O  "(diss.)  +  11-66  Cal.  and 
NHPhg  (diss.)  +  NaN02  (solid)  +  CgH^Og  (liq.)  =  NPh2-N0  (diss.)  + 
C2H302Na  (diss.)  +  H20  (diss.)  +  13-45  Cal.  (compare  this  vol.,  ii,  794), 
it  was  concluded  that  the  formation  of  the  linking  (N-N)  in  phenyl- 
ethylnitrosoamine is  less  by  1-79  Cal.  than  the  heat  of  formation  of  the 
same  linking  in  diphenylnitrosoamine.  This  conclusion  was  based  on 
the  assumption  that  the  difference  between  the  heats  of  solution  of 
phenylethylamine  and  its  nitroso-derivative  in  acetic  acid  differed  little 
from  the  difference  between  the  heats  of  solution  of  diphenylamine 
and  diphenylnitrosoamine  in  acetic  acid,  which  assumption  is  now 
shown  by  the  results  described  in  the  present  paper  to  be  erroneous. 

The  molecular  heat  of  combustion  of  dimethylnitrosoamine  has  the 
value  394-3  Cal.  (v  or  p  const.)  or  407  86  Cal.  (gas).  Denoting  the 
heat  of  formation  of  the  linking  (N-N)  by  n,  and  that  of  (ISiN)  by 
3n,  the  value  of  (n-n^)  is  calculated  to  be  190  Cals. 

The  heat  of  formation  of  phenylethylnitrosoamine  is  found  to  be  : 
NHPhEt  (liq.)  +  NaNOa  (solid)  +  C2H,02  (liq.)  =  NPhEfNO  (liq.)  + 
C2H302Na  (diss.)  -f-  HgO  (diss.)  -f-  18-61  Cal.,  which  gives  the  value 
14-0  Cal.  for  (n-n^).  In  presence  of  excess  of  nitrous  acid,  this  heat 
of  formation  is  expressed  by  the  equation:  NHPhEt  (hq.)  4- 
HNO2  (diss.)  =  NPhEt-NO  (liq.) -H  H2O  (diss.)  +  18-97  Cal.  The 
agreement  between  these  two  results  shows  that  the  formation  of  the 
nitroso-compound  is  quantitative  as  well  when  excess  of  nitrite  as 
yfhen  excess  of  amine  is  present,  and  that  the  sum  of  the  heats  of  the 
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accessory  processes,  namely,  the  solution  of  water  in  acetic  acid  and 
the  solution  of  sodium  nitrite  in  acetic  acid  with  formation  of  sodium 
acetate  and  nitrous  acid,  is  zero. 

The  heats  of  formation  of  diphenylnitrosoamine  and  /3/3-dinaphthyl- 
nitrosoamine  are  as  follows:  NHPb,  (diss.)  +  NaNO,  (f-olid)  + 
(',H^0,  (liq.)  -  NPbj-NO  (dias.)  +  CjH30,Na  (diss.)  +  HjO  (diss.)  + 
13  45  Cal.,  or  with  NHPb,  (solid)  and  NPh,'NO  (solid),  +  1492  Cal. ; 
and  CoHisN  (disH.)  +  NaNU„(8olid)  +  CjH^Oj(liq.)  -  C.^HjO,Na(dis«.)  + 
\l..()  (.liss.)  +  CjoH,^ON,  (diss.) +14-62  Cal.  So  that,  in  this  case, 
iiphueiiicnt  cf  the  phenyls  by  naphthyls  results  in  an  increase  of 
the  heat  of  formaiion  by  117  Cal.  (14G2— 13-45).  The  heat  of 
rea<;tiuu  of  1  mol.  NaNO,  on  excess  of  diphenyl-m-pbenylenediamine  is 
16*74  Cal.,  whilst  the  formation  of  dipbenyl-m-phenyleuedinitrobo- 
aiuiue  is  represented  by:  C-H^(NHPh)j  (di^8.)  +  NaNO,  (diss.)  + 
2C,H,02  (liq.)  -  C«H/NO-NPh)j  (dis8.)+2H,0  (di88.)  +  20,H,0^a 
(di8.s.)  +  2x  19-50  Cal. 

These  results,  which  are  discussed  in  relation  with  those  previously 
obtained,  indicite  the  identity  of  the  heats  of  formation  of  the  linkiogs 
(N'N'")  and  (N'N^),  which  shows  that  these  heats  of  formation  are 
subject  to  the  influences  of  the  atoms  and  radicles  which  surround 
theu),  and  are  independent  of  the  chemical  characters  of  the  whole 
compounds.  T.  H.  P. 

Heat  of  Combination  of  Acidic  Oxides  with  Sodium  Oxide. 
IV.  Heat  of  Formation  of  Trisodium  Orthophosphate,  Tri- 
sodium  Orthoarsenate,  the  Oxides  of  Antimony  and  Bismuth 
Trioxide.  William  G.  Mixteb  {Amer.  J.  Sci.,  1909,  [iv],  28, 
103 — 111,  Compare  this  vol.,  ii,  644). — The  heats  of  formation  have 
been  calculated  from  the  thermal  data  obtained  in  the  oxidation  of  the 
elements  or  lower  oxides  by  means  of  sodium  peroxide.  The  trust- 
worthiness of  the  method  is  shown  in  the  agreement  of  some  of  the 
constants  with  the  values  obtained  oy  other  methods  :  SNa^O  +  PjO,  = 
2Na8PO^  + 233-392  Cal.;  3Na20  + As,O5  =  2Na3AsO^  +  202-8  Cal.; 
3Na20 +  2Sb  + 50  =  2NasSbO,  + 393-3  Cal.;  2Sb  +  30  =  Sb,0,+ 1630 
Cal. ;  2Sb  +  40  =  SbjO^  +  209-8  Cal. ;  2Sb  +  50 - Sb.O,  +  229-6  Cal. 

H.  M.  D. 

Thermochemistry  of  Phosphorus  Compounds.  Paul  Lem cult 
(Compt.  rend.,  1909,  149,  554—556.  Compare  this  vol.,  ii,  936).— 
The  heats  of  combustion  of  triphenylphosphine,  triethylphosphine, 
o-pbosphoranilide,  and  o-phosphor-o-toluidide  have  been  determined 
by  the  bomb  calorimeter.  Combustion  is  not  complete  in  absence 
of  potassium  nitrate  {loc.  cit.),  but  the  decomposition  of  the  latter 
introduces  an  uncertainty  in  the  thermal  values,  and  it  has  not  been 
employed.  The  error  from  unburnt  phosphorus  is  of  the  order  05%. 
Also,  in  the  case  of  triethylphosphine,  a  small  proportion  distilled  into 
the  water  at  the  bottom  of  the  bomb  and  escaped  combustion.  The 
following  values  were  obtained  for  the  combustion  of  1  gram  of 
substance  at  constant  pressure  :  triphenylphosphine,  2480-7  cal. ;  tri- 
ethylphosphine, 1249-7  caL  ;  phosphoranilide,  2458-3  cal. ;  phosphor-o- 
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toluidide,  2927*7  cal.  The  corresponding  heats  of  formation  are 
382-2,  142-1,  168-6,  and  189-1  cal.  respectively.  The  heats  of  forma- 
tion of  the  three  phosphoric  acids  being  very  similar  and  the  ortho- 
acid  constituting  85%  of  the  product,  it  is  assumed  in  calculating  the 
heats  of  formation  given  above  that  this  acid  alone  is  produced.  The 
author  calculates  that  the  contribution  of  the  phosphorus  atom  to 
the  heat  of  combustion  of  phosphine  is  228-7  Cal.,  of  triphenyl- 
phosphine  232-2  Cal.,  and  of  triethylphosphine  229-7  Cal.,  whereas  the 
heat  of  combustion  of  white  phosphorus  is  308-5  Cal.  Hence  the  heat 
of  transformation  of  combined  phosphorus  into  white  phosphorus  is 
-  78  Cal.  per  atom,  or  -  312  Cal.  per  molecule  of  P^. 

The  substitution  of  phenyl  for  hydrogen  in  phosphine  increases  the 
heat  of  combustion  by  723-2  Cal.  per  phenyl  group,  a  value  in  close 
agreement  with  the  normal  increment  of  722  Cal.  in  compounds  not 
containing  phosphorus.  R.  J.  C. 

Heat  Effect  and  Free  Energy  of  Chemical  Action  in 
Different  Solvents.  Leo  Pissarjewsky  and  A.  Scheljapin  (./.  Huss. 
Phys.  CAem.^oc.,1909,  41,795— 813).— In  order  to  study  the  heat  effect 
of  the  reaction  2A-gCN4-KBr  :^  KAg(CN)2-h  AgBr  (which  proceeds 
slowly)  in  different  solvents,  the  authors  have  measured  the  separate 
heat  effects  of  the  two  reactions  :  AgCN  +  KCN  =  K Ag(CN)2  and 
AgBr  +  2KCN  =  KAg(CN)2  +  KBr.  The  solvents  employed  were  water 
and  aqueous  solutions,  of  various  concentrations,  of  glycerol  and 
methyl  alcohol.  Similarly,  the  heat  effect  of  the  reaction  2AgCN  -1- 
KCNS  :^  K Ag(CN)2 -f  AgCNS  in  water  and  in  aqueous  glycerol  was 
arrived  at  from  the  measurements  for  the  reactions  AgNOg  +  KCN  = 
AgCN-i-KNOs,  AgN03-f-2K.CN  =  KAg(CN)2  +  KN03,  and  AgNOg -1- 
KCNS  =  AgCNS  -f  KNO3. 

In  the  case  of  the  former  reaction,  if  the  reacting  substances  are 
mixed  in  such  concentrations  that,  immediately  after  mixing,  the  con- 
centration of  each  is  unity,  the  reaction  will  proceed  in  the  direction 
of  formation  of  KAg(CN)2  and  AgBr,  and  the  measure  of  the  affinity 
constraining  the  reaction  in  that  direction  will  be  the  maximal  work  or 
diminution  of  free  energy,  which  amounts  to  1*118  Cal.  in  9  "8%  aqueous 
glycerol,  and  1-337  Cal.  in  99-4%  aqueous  glycerol.  The  values  of  the 
heat  effect,  namely,  -0-055  Cal.  in  the  first  solution  and  -2-667  Cal. 
in  the  second,  indicate  that  the  reaction  should  proceed  in  the  oppo- 
site direction ;  such  a  result  was,  however,  found  only  in  these  two 
instances,  and  in  the  majority  of  cases  the  heat  effect  may  serve  as  an 
approximate  measure  of  the  maximal  work,  and  consequently  of  the 
affinity.  Between  the  diminution  of  free  energy  and  the  internal 
friction  in  the  different  solvents  there  exists  no  such  simple  relation 
as  was  observed  by  Pissarjewsky  and  Levites  (Abstr.,  1908,  ii,  570)  for 
the  reaction  Ca(0H)2  +  K2SO4  ==  CaS04  -I-  2K0H.  The  resultsobtained 
also  indicate  that,  when  the  solution  contains  excess  of  potassium 
cyanide,  there  are  present,  in  addition  to  the  ions  Ag(CN)2',  also  ions 
Ag(CN)3",  and  possibly  some  still  more  complex  (compare  Bodlander 
and  Eberlein,  Abstr.,  1904,  ii,  401). 

The  curve  expressing  the  change  of  the  heat  effect  of  the  reaction 
2AgCN-f  KCNS:;ir  KAg(CN)2-fAgCNS  on  addition  of    glycerol  to 
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the  aqueous  solvent  is,  Id  general,  similar  to  the  curves  for  the  reaction 
between  2AgCN  and  KBr  in  aqueous  glycerol  and  aqueous  methyl 
alcohol.  T.  H.  P. 

Easy  Method  for  Determining^  Vapour  Densities.  Philip 
Bla(;kman  (/.  rhysiccU  Clum.,  1909,  13, 532— 537).— Into  a  praduat^ 
capillary  tube  (open  at  both  ends,  with  a  tap  at  one  end),  which  may 
bo  bent  several  times,  is  sucked  a  little  mercury,  then  a  short  thread 
of  the  liquid,  the  vapour  density  of  which  is  to  be  determined,  and, 
finally,  a  little  more  mercury  ;  the  tap  i«  then  closed.  The  length  of 
the  thread  of  liquid  between  the  two  threads  of  mercury  is  measured, 
the  tube  is  onclose<I  in  a  jacket,  heated  at  constant  temperature  above 
the  point  of  va[>ori«ation  of  the  liquid,  and  the  length  of  the  vapour 
column  measured.  Some  modifications  of  the  method  are  also 
described.     A  formula  for  calculation  and  a  table  of  results  are  given. 

G.  S. 

Viscosity  of  Certain  Oases  and  Qas  Mixtures  at  Di£Ferent 
Temperatures.  Kari,  Soumitt  {Ann.  Phi/$ik,  1909,  [iv],  30, 
393 — 410). — Measurements  are  recorded  of  the  viscosity  of  helium, 
argon,  hydrogen,  oxygen,  nitrogen,  and  air  at  temperatures  ranging 
from  -190°  to  +183°.  Mixtures  of  helium  and  argon,  hydrogen  and 
oxygen,  hydrogen  and  nitrogen,  and  oxygen  and  nitrogen  have  also 
been  investigated  at  different  temperatures.  The  addition  of  helium 
to  argon  increases  the  viscosity,  although  the  coefficient  of  viscosity  of 
lielium  is  leas  than  that  of  argon.  A  maximum  viscosity  is  reached 
when  the  mixed  gas  contains  40%  of  helium.  Small  quantities  of 
oxygen  and  nitrogen  increase  the  viscosity  of  hydrogen  to  a  marked 
extent ;  on  the  other  hand,  the  viscosities  of  oxygen  and  nitrogen  are 
only  slightly  altered  by  Ihe  addition  of  small  quantities  of  hydrogen. 
The  viscosities  of  the  various  gas  mixtures  can  in  general  be 
repreeented  by  means  of  Sutherland's  formula.  H.  M.  D. 

Viscosity  of  Liquids  as  a  Temperature  Function.  Marcel 
BuiLLOUiN  {Ann.  Chim.  rht/s.,  1909,  [viii],  18,  197 — 213.  Compare 
Thorpe  and  Rodger,  Phil.  ^Trans.,  1894,  A,  186,  397—710;  1897, 
A,  189,  71).— The  hyperbolic  formula  of  Graetz,  ij  =  il(< -<(,)/(<- <j), 
represents  with  satisfactory  approximation  the  viscosities  measured  by 
Thorpe  and  Rodger  in  the  case  of  those  liquids  the  other  properties  of 
which  (sui'face  tension,  density,  etc.)  are  normal.  If,  however,  the 
results  are  corrected  by  reference  to  a  smooth  curve  plotted  about  the 
experimental  points,  the  corrected  values  do  not  give  such  good  agree- 
ment with  the  formula  as  the  experimental  ones.  The  author  discusses 
at  length  the  sources  of  error  in  drawing  a  smooth  curve  by  the 
ordinary  flexible  laths,  etc.,  and  concludes  that  the  "smoothed" 
results  employed  by  Thorpe  and  Rodger  cannot  be  so  trustworthy  as 
their  experimental  results.  Moreover,  the  formula  adopted  by 
Thorpe  and  Rodger,  namely  Slotte's,  has  no  simple  theoretical  meaning 
In  Graetz's  formula,  f^  is  a  temperature  somewhat  above  the  critical 
temperature,  where  the  viscosity  (17)  would  be  zero,  t^  is  a  temperature 
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somewhat  below  the  solidifying  point,  where  the  viscosity  would  be 
infinitely  great,  A  is  the  viscosity  at  a  mean  temperature  (tQ  +  tj)/2. 

Graetz's  formula  is  in  good  agreement  with  the  measured  viscosities 
of  sixteen  hydrocarbons,  four  halogenated  hydrocarbons,  and  carbon 
disulphide.  In  the  case  of  substances  like  methyl  alcohol  and  water, 
the  surface  tension  of  which  is  abnormal  at  low  temperatures,  the 
actual  viscosity  increases  more  rapidly  than  the  calculated  viscosity  as 
the  temperature  falls.  Methyl  alcohol  above  20°  and  water  above  35° 
are  almost  normal,  but  below  these  temperatures  there  is  a  growing 
disagreement  with  the  formula.  With  substances  of  higher  molecular 
weight  and  more  complicated  structure,  such  as  dimetbylelhylcarbinol, 
neither  Slotte's  nor  Graetz's  formula  explains  the  course  of  the  viscosity 
curve.  The  author  obtains  the  best  agreement  by  introducing  two 
new  constants,  c  and  c^  (making  five  constants  in  all),  and  writing  the 
formula  thus:  7]  =  AjT{{t-t-^)^  +  c}/{{t  +  tQy  +  c^},  where  T  is  the 
absolute  temperature.  This  formula  requires  a  minimum  viscosity  at 
a  certain  temperature,  the  significance  of  which,  should  it  be  found  to 
exist,  is  discussed  from  the  point  of  view  of  the  spheres  of  repulsive 
action  of  the  liquid  molecules.  E..  J.  C. 

Adsorption  of  Colouring  Matters.  Herbekt  Freundlich  and 
Walter  Neumann  {Zeitsch.  physikal.  Ghem.,  1909,  67,  538—550. 
Compare  Freundlich  and  Losev,  Abstr.,  1907,  ii,  534). — Further 
experiments  on  the  scission  of  dyes,  more  particularly  new  magenta, 
by  adsorbing  substances,  such  as  charcoal,  soot,  and  arsenic  sulphide,  are 
described.  When  new  magenta  is  shaken  with  charcoal  (from  blood) 
or  soot,  a  considerable  proportion  of  the  chlorine  (20 — 30%  under  the 
experimental  conditions  employed)  remains  in  solution  in  the  form  of 
chlorine  ions,  and  the  dye  is  almost  completely  adsorbed  by  the  char- 
coal. The  solution,  however,  is  neutral  to  litmus,  and  it  has  not  been 
found  possible  to  establish  with  certainty  the  nature  of  the  catiou  or 
cations.  Small  proportions  of  H*  ions  and  of  Ca"  ions  are  present, 
but  not  nearly  equivalent  to  the  CI'  ions  in  the  solution.  The  main 
proportion  of  the  cations  probably  originate  from  impurities  on  the 
surface  of  the  charcoal. 

In  another  series  of  experiments,  solutions  of  colloidal  arsenious 
sulphide  were  completely  precipitated  by  new  magenta.  In  this  case 
practically  all  the  chlorine  remained  in  solution  in  the  ^form  of  CI'  ions, 
and  an  equivalent  amount  of  H*  ions  was  also  present.  The  latter 
probably  originate  from  arsenious  acid  or  hydrogen  sulphide,  piesent  as 
impurity  in  the  colloidal  arsenious  sulphide  solution.  Similar  results 
were  obtained  when  morphine  hydrochloride  was  substituted  for  new 
magenta. 

It  is  pointed  out  that,  contrary  to  the  opinion  expressed  in  the 
earlier  paper,  it  is  quite  in  accordance  with  the  law  of  absorption, 
that  an  adsorbing  agent  which  has  taken  up  completely  an  adsorbable 
substance  from  solution  does  not  give  up  any  of  the  adsorbed  sub- 
stance to  pure  water.  G.  S. 

Capillary  Phenomena.  Zdenko  H.  Skraup  (i/bna<«A,  1909,30, 
675 — 680). — When  a  drop  of  dilute  aqueous  solution  of  an  acid  is 
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placed  on  filter-paper,  it  Rpreadn  out  in  the  form  of  a  circle,  the  acid  being 
surrotinded  by  a  wider  ring  of  water.  Holinb-jrg  (this  vol.,  ii,  25)  has 
based  on  this  phenomenon  a  method  for  estimating  the  strength  of  very 
dilute  acid  Rolutions,  depending  on  the  relative  diameters  of  the  ringH. 
The  author  han  repeated  and  confirmed  Uolmberg's  work,  but  finds  it 
more  convenient  to  measure  the  capillary  ascent  on  long  strips  of 
indicator  paper  dipped  into  the  solutions.  It  is  remarkable  that  the 
same  value i  are  obtained  when  the  distances  thus  measured  are 
substituted  in  Holmberg'ii  quadratic  formula  (applied  by  him  to 
spreading  out  in  a  circle). 

The  hci^'ht  to  which  the  solute  extends  for  a  total  rise  of  100  mm. 
has  been  mea.sure<!  for  a  number  of  electrolytes  in  different  dilutions. 
There  is  very  little  difference  in  the  height  to  which  equivalent  solu- 
tions of  strong  acids  ascend.  In  normal  solution,  strong  bises  ascend 
to  the  same  height  as  acids  in  oorresponding  dilution,  but  in  dilute 
solution  biises  ascend  somewhat  higher  than  acids.  In  general,  weak 
bases  and  acids  ascend  somewhat  higher  than  strong  ones  in  equivalent 
dilution. 

In  the  case  of  lead  acetate,  three  zonae  are  to  be  observed  on  the 
paper :  the  wet  zone,  below  that  an  acid  zone,  and  finally  a  ba»>ic  zone. 
This  phenomenon  is  due  to  hydrolysis,  and  i^  very  suitable  as  a  lecture 
ezpi'riuient.  Hydrolysis  can  also  be  shown  in  the  case  of  copper 
sulphate,  by  trailing  the  moistened  paper  with  hydrogen  sulphide,  but 
the  acid  zone  in  this  case  is  only  a  little  above  the  darkened  zone. 

0.8. 

Relations  in  Capillarity.  R.  D.  Kleeman  (Phil.  Mag.,  1 909,  [vi], 
18,  491 — 510). — Several  relationships  connecting  the  potential  energy 
of  the  surface  with  other  physical  constants  of  a  liquid  have  l>een 
deduce  1,  and  the  relationships  have  been  tested  by  applying  to  them 
the  data  for  a  considerable  number  of  organic  compounds. 

U.  M.  D. 

Gaps  in  Miscibility  of  Isomorphous  Substances.  Zinc 
Silicofluoride  and  Stannifluoride.  Willem  Stortenbeker  (Zeitsch. 
phi/sikal.  Chem.,  1909,67,618 — G26). — In  a  previous  paper  (Abstr., 
1903,  ii,  470)  the  author  has  maintained  that  limited  miscibility  in  the 
case  of  isomorphous  substances  is  rare  or  non-existent,  whilst  Gossner 
(Abstr.,  1907,  ii,  532)  has  given  various  instances  of  such  limited 
miscibility,  for  example,  the  hexahydrates  of  zinc  silicofluoride  and  zinc 
stannifluoride.  The  author  has  prepared  the  last  two  salts,  and 
investigated  their  miscibility  in  the  usual  way.  From  solutions  con- 
taining fairly  large  proportions  of  both  components,  small  crystals 
have  been  obtained  under  certain  conditions  which  appear  to  contain 
both  components,  and  it  is  suggested  that  the  two  salts  in  question 
can  be  made  to  form  a  continuous  series  of  mixed  crystals,  although 
under  other  conditions  they  show  a  tendency  to  crystallise  separately, 
as  found  by  Gossner.  G.  S. 

Liquid  Mixed  Crystals  in  Binary  Systems.  Ada  Pbins  {Zeitsch. 
phynkal  Chem.,  1909,  67,  689— 723).— The  paper  deals  with  the 
equilibrium  relations  in  binary  systems  when  one  or  both   components 
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can  be  obtained  as  a  crystalline  liquid.  In  the  theoretical  part,  the 
possible  temperature-composition  curves  are  figured  and  discussed,  the 
occurrence  of  metastable  liquid  crystals  (Lehmann)  and  of  complete 
and  partial  miscibility  in  the  solid  state  being  taken  into  account. 
The  temperature  at  which  liquid  crystals  appear  on  heating  is  termed 
the  transition  point  {t.  p.),  and  that  at  which  the  liquid  crystals  give 
place  to  an  isotropic  liquid  the  melting  point. 

The  systems  p-azophenetole  and  j9-azoxyphenetole,  cholesteryl  igo- 
butyrate,  propionate,  and  benzoate  with  jo-azoxyphenetole,  and  p- 
methoxyeinnamic  acid  and  ^-azoxyanisole  with  /)-azoxyphenetole,  have 
been  investigated.  The  transition  and  melting  points  of  the  mixtures, 
contained  in  small  tubes,  were  determined  in  the  usual  way,  and  in 
many  cases  the  changes  on  gradually  raising  the  temperature  were 
observed  microscopically.  Special  arrangements  for  making  microscopic 
observations  at  known  temperatures  are  described. 

The  m.  p.  of  jo-azophenetole  is  162  "4°;  the  t.  p.  of  jo-azoxyphenetole 
is  138*4°,  the  m.  p.  167*3°.  The  m.  p.  of  jt?-azophenetole  is  lowered  by 
the  addition  of  jo-azoxyphenetole,  solid  mixed  crystals  (^-crystals) 
separating  on  cooling.  Similarly,  the  m.  p.  of  jo-azoxyphenetole  is 
lowered  by  adding  p-azophenetole  ;  in  this  case  liquid  mixed  crystals 
(a-crystals)  separate.  The  a-  and  /S-crystals  are  not  isomorphous,  but 
on  cooling  they  change  to  a  continuous  series  of  /J-cr-ystals,  and  on 
still  further  cooling  probably  into  another  form  of  mixed  crystals. 
The  eutectic  mixture  contains  about  20  mols.  %  jo-azophenetole.  The 
recent  work  of  Bogojawlensky  and  Winogradoff  (Abstr.,  1908,  ii,  809) 
on  this  system  is  adversely  criticised. 

The  freezing-point  curve  of  the  system  cholesteryl  isobutyrate-/)- 
azoxyphenetole  is  somewhat  similar  to  that  just  described.  On  one 
side  of  the  eutectic  point  solid  tsobutyrate,  on  the  other  liquid  mixed 
crystals,  separate  from  the  fused  mass.  Pure  cholesteryl  tsobutyrate 
does  not  form  liquid  crystals,  but  on  addition  of  ^-azoxyphenetole  a 
region  of  metastable  liquid  crystals  appears  ;  they  become  stable  when 
more  than  30%  of  jo-azoxyphenetole  is  present. 

Cholesteryl  propionate  and  /?-azoxyphenetole  give  rise  to  a  con- 
tinuous series  of  liquid  mixed  crystals.  Lehmann  (Abstr.,  1906,  ii, 
836,  837)  has  stated  that  cholesteryl  propionate  exists  in  two  liquid 
crystalline  modifications,  but  the  author's  results  render  this  doubtful. 
The  t.  p.  of  chole.-,teryl  propionate  is  96*2°  the  m.  p.  112*7°.  The 
freezing-point  curve  of  the  system  j»-methoxycinnamic  acid  (t.  p. 
170*6°,  m.  p.  185*5°)  and  jo-azoxyphenetole,  both  of  which  form  a 
stable,  liquid-crystalline  modification,  is  contiauous,  and  shows  a  very 
distinct  minimum.  The  curve  along  which  the  solid  and  liquid- 
crystalline  phases  are  in  equilibrium  consists  of  two  branches  meeting 
in  a  eutectic  point,  as  is  the  case  in  most  of  the  other  binary  systems 
dealt  with  in  the  paper. 

The  freezing-point  curve  of  the  system  ^-azoxyanisole  (t.  p.  118*5, 
m.  p.  135*5°)  and  jt>-azoxyphenetole  falls  regularly  from  the  melting 
point  of  the  latter  to  that  of  the  former  component.  The  melting 
point  of  the  different  mixtures  is  not  sharp,  but  takes  place  over  a 
range  of  about  0*6°.  This  phenomenon  occurs  also  in  most  of  the 
other  systems,  and  is  regarded  as  evidence  that  the  liquid-crystalline 
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modification    of    a   substance  is  to   be   regarded   as   a   homogeneous 
phaKe. 

Cholesteryl  benzoate  and  />-azoxyphenetole  also  form  a  continuous 
series  of  liquid  mixed  crystals  with  a  minimum  in  the  melting-point 
curve.  No  evidence  was  obtained  of  the  occurrence  of  two  non- 
miscible  liquid  phases  in  this  case,  as  suggested  by  Lehmann.   G.  S. 

Nature  of  Precipitated  Colloids.  II.  Harry  W.  Foots, 
S.  K.  SciiOLES,  and  Ralph  \V.  Langley  {J.  Amer.  Ch«m.  Soc.,  1909, 
31,  1020— 1027).— In  a  previous  paper  (Abstr.,  1908,  ii,  821), 
experiments  have  been  described  which  indicate  that  precipitated  ferric 
aud  uluminium  hydroxides  may  be  regarded  as  solid  solutions  of  water 
in  the  oxides  or  lower  hydroxides.  In  drying  the  precipitates,  a  point 
was  reached  at  which  the  product  began  to  gain  weight  when  placed 
over  water,  the  composition  at  this  point  being  that  of  the  saturated 
solution. 

This  method  of  investigation  has  now  been  used  to  determine  the 
composition  of  the  saturated  solutions  of  water  in  the  mixed  oxides  of 
(1)  iron  and  aluminium,  (2)  aluminium  and  silicon,  (3)  iron  and 
silicuu,  and  (4)  aluminium  and  phosphorus,  in  order  to  ascertain  the 
nature  of  the  precipitates  obtained  when  a  solution  of  a  soluble  silicate 
or  phosphate  and  an  aluuiinium  or  ferric  salt  is  treated  with 
ammonium  hydroxide.  Precipitates  of  almost  any  desired  com- 
position can  be  obtained  by  varying  the  proportions  of  the  salts 
employed.  Muny  of  these  solutions  have  been  described  in  the  past  as 
silicates  or  phosphates  of  aluminium  or  iron,  but  it  is  pointed  out  that 
there  is  no  valid  reason  for  regarding  them  as  such. 

The  percentages  of  water  in  the  mixed  -oxides  when  gain  in  weight 
first  occurs  are  tabulated,  and  curves  have  been  constructed  in  which 
the  compositions  of  the  mixed  oxides  are  plotted  as  abscissa;  and  the 
amounts  of  water  as  ordinates. 

The  curve  for  the  mixed  oxides  of  aluminium  and  iron  clearly 
suggests  that  the  precipitate  is  a  solid  solution  dissolving  water,  the 
mixture  taking  up  more  water  than  does  either  oxide  alone.  The 
curves  for  the  precipitates  containing  the  oxide  of  silicon  or  phosphorus 
are  of  the  same  type,  and  do  not  exhibit  any  break,  thus  affording 
evidence  that  all  the  precipitates  should  be  regarded  as  solid  solutions. 
The  curve  for  aluminium  oxide  and  phosphoric  acid  shows  a  decided 
drop  at  the  point  corresponding  with  AlPO^,  and  it  seems  not 
improbable  that  this  salt  is  actually  formed.  £.  G. 

The  Equilibrium  of  the  Reaction  H2S-h2I  =  2HI-t-S  and  the 
Dissociation  of  Hydrogen  Sulphide.  F.  Pollitzer  {Zeitsch. 
anorg.  Chem.,  1909,  64,  121 — 148). — The  reaction  between  hydrogen 
sulphide  and  solid  iodine  takes  phice  at  the  ordinary  temperature, 
although  the  concentration  of  the  hydrogen  iodide  produced  is  very 
small.  Pure  hydrogen  sulphide,  prepared  from  calcium  sulphide  and 
hydrochloric  acid,  is  mixed  with  electrolytic  hydrogen  and  brought 
into  contact  with  solid  iodine  and  sulphur  contained  in  a  U-tube  at 
constant  temperature,  the  whole  being  kept  thoroughly  dry.  The 
escaping  mixture  passes  through  a  vessel  in  which  the  iodine  is  con- 
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densed  by  cooling  with  solid  carbon  dioxide.  Hydrogen  iodide  is 
absorbed  in  water  and  titrated,  hydrogen  sulphide  absorbed  in  sodium 
hydroxide  and  weighed,  and  hydrogen  measured  by  volume.  The  equili- 
brium constant  is  found  to  be  1'90  x  10-^  at  40°  and  9  96  x  lO-^  at  60°. 
The  heat  of  reaction  is  calculated  to  be  17,200  cal.,  and  the  heat  of 
formation  of  hydrogen  sulphide  to  be  .5000  cal.,  in  agreement  with  the 
values  determined  calorimetrically.  The  heat  of  vaporisation  of 
sulphur  (forming  Sg  molecules)  at  the  ordinary  temperature  is  found 
to  be  28,500  cal. 

Measurements  have  also  been  made  of  the  solubility  of  hydrogen 
sulphide  in  water  and  in  hydriodic  acid  at  different  concentrations  and 
temperatures.  The  solubility  increases  considerably  with  the  concen- 
tration of  the  hydrogen  iodide.  Measurements  have  also  been  made 
of  the  equilibrium  in  solution,  and  in  the  gas  phase  in  contact  with 
the  solution.  C.  H.  D. 

Isomorphism  of  Ternary  Mixtures  in  which  the  Com- 
ponents are  not  Completely  Miscible.  Ernst  Janecke  {Zeitsch. 
physikal.  Chem.,  1909,  67,  641 — 688). — A  theoretical  paper,  which 
deals  with  the  equilibria  in  ternary  systems  when  the  three  inde- 
pendent components  are  isomorphous,  but  are  not  completely  miscible 
in  the  solid  and  liquid  state.  The  ternary  systems  in  which  the 
miscibility  is  incomplete  in  only  one  of  the  binary  systems  are  dis- 
cussed completely.  There  are  eight  chief  types,  and  the  several  cases 
occurring  in  each  are  illustrated  graphically.  The  more  complicated 
cases  in  which  there  is  incomplete  miscibility  in  more  than  one  of  the 
binary  systems  are  only  partly  dealt  with. 

In  the  second  part  of  the  paper,  the  ternary  alloys  of  the  metals  : 
copper,  silver,  gold,  chromium,  manganese,  iron,  cobalt,  nickel, 
palladium,  platinum,  are  considered  on  the  basis  of  the  experimental 
data  for  the  respective  binary  systems,  due  mainly  to  Tammann  and  his 
co-workers,  and  are  referred  as  far  as  possible  to  the  different  ty[es 
figured  in  the  earlier  part  of  the  paper.  G.  S. 

Equilibria  in  Quaternary  Systems.  The  System :  Water- 
Ethyl  Alcohol-Sodium  Chloride-Sodium  Sulphate.  Franz 
A.  H.  ScHREiNEMAKERS  and  (Fraulein)  W.  0.  de  Baat  (Zfiitsch. 
physikal  Chem.,  1909,  67,  551 — 560). — The  equilibria  in  the  above 
system  have  been  determined  by  solubility  n  easurements  in  the  usual 
way.  The  results  are  complicated  by  the  existence  of  sodium  sulphate 
decahydrate,  NagSO^JOHgO,  under  certain  conditions. 

The  four  ternary  systems  have  mostly  been  investigated  by  previous 
observers,  and  the  available  data  ax-e  amplified  in  some  respects.  The 
equilibria  in  the  quaternary  system  have  been  examined  at  15°,  25°, 
and  35°.  The  composition  of  the  saturated  solutions  in  equilibrium 
with  the  different  solid  phases  are  given  in  tabular  form,  and  are  also 
represented  graphically.  The  results  of  the  analyses  of  the  saturated 
solutions  have  been  confirmed  by  the  "  residue  "  method.  The  rela- 
tionships are  comparatively  simple  at  35°,  as  under  these  conditions 
the  decahydrate  of  sodium  sulphate  does  not  exist.  G.  S. 
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Steric  Hindrance  III.  Relation  between  the  Struoture 
of  the  Alipciatic  Alcohols  and  Their  Bate  of  Estoriflcation. 
Akthuk  Michakl  ami  Kabl  Wolgast  {Ber.,  1909,  42,  3157 — 3176. 
Cumpire  this  vol.,  ii,  220). — ^The  authors'  roaoarches  on  the  nature  of 
steric  hiii<haiice  lead  them  to  a  reexamination  of  thia  qoeation.  The 
work  of  Men-<>  liutkin  is  open  to  criticism,  because  the  percentages 
of  alcohol  t'.sterititMl  in  the  first  hour,  which  he  termed  the  "initial 
velocities,"  lire  not  proportional  to  the  rates  of  esterifioation,  since 
in  many  cases  an  appreciable  quantity  of  water  in  formed  in  that 
time.  The  method  helected  for  measuring  the  velocity  of  esterifioa- 
tion was  to  determine  at  definite  intervals  the  decrease  of  the  acid 
titration  of  an  alcoholic  solution  containing  a  known  amount  of 
the  acid.  Trichloroacetic  acid  was  chosen  as  the  arid,  and  was 
titrated  with  amuionta,  rosolic  acid  being  used  as  indicator.  The 
rohults  are  8ummarised  an  followii,  the  values  given  being  for  kx  l(fi, 
in  wliich  k  in  the  conhtant  of  the  reaction  calculated  from  the  equation 
of  the  8ocond  order:  k^l/tx/A^a-x),  A  being  the  number  of  gram- 
molecules  of  acid  to  which  1  litre  of  alcohol  is  added,  a  the  number 
of  c.c.  of  ^/lO-ammonia  required  to  neutralise  2  g.  or  2  c.c.  at  the 
beginning,  a-x  the  amount  required  to  neutralise  the  same  quantity 
at  time  t.  The  values  of  k  are  either  means  of  the  series  obtained 
from  any  one  e.xpertment,  or,  in  cases  where  a  regular  increa>e  or 
decrease  in  the  value  found  for  successive  times  was  observed,  the 
values  extrapolated  graphically  for  <  —  0. 

Ester ijication  toith  TViehloroaceiic  Acid  at  25°. — Primary  alcohols : 
Methyl  alcohol,  3690;  ethyl  alcohol,  650*;  propyl  alcohol,  725; 
butyl  alcohol,  1200;  Mobutyl  alcohol,  740;  heptyl  alcohol,  1160; 
octyl  alcohol,  1860;  cetyl  alcohol,  2500.  Secondary  alcohols: 
Dimethylcarhinol,  98  ;  methylethylearbinol.  90  ;  methylpropylcarbinol, 
76;  methylhexylcarbinol,  109.  Tertiary  alcohols  :  t«r^- Butyl  alcohol, 
118  ;  <«r^  aui>l  alcohol,  248. 

Esterijication  toilh  Trichloroacetic  Acid  at  60°. — Primary  alcohols : 
Methyl  alcohol,  24000  ;  ethyl  alcohol,  4210  ;  cetyl  alcohol.  16300. 

In  order  to  exclude  the  possibility  that  the  results  should  be  to  any 
considerable  degree  dependent  on  the  acid  taken,  a  further  series  of 
measurements  was  made  with  acetic  acid,  the  titration  being  effected 
with  baryta  and  rosolic  acid  as  indicator. 

Ester ijication  with  Acetic  Acid  at  50°. — Primary  alcohols  :  Methyl 
alcohol,  808 ;  ethyl  alcohol,  159  ;  7t-butyl  alcohol,  234 ;  cetyl  alcohol, 
436. 

The  figures  show  that  the  relative  rates  of  esterifioation  are  not 
greatly  different  at  25°  and  at  5'J°.  The  velocity  of  esterifioation  of 
the  normal  primary  alcohols  increases  as  the  carbon  chain  becomes 
longer.  The  first  member,  methyl  alcohol,  has  an  abnormally  high 
rate.  Menschutkin  found  the  velocity  of  esterification  constant  from 
ethyl  alcohol  onwards.  The  increase  is  not  an  additive  one,  but  a 
constitutive  influence  depending  on  the  position  of  the  methyl  group. 
This  conclusion  is  borne  out  by  the  authors'  i-esults  for  sfcondary  and 
tertiary  alcohols  given  above  ;  these  also  differ  considerably  from  the 
values  obtained  by  Menschutkin.  The  decrease  in  velocity  on  passing 
*  Mean  from  Kailau'a  experimeuts  at  25°  (compare  Abstr.,  1908,  ii.  936). 

VOL.  xcvi.  ii.  59 
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from  the  primary  series  to  the  secondaiy  is  much  greater  than  that 
observed  by  Menschutkin,  whilst  the  velocities  of  esterification  of 
tertiary  alcohols,  which  Menschutkin  found  very  much  smaller  than 
thoi-e  of  secondary  alcohols,  actually  exceed  them. 

The  authors  consider  that  the  hypothesis  that  the  rate  of  esterifica- 
tion depends  on  the  sjacial  exttnsion  of  the  atoms  in  the  reacting 
molecules  {Hypothese  der  Raumer/iUlung)  is  not  consonant  with  the 
relations  between  the  structure  of  the  alcohols  and  the  rates  of  esterifi- 
cation, which  indicate,  on  the  other  hand,  that  the  influence  of  the 
atoms  in  the  alcohol  nolecule  is  not  purely  mechanical,  but  is 
dependent  on  their  nature  and  position  relative  to  the  hydroxyl  group. 
Their  former  conclusions  {loc.  cit.)  are  thus  confirmed. 

For  the  discussion  of  numerous  points  connected  with  the  observa- 
tions and  calculatioLS,  the  original  paper  should  be  referred  to. 
Especial  care  was  taken  in  the  purification  of  the  alcohols  used,  and 
the  following  physical  data,  etc.,  were  obtained.  The  boiling  points 
are  ccrrected.  Methyl  alcohol,  b.  p.  64'4°/768'0  mm.  Ethyl  alcohol, 
b.  p.  78-077620  mm.  ti- Propyl  alcohol,  b.  p.  97-l~97-27760  mm. 
Ji-Butyl  alcohol,  b.  p.  116-8— 117-27755  mm.  woButyl  alcohol, 
b.  p.  107-5  —  107-67759  mm.  «^c.-Amyl  alcohol,  b.  p. 
119-3— 119-77768-0  mm.  tert.-^my\  alcohol,  b.  p.  101-7—102-27 
763-8  mm.  Heptyl  alcohol,  b.  p.  175-0—17607700  mm.  w-Octyl 
alcohol,  b.  p.  194-5 — 195-57755  mm.  sec.-Octyl  alcohol,  b.  p. 
179-5°/769  mm. 

sec-Butyl  alcohol,  prepared  by  the  method  of  Sabatier  and 
Senderens  by  reducing  methyl  ethyl  ketone,  was  freed  from  admixed 
ketone  as  follows.  The  alcohol  was  left  with  phenylhydrazine  for 
some  hours,  then  fractionated  with  a  Hempel  column  in  a  vacuum, 
the  distillate  treated  with  three  to  four  drops  hydrochloric  acid, 
and  after  a  time  twice  fractionated.  The  hydrochloric  acid  was 
finally  removed  by  heating  for  some  hours  with  lime.  In  the 
case  of  isopropyl  alcohol  and  methylpropylcarbinol,  the  troublesome 
removal  of  the  phenylhydrazine  may  be  avoided  by  using  semicarbazide 
instead.  R.  V.  S. 

Square  Root  of  the  Atomic  Weights.  Isidor  Traube 
{Physikal.  Zeitsch.,  1909,  10,  667— 670).— Bragg  has  shown  that  the 
stopping  power  of  metals  for  a-rays  is  proportional  to  the  square  roots 
of  the  atomic  weights,  and  that  for  gases  it  is  proportional  to  the  sum 
of  the  square  roots  of  the  weights  of  the  atoms  in  the  molecule.  This 
stopping  power  is  also  approximately  proportional  to  the  molecular 
volumes  of  different  substances  at  their  respective  boiling  points.  The 
relationship  thus  indicated  between  atomic  weights  and  volumes  has 
been  investigated. 

For  a  large  number  of  organic  and  inorganic  substances  it  is  found 
that  the  molecular  volume  at  absolute  zero  is  proportional  to  the  sum 
of  the  square  roots  of  the  atomic  weights  corresponding  with  the 
equation  v^  =  2  6  J'S,A.  From  dispersion  and  absorption  measurements, 
Martens  has  shown  that  for  a  number  of  elements,  the  period  of 
vibration  of  the  atoms  is  proportional  to  the  square  root  of  the  atomic 
weights.     According  to  the  above  relationship,  it  then  follows  that 
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these   periods   of   vibration   are  approximatelj   proportional   to  the 
volumeH  of  the  atoms. 

Tho  pa  {tor  also  contains  a  aeries  of  numbers  which  indicate  pro- 
portionality between  the  sum  of  the  Sf)uare  roots  of  the  atomic  weights 
and  the  sum  of  the  maximum  valencies  of  the  atoms  in  the  molecules 
of  different  substances.  This  relationship,  however,  does  not  hold 
good  uule£8  abnormally  high  valencies  are  assumed  in  certain  cases. 

H.  M.  D. 

Dependence  of  the  Valency  on  the  Temperature  in 
Heterogeneous  Systems.  Wiliielm  Biltz  {Zett$ch.  phytikal.  CU^tn., 
11)01),  67,  Txil — 5U3). — The  dependence  of  valency  on  the  temperature 
is  disciiM^fd  in  the  light  of  the  available  data  for  the  dissociation 
e<iiiilil)ria  of  oxides,  hydrates,  and  ammonia  compounds  at  fixed 
presMires.  In  the  caf«e  of  the  oxides,  for  example,  the  temperatures 
are  given  at  which  a  higher  and  a  lower  oxide  of  the  same  metal  are 
in  equilibrium  with  oxygen  at  atmospheric  pressure.  When  ex- 
perimental data  for  atmospheric  pressure  are  not  available,  the 
temperatures  in  question  are  calculated  from  the  heat  of  the  reaction, 
and  the  dissoi  iation  pressures  at  other  temperatures  by  substitution 
in  Nernst's  equation  connecting  dissociation  pressure  and  temperature. 
So  called  valency  isobars  are  then  drawn,  by  taking  the  absolute 
temperatures  as  abscissae  and  the  valencies  as  ordinates.  For  example, 
the  absolute  temperature  for  the  equilibrium  PdO^PdO  is  453°  and 
for  PdO/Pd  1148°,  and  a  line  drawn  from  the  point  representing 
valency  four  and  453°  to  that  representing  valency  two  and  11 48°  is 
the  valency  isobar.  The  points  at  which  the  valency  horizontals 
meet  the  isobars  are  termed  valency  points  of  section.  When  more 
than  two  oxides  exist,  the  isobars  consist  of  two  or  more  straight 
lines  meeting  at  certain  angles.  Similar  curves  are  constructed  for 
the  hydrates  and  ammonia  compounds  of  certain  salts,  except 
that  for  the  hydrates  a  dissociation  pressure  of  1/10  atmosphere  is 
chosen. 

From  the  results,  the  following  rule  is  deduced.  The  valency 
isobars,  independent  of  the  absolute  value  of  the  valency  and  inde- 
pendent of  its  increase,  ascend  from  the  valency  points  of  section  the 
more  steeply  the  lower  the  temperature.  The  tangents  of  the  angles 
of  inclination  increase  with  falling  temperature  at  first  gradually,  then 
more  rapidly,  and  the  relation  between  the  temperature  and  the 
tangent  of  the  angle  of  inclination  of  the  isobars  can  be  represented 
by  a  continuous  curve  for  each  of  the  three  types  of  compound.  When 
a  substance  shows  more  than  two  valencies,  the  isobar  which  joins  the 
two  lowest  valency  points  of  section  is  less  inclined  than  the  others. 
For  compounds  of  the  same  type,  the  inclination  of  the  valency  isobars 
is  constant  for  a  definite  temperature.  G.  S. 

Dependence  of  Valency  on  Volume  in  Certain  Tervalent 
Elements.  Albert  Ludwig  (J.  Amei:  Chem.  Soc,  1909,  31, 
1130— 1136).— The  author  has  observed  (Abstr.,  1902,  ii,  451)  that 
during  the  fusion  of  carbon  under  a  high  gaseous  pressure  the 
electrical    conductivity    ceases,    and    this    he    has    regarded    as    an 

59—2 
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indication  of  a  change  of  the  carbon  into  the  denser  form  of  diamond. 
A  fuller  study  of  this  change  offers  considerable  difficulty  on  account 
of  the  high  inversion  temperature  (over  3000°)  and  the  extremely 
high  pressure  required.  Experiments  have  therefore  been  made 
in  order  to  investigate  the  volume  changes  of  more  easily  fusible 
substance?,  and  bismuth,  antimony,  and  aluminium  have  been  selected 
for  the  purpose. 

The  fused  metal  was  placed  in  a  heavy  nickel-steel  cylinder,  fitted 
with  a  hardened  steel  piston.  The  metal  was  lightly  covered  with  a 
magnesia  plug,  moistened  with  water,  and  a  pressure  of  from  6000 
to  17,030  atmospheres  was  suddenly  brought  to  bear  upon  it.  A 
rapid  generation  of  gas  immediately  occurred.  When  the  cylinder 
had  cooled  to  the  ordinary  temperature,  the  pressure  was  released 
and  the  gas  allowed  to  escape.  In  the  cases  of  bismuth  and 
antimony,  after  removing  the  metal  by  amalgamation  with  mercury, 
black  powders  were  obtained,  consisting  of  the  oxides-  BiO  and  SbO. 
In  the  case  of  aluminium,  the  metal  appeared  but  little  changed. 
On  breaking  up  the  aluminium,  however,  the  particles  of  metal 
immediately  became  covered  with  a  peculiar,  white,  feathery 
substance,  which  is  isotropic,  lias  n  1"542,  is  easily  soluble  in  acetic 
acid,  and  on  ignition  is  converted  into  the  oxide  AlgOg.  It  is  probable, 
therefore,  that,  like  bismuth  and  antimony,  aluminium  is  bivalent 
under  high  pressures,  and  forms  the  oxide  AlO.  It  is  also  probable 
that,  on  account  of  its  high  m.  p.,  the  metal  do3s  not  revert 
immediately  to  the  less  dense  form,  but  only  returns  slowly  after 
vigorous  shaking  or  pounding,  the  pressure  developed  by  the  change 
causing  the  oxide  to  appear  in  the  form  of  fine  threads.  E.  G. 

Sensitive  Micro-balances  and  a  New  Method  of  Weighing 
Minute  Quantities.  Bertram  D.  Steele  and  Kerr  Grant  {Froc. 
Poy.  Soc,  1909,  ,4,82,  580 — 694). — Two  types  of  constant-load  vacuum 
gravity  micro-balance  are  described.  The  first  is  designed  for  the 
measurement  of  small  alterations  in  weight,  and  is  sensitive  to  one 
two-hundred  and  fifty-thousandth  of  a  milligram  ;  the  second  for 
absolute  measurements  of  masses  not  exceeding  0"1  gram,  with  an 
accuracy  of  one  ten-thousandth  of  a  milligram. 

The  balances  are  enclosed  in  a  brass  case,  consisting  of  base  and 
cover,  which  are  both  provided  with  flanges  carefully  ground  so  as  to 
make  a  vacuum  tight  joint.  A  side-tube,  soldered  into  the  case  and 
provided  with  a  manometer,  enables  the  case  to  be  connected  with  the 
atmosphere  or  with  a  vacuum  pump.  The  beam,  which  is  made  of 
fused  quartz,  carries  a  small  mirror,  which  is  illuminated  by  a  Nernst 
lamp  through  a  plate-glass  window  in  the  cover.  The  zero  position  of 
the  instrument  is  obtained  by  reading  the  position  of  the  image  on  a 
millimetre  scile.  The  bsam  has  the  form  of  a  double  triangle,  which 
in  the  first  type  of  balance  oscillates  about  a  central  knife-edge  ground 
upon  the  end  of  a  quartz  rod.  Attached  to  one  end  of  the  beam  is  a 
small  quartz  bulb  of  kn^wn  internal  volume,  containing  air  sealed  up 
at  known  temperature  and  pressure.  At  the  other  end  is  a  quartz 
counterpoise,  the  shape  of  which  depends  on  the  purpose  for  which  the 
balance  is  intended.     The  final  adjustment  for  balance   and  for  the 
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position  of  the  centre  of  gravity  is  rendered  possible  by  the  fact  that 
quartz  is  appreciably  volatile  in  the  oxygen  coal-gaa  flame.  To  give  an 
idea  of  the  (liuenHioDs  of  the  balance  of  the  first  type  used  by  the 
authors,  it  may  be  mentioned  that  the  total  weight  of  the  beam  with 
attactied  mirror,  bulb,  and  counterpoise  is  only  0*1 77  gram,  the  length 
of  the  arm  51  cm.,  and  the  volume  of  the  bulb  0*00865  c.c. 

The  method  of  weighing,  which  depends  for  its  successfal  applica* 
tion  on  the  possibility  of  attaining  perfect  homogeneity  in  the  beam 
of  the  balance,  consi^ts  in  employing  as  counterpoise  the  whole  or  any 
fraction  of  the  weiji;ht  of  the  air  in  the  sealed  quartz  bulb.  By 
adjusting  the  pressure  in  the  balance  case,  it  is  obvious  that  the  effec- 
tive weight  of  the  enclosed  air  can  be  made  to  vary  between  xero  and 
the  vacuum  weight,  and  that  at  a  given  temperature  a  change  in 
pressure  uf,  say,  1  mm.  of  mercury  will  correspond  with  a  definite 
variation  of  the  effective  weight  and  with  a  definite  shift  in  the  scale 
reading. 

The  balance  of  the  first  type  was  designed  with  the  special  object  of 
niousuring  the  loss  of  weight  of  radium  salts  during  disintegration. 

H.  M.  D. 

Modified  Form  of  Goooh  Crucible.  Thkodorb  W.  Rioharm 
{J.  Aitur.  Chem.  S'oc.^  1909,  31,  1146). — When  material  is  transferred 
from  a  flask  or  large  beaker  into  a  Gooch  crucible,  there  is  a  danger 
that  home  of  the  substance  may  fall  outside  and  thuM  be  lost.  This 
can  be  obviated  by  welding  on  to  the  crucible  a  flange  or  brim, 
sloping  at  an  angle  of  about  45°.  The  diameter  of  the  top  of  the 
crucible  may  thus  be  doubled.  The  flan^^e  also  serves  to  stiffen  the 
crucible  and  thus  enable  it  to  retain  its  form  better.  K.  G. 

Automatic  Filter  Funnel.  Hkrrbbt  S.  Bailkt  {J.  Am&r.  C/ttm. 
Soc.,  11)09,  31,  1144 — 1145). — The  apparatus  described  has  been  found 
very  convenient  as  a  substitute  for  the  ordinary  filter  flask  or  bell-jar 
and  beaker  usually  employed  in  filtering  with  8uctiou. 

The  stem  of  the  funnel  containing  the  Gooch  crucible  passes  through 
a  rubber  stopper,  which  is  fitted  into  the  mouth  of  a  glass  tube. 
This  tube  may  be  of  any  convenient  size,  and  terminates  in  a  narrow 
tube,  which  is  constricted  and  provided  with  a  small  movable  plug 
placed  below  the  constriction  and  kept  fx-om  falling  out  by  two  or 
three  small  projections  on  the  inside  of  the  tube.  The  plug  is  ground 
80  as  to  close  the  constriction  when  pressed  against  its  lower  surface. 
The  large  tube  is  provided  with  a  side-arm  in  order  to  connect  it  with 
the  pump.  When  the  action  of  the  pump  is  discontinued  and  air  is 
admitted  through  the  side-tube,  the  plug  drops  and  the  filtrate  is 
discharged  into  a  suitable  vessel  placed  to  receive  it.  E.  G. 

Constant  Level  Reservoir.  D.  Basil  W.  Alexander  {J.  Amer. 
Chem.  Soc,  1909,  31,  1052 — 1053). — An  apparatus  is  described  which 
has  been  found  useful  for  filtering  solutions  of  bitumen  in  carbon 
tetrachloride.  The  liquid  to  be  filtered  is  pliced  in  a  separating 
funnel,  which  is  closed  at  the  top  by  a  stopper,  and  is  so  supported 
that  the  lower  end  is  about  half  an  inch  above   the  felt  of  a  Gooch 
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crucible.  As  the  liquid  passes  through  the  crucible,  air  ascends  into 
the  separating  funnel,  and  further  quantities  of  the  liquid  flow  out 
until  the  whole  has  been  filtered.  E.  G. 

Lecture  Experiment  to  Show  the  Rate  of  Chemical  Action. 
Waltiier  Nernst  {Ber.,  1909,  42,  3178— 3179).— The  experiment 
depends  on  the  following  facts  :  (1)  The  different  indicators  show  their 
characteristic  colour  changes  at  definite  and  different  concentrations 
of  hydrogen  or  hydroxy  1  ions  ;  (2)  when  a  solution  of  an  ester  is 
treated  Avith  a  little  alkali,  the  alkalinity  quickly  vanishes,  and,  as  a 
result  of  the  hydrolysis  of  the  ester,  a  gradually  increasing  acid 
reaction  makes  its  appearance.  If,  therefore,  50  e.c.  of  boiled  water  are 
treated  with  enough  barium  hydroxide  to  make  the  solution  about 
^-O'OOl,  and  then  with  1  c.c.  of  methyl  formate,  an  almost  instant 
decoloration  will  be  observed  on  addition  of  a  trace  of  phenolphthalein. 
On  addition  of  litmus,  cyaniue,  jo-nitrophenol,  or  methyl-orange,  the 
times  required  for  decoloration  are  respectively  about  1,  15,  30, 
120  minutes.  Tlie  experiment  may  conveniently  be  shown  with  the 
different  indicators  simultaneously,  the  indicators  being  introduced 
into  all  the  flasks  at  the  same  instant  by  being  poured  from  a  row  of 
test-tubes  fastened  on  a  rod.  R.  V.  S. 
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Absorption  of  Hydrogen  by  Colloidal  Platinum  and 
Palladium  Solutions.  Giuseppe  Kernot  and  F.  de  Simone 
NiQUESA  {Rend.  Accad.  ScA.  Fis.  Mat.  Napoli,  1909,  [iii],  15,  168 — 175). 
— Pure  colloidal  platinum  and  palladium  solutions  absorb  much  larger 
quantities  of  hydrogen  than  are  taken  up  by  the  metals  in  any  other 
phys-ical  condition,  even  by  colloidal  suspensions  prepared  by  chemical 
means.  A  rough  proportionality  is  found  between  the  concentration 
of  the  colloidal  metal  and  the  volume  of  hydrogen  absorbed.  The 
absorption  of  hydrogen  is  considerably  diminished  by  the  presence  of 
gum,  dextrin,  or  albumin,  but  is  not  sensibly  influenced  by  sucrose. 

T.  H.  P. 

Ice  [Modification]  III.  Gustav  Tammann  {Zeitsch.  anorg.  Chem., 
1909,  63,  285 — 305). — Phases  stable  only  at  higher  temperatures  may 
be  obtained  in  a  metastable  state  at  lower  temperatures  by  sufliciently 
rapid  cooling.  It  is  now  shown  that  phases  stable  only  under  high 
pressures  may  be  obtained  under  low  pressures  by  compressing 
isothermally,  cooling  to  a  temperature  at  which  the  velocity  of  trans- 
formation becomes  negligible,  and  reducing  the  pressure.  This  method 
has  been  applied  to  water  to  obtain  ice  III,  stable  only  under  high 
pressures,  under  atmospheric  pressure. 

Ice  I  contracts  on  melting,  and   the  equilibrium  temperature   of 
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ice  I  and  water  therefore  falls  with  increase  of  prenare.  Ice  III 
expands  on  melting,  so  that  its  melting  point  rises  with  increase  of 
pressure.  The  difference  in  the  specific  volumes  of  ice  I  and  III  is 
very  large,  and  the  heat  of  transformation  very  small,  passing  through 
zeru  at  -  43*^.  The  internal  heat  of  transformation  at  this  temperature 
iH  9*4  cal.,  being  exactly  balanced  by  the  external  work.  At  -  190° 
ice  III  can  be  obtained  even  when  the  pressure  has  fallen  to  that  of  the 
atmoHphere,  the  tran8formation  not  setting  in  until  -  120°  is  reached. 

The  water  in  the  experiments  is  enclosed  in  a  paper  cylinder, 
surrounded  with  light  petroleum,  in  connexion  with  the  pressure 
apparatus.  The  quantity  of  water  used  in  each  experiment  is  about 
3  2  grams.  The  proHsure  is  raised  to  3000  kil<^ptuns,  and,  after 
cooling  to  the  ordinary  temperature,  the  vessel  is  cooled  with  solid 
carbon  dioxide,  causing  freezing  to  ice  III,  with  a  corresponding  fall 
of  preHsure.  After  cooling  with  liquid  air,  the  pressure  is  lowered  to 
100  kilograihs.  On  warming  to  -120°,  an  increase  of  pressure  is 
observed  corresponding  with  the  transformation  to  ice  I.  It  has  been 
found  possible  to  open  the  vessel  under  atmospheric  pressure  at  —  190° 
and  to  transfer  the  ice  to  liquid  air,  removing  the  paper.  loe  III  is 
clear  and  colourless,  being  built  up  of  coarse  crystallites.  It  has 
a  porcelain-like  appearance  when  undergoing  tntnsformation  into 
ice  I.  It  sinks  at  once  in  liquid  air,  whilst  ice  I  floats.  When 
removed  from  the  liquid  air,  the  transformation  takes  place  rapidly, 
the  mass  falling  into  a  bulky,  white  powder,  which  melts  at  0°. 
Abnormal  behaviour  is  observed  when  the  paper  cylinder  is  omitted, 
the  whole  vessel  being  filled  with  water,  as  in  this  case  the  uniform 
transmission  of  pressure  is  hindered. 

Ice  I,  formed  from  water  under  ordinary  pressure,  must  consist  of 
polymerised  molecules.  NordenskiolJ's  tetragonal  ice  is  only  a 
crystalliue  moditication  of  this.  Ice  III,  formed  at  high  pressures, 
must  consist  of  simple  molecules.  Ice  II  must  have  the  same 
molecular  weight  as  ice  III.  There  are  thus  two  polymerised  and 
two  simple  forms.  Exjuilibrium  can  only  exist  between  two  modifica- 
tions of  different  molecular  weight.  Modifications  having  the  same 
molecular  weight  differ  only  in  their  space-lattice  systems,  not  more 
than  one  of  which  can  be  stable.  C.  H.  D. 

Anodic  Formation  of  Hydrogen  Peroxide.  E.  H.  Riesbkfeld 
and  B.  Rbinhold  {Btr.,  1909,  42,  2977— 2981).— The  formation  of 
hydrogen  peroxide  in  the  electrolysis  of  aqueous  solutions  has  hitherto 
only  been  noticed  at  the  cathode,  its  production  being  due  to  a 
secondary  reaction.  All  attempts  to  prove  its  formation  at  the  anode 
have  failed.  Theoretical  considerations  indicate  that,  if  formed  at  all, 
it  should  be  produced  by  the  electrolysis  of  strongly  alkaline  solutions 
at  low  temperatures. 

The  authors  find  that  there  is  no  anodic  formation  of  hydrogen 
peroxide  when  sodium  hydroxide  is  electrolysed  at  any  temperature 
down  to  -  25°,  the  lowest  temperature  at  which  sodium  hydroxide 
is  liquid.  On  the  other  hand,  when  potassium  hydroxide  is  used, 
there  is  an  appreciable  formation  of  hydrogen  peroxide  at  all 
temperatures  between    0°   and    -  60°,   the   maximum   amount    being 
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formed  at  -  40°.  The  experiments  were  carried  out  in  a  U-tube, 
the  anode  consisting  of  a  platinum  wire,  the  cathode,  of  platinum  foil, 
being  surrounded  by  parchment  paper. 

The  different  action  of  the  two  alkalis  is  probably  due  to  the 
fact  that  hydrogen  peroxide  is  decomposed  catalytically  much  more 
rapidly  by  sodium  hydroxide  than  by  potassium  hydroxide.  This  is 
proved  by  experiments  on  the  catalytic  decomposition  of  hydrogen 
peroxide  by  these  alkalis. 

In  all  the  experiments  the  solution  at  the  anode  became  yellow 
in  colour.  This  is  not  due  to  the  formation  of  potassium  ozonate 
(compare  Baeyer  and  Villiger,  Abstr.,  1902,  ii,  650),  which  then 
decomposes  with  the  formation  of  hydrogen  peroxide,  since  the 
intensity  of  the  yellow  colour  continually  increases  with  fall 
in  temperature,  whereas  there  is  an  optimum  temperature  for  the 
formation  of  the  hydrogen  peroxide.  Moreover,  it  is  shown  that  the 
decomposition  of  potassium  ozonate  does  not  give  rise  to  any 
appreciable  quantities  of  hydrogen  peroxide. 

There  is  no  formation  of  hydrogen  peroxide  at  nickel  electrodes, 
neither  is  a  yellow  colour  produced.  This  is  in  accordance  with  the 
electrochemical  behaviour  of  nickel  as  compared  with  platinum. 

T.  S.  P. 

Action  of  Colloidal  Iridiuin  Solutions  on  Hydrogen 
Peroxide.  Giuseppe  Kernot  and  F.  Arena  {Rend.  Accad.  Sci.  Ms. 
Mat.  Najwli,  1909,  [lii],  16,  125— 132).— When  colloidal  solutions  of 
iridium  in  A'/IOOO  sodium  hydroxide  are  prepared,  according  to 
Bredig's  method,  the  sodium  hydroxide  undergoes  dissociation,  and 
part  of  the  hydrogen  liberated  is  absorbed  by  the  colloidal  iiidium,  and 
causes  a  marked  acceleration  in  the  action  of  the  latter  on  hydrogen 
pproxide.  It  is  therefore  preferable  to  employ  pure  water  in  place  of 
the  dilute  alkali.  The  catalytic  action  of  such  solutions  is  intensified 
by  the  presence  of  an  acid,  and  is  greatly  diminished  or  entirely 
destroyed  by  small  proportions  of  mercuric  chloride  or  potassium 
cyanide.  T.  H.   P. 

Influence  of  Potassium  Persulphate  on  the  Catalytic 
Decomposition  of  Hydrogen  Peroxide  by  means  of  Colloidal 
Iridium  Solutions.  Giuseppe  Kernot  (Rend.  Accad.  iSci.  Fis.  Mat. 
Nafoli,  1909,  [iii],  15,  145 — 150.  Compare  prei  eding  abstr;ict). — 
The  velocity  of  decomposition  of  hydrogen  peroxide  by  colloidal  iridium 
solutions  is  increased  eonsiderably  by  the  presence  of  potassium  per- 
sulphate, the  increase  being  greater  in  neutral  than  in  acid  solution, 
and  possibly  proportional  to  the  amount  of  persulphate.  It  may  be 
that  the  latter  acts  only  catalytically,  the  increase  of  the  constant  of 
the  decomposition  reaction  being  due  to  the  formation  of  a  compound, 
such  as  the  potassium  salt  of  Caro's  acid,  OK'SgO^'OgK,  more  highly 
oxygenated  and  less  stable  than  the  persulphate  or  hydrogen  peroxide  ; 
in  such  case,  tiie  following  three  reactions  would  be  superposed  :  (1) 
catalytic  decomposition  of  hydrogen  peroxide  ;  (2)  reaction  between 
the  oxygen  evolved  from  the  peroxide  and  the  persulphate,  and  (3) 
decomposition  of  the  product  of  reaction  (2).  T.  H.  P. 
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Action  of  Colloidal  Rhodium  Solutions  on  Hydrogen 
Peroxide.  Giuskppe  KEKNorand  F.  Abbna  {Rend.  Aeead.  Set.  Fie. 
Mat.  XajMli,  1909,  [iii],  16,  157— 166).— By  meansof  Bredig's  method, 
the  nuthoi-H  have  prepared  colloidal  solutions  of  rhodium  in  pure  water 
(conductivity  1  5 — 30  x  10-*),  a  current  of  2  amperes  at  1 10  volte  being 
employed,  and  the  capsule  containing  the  water  kept  cooled.  Such 
solutions,  which  have  a  reddish-brown  colour  and  are  extremely 
unstable,  exert  a  marked  catalytic  activity  towards  hydrogen  per- 
oxide. Potaiisium  persulphate  or  percarbonate  accelerate!*  the  catalytic 
action,  apparently  owing  to  the  formation  of  a  highly  oxygenated  pro- 
duct more  readily  de<omp<)8able  than  hydrogen  peroxide.  Potassium 
porchlnrate,  perchloric  acid,  ammonium  persulphate,  and  most  other 
electrolytes  exert  u  retarding  influence  on  the  catalyria.        T.  H.  P. 

Liquid  Chlorine.  Frederick  M.  G.  Johnbok  and  Douolas 
McIntosh  {J.  Amer.  Ch»m.  Soc.,  1909,  31,  1138— 1144).— A  study  has 
been  made  of  the  vapour  pressure,  density,  and  molecular  surface 
energy  of  liquid  chlorine,  and  also  of  its  behaviour  as  a  conducting 
solvent.  The  apparatus  employed  is  described  with  the  aid  of 
diagrams. 

The  vapour  pressure  has  been  determined  at  temperatures  ranging 
from  -  105*7°  to  —32*0°.  The  results  are  almost  identical  with  those 
obtained  by  Kniotsch  (Abstr.,  1891, 14).  The  b.  p.,  under  atmospheric 
presMire,  is  -33-7°.  At  the  f.  p.  the  vapour  pressure  is  92  mm., 
showing  the  temperature  to  be  —101*5*^.  By  means  of  the  Clausius 
formula,  the  heat  of  vaporisation  at  760  mm.  for  1  gram-mol.  is 
found  to  be  211  X  10'°  ergs. 

The  densities  have  been  determined  between  -  93*7°  and  -  294°,  and 
it  i^  shown  that  the  density  at  any  temperature  can  be  calculated  by 
means  of  the  formula  1725  -  0  ()024;5(10() -j-f).  At  the  b.  p.  the 
density  is  1*568,  and  hence  the  muleeular  volume  is  22*6,  which  agrees 
with  the  value  obtained  by  Kopp  from  organic  compounds. 

The  molecular  surface  energy,  determined  by  means  of  a  modification 
of  Ramsay  and  Shields*  apparatus,  is  recorded  for  temperatures 
between  -  61  5°  and  -  28  7°.  Between  these  temperatures 
(/(.l/r)§/(/7'=2  04,  and  hence  liquid  chlorine  has  the  formda  Clj. 
The  curve  exhibiting  the  variation  of  molecular  surface  energy  with 
temperntnre  shows  that  the  value  of  the  molecular  surface  energy  is 
zero  at  129*4°. 

No  inorganic  substance  could  be  found  which  becomes  ionised  in 
liquid  chlorine,  but.  a  mixture  of  ether  and  hydrochloric  acid  enables 
the  liquid  to  conduct  well,  probably  owing  to  the  formation  of  the 
compound  EtgU.HCl.  E.  G. 

Formation  of  Ozone  by  the  Ultra-violet  Rays.  Frederick 
M.  G.  Johnson  and  Douglas  McIntosh  (J.  Amer.  Chem.  Soc,  1909, 
31,  1146 — 1147). — Experiments  have  been  made  which  show  that 
Bi>rdier  and  Nojjier's  statement  {Compt.  rend.,  1908,  147,  334),  that 
the  odour  observed  in  the  neighbourhood  of  the  mercury  arc  enclosed 
in  quartz  is  not  due  to  ozone,  is  incorrect.  In  all  cases  in  which  the 
odour  is  perceptible,  the  presence  of  ozone  can  be  detected  by  means 
of  potassium  iodide  and  starch  paper.  E.  G. 
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Specific  Gravity  and  Percentage  Strength  of  Selenic  Acid. 
M.  E.  DiEMER  and  Victor  Lenher  (/.  Physical  C hem.,  1909,  13, 
505 — 511). — Two  methods  for  the  preparation  of  pure  selenic  acid 
from  selenium  dioxide  are  described.  A  large  number  of  density 
determinations  of  aqueous  solutions  containing  the  acid  in  proportions 
from  0  to  99*4%  have  been  made,  and  the  results  are  represented 
graphically  and  also  in  tabular  form.  Some  of  the  interpolated 
results  are  as  follows  :  10-44%,  Df  1-080  ;  25-30%,  Df  1-215  ;  4006%, 
Df  1-385  ;  60-18%,  Df  1-680;  80-10%,  Df  2-120;  99-36%,  Df  2-595. 

G.  S. 

Some  Complex  Selenium  Anions.  Arthur  Rosenheim  and 
Max  Pritze  {Zeitsch.  anorg.  Chem.,  1909,  63,  275 — 281). — Mercuric 
selenocyanate,  Hg(SeCN)2,  prepared  from  potassium  selenocyanate  and 
mercuric  chloride,  forms  white  needles,  decomposed  by  hot  water 
When  only  half  the  quantity  of  the  potassium  salt  is  used,  pale  yellow 
crystals  of  mercuric  chloroselenocyanate,  HgCl(SeCN),  are  obtained,  and 
may  be  recrystallised  rapidly  from  water.  Two  other  double  salts, 
KHg(SeCN)3  and  K2Hg(SeCN  )^,  may  be  obtained  in  a  crystalline  form. 
A  cobalt  salt,  CoHg(SeCN)4,  greenish-blue,  microscopic  crystals,  and  a 
■white  zinc  salt,  ZnHg(SeCN)4,H20,  have  been  prepared. 

Mercuric  oxide  is  insoluble  in  selenious  acid,  but  mercuric  seleniie, 
HgSeOg,  may  be  obtained  from  mercuric  oxide  and  sodium  hydrogen 
selenite,  or  from  mercuric  nitrate  and  sodium  selenite,  in  white  crystals, 
insoluble  in  water  or  dilute  nitric  acid.  For  analysis,  it  is  dissolved 
in  hydrochloric  acid,  warmed  with  ammonium  persulphate,  and  then 
boiled  with  sulphuric  acid.  After  adding  an  excess  of  a  solution  of 
hydrogen  sulphide  and  expelling  the  gas  with  carbon  dioxide,  the 
precipitated  mercuric  sulphide  is  free  from  selenium. 

Two  double  salts,  Na2Hg(Se03)2  and  HgCl'Se03Na,2H20,  were 
prepared.  The  solubility  of  mercuric  selenite  in  sodium  selenite  solu- 
tions was  determined,  and  a  constant  calculated  for  the  complex 
formation.  C.  H.  D. 

New  Compounds  of  Nitrogen  with  Hydrogen  and  Metals. 
Franz  W.  Dafert  and  R.  Miklaux  {Monatsh,  1909,  30,  649 — 654. 
Compare  Haber  and  Van  Oordt,  Abstr.,  1905,  ii,  159,  384,  814).— 
When  calcium  nitride  is  heated,  within  certain  limits  of  temperature, 
in  a  stream  of  hydrogen,  the  latter  is  rapidly  absorbed,  and  a  lemon 
to  orange-yellow  substance  is  obtained,  the  approximate  composition 
of  which  is:  calcium  80-3%,  nitrogen  17*1%,  and  hydrogen  2-6%. 
Although  the  analytical  results  are  not  quite  conclusive,  the  new 
substance  is  probably  tricalciumamide,  Ca3(NH2)2.  It  is  scarcely 
affected  by  heating  in  nitrogen  or  hydrogen,  but  changes  slowly  in 
diffused  light,  rapidly  in  sunlight,  to  a  greyish-black  substance, 
probably  a  mixture  of  calciumimide  and  calcium  hydride,  formed 
according  to  the  equation  Ca3(NH2)2  =  2CaNH -1- CaH^.  The  amide, 
in  an  impure  form,  has  also  been  prepared  by  beating  calcium  hydride 
in  nitrogen. 

Lithium  nitride  also  absorbs  hydrogen  on  heating,  forming  a  white 
compound,  probably  trilithiumamide,  LigNHg.     In  sunlight  it  decom- 
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posefl  rapidly,  giving  rise  to  a  red  substance.  The  chaDge  w  probably 
reprcHentod  by  the  equation  LigNH^^*  Li,NH  +  LiH.  the  red  oompouod 
being  the  previouHly  unknown  lithiumimide,  Li^NU. 

Magnesium  nitride  does  not  show  any  tendency  to  unite  with 
hydrogen.  .  O.  8. 

Reductions  with  PhospborouB  and  Hypopbosphorous  Acids. 
ADOLr  S1EVERT8  [with  Moriz  ALajor]  {ZeiUeh,  ancrg.  Chem.,  1909,  04, 
29— ()4). — Ferric  alum  reacts  with  hypophosphorons  add  at  the 
temperature  of  the  water-bath,  whilst  phosphoroun  acid  is  not  attacked 
after  several  hours.  A  separation  of  the  two  acids  by  titrating  the 
ferrous  Halt  thus  formed  with  permanganate  is,  however,  impoHsible, 
as  phoHphorouH  acid  is  readily  oxidised  by  permanganate  in  presence  of 
a  ferrouH  salt.  The  author  has  therefore  only  determined  the  iodine 
value  of  the  (solutions  by  means  of  iodine  and  arsenious  acid.  Both 
acids  are  only  very  slowly  oxidised  by  air,  and  it  is  not  necessary 
to  exclude  air  during  titration.  By  oxidising  with  bromine  to 
phosphoric  acid,  and  estimating  this  and  comparing  the  result  with 
the  iodine  value,  the  two  acids  may  be  estimated  when  present 
together. 

Gold  chloride  is  reduced  by  both  acids  to  metallic  gold.  The 
precipitate  oxidises  a  boiling  solution  of  hypophosphorons  acid  slowly, 
evolving  hydrogen. 

[With  WiLHELM  Krumrhaar.] — Silver  behaves  similarly  when 
the  phosphate  is  used,  dissolved  in  phosphoric  acid  ;  the  nitrate  causes 
complications,  owing  to  reduction  of  the  anion.  Even  in  ammoniacal 
solution,  the  precipitate  consists  of  metallic  silver,  and  not  of  a 
suboxide,  and  there  is  no  evidence  of  the  formation  of  silver  hydride 
(Bartlett  and  Rice,  Abstr.,  1897,  ii,  212).  Phosphorous  acid  reduces 
copper  sulphate  to  copper ;  phosphates  are  without  action.  Cupric 
chloride  is  reduced  to  cuprous  chloride.  The  acid  is  readily  oxidised 
by  air  iu  presence  of  a  cupric  salt.  Hypophosphorons  acid,  with 
the  copper  in  excess,  precipitates  metallic  copper  without  evolution 
of  hydrogen ;  with  an  excess  of  sodium  hypophosphite,  cuprous 
hydride,  CuH,  is  precipitated.  In  all  cases  the  reduction  is  first 
to  a  cuprous  salt. 

Platinum  salts  are  not  reduced  by  hypophosphites,  even  on  boiling, 
and  the  oxidation  caused  by  platinum-black  is  due  only  to  retained 
oxygen.  Palladium  salts,  on  the  other  hand,  are  reduced  by  both 
acids  in  the  cold.  Even  a  cold  solution  of  sodium  hypophosphite 
is  oxidised  by  precipitated  palladium  to  phosphite,  and  even  further 
on  boiling.  Alcoholic  sodium  hypophosphite  does  not  react  with 
palladium. 

Nickel  and  cobalt  salts  are  not  reduced,  but  the  metals  prepared  by 
the  action  of  hydrogen  on  the  oxides  behave  like  palladium.  Reduced 
iron  dissolves  readily  iu  sodium  hypophosphite  solution  on  heating. 

C.  H.  D. 

Reducing  Action  of  Silicon,  ^uile  Vigouroux  and  F.  Ducelliez 

{Bull.  Soc.  chim.,  1909,   [iv],  5,   868— 869).— In  an  attempt  to  free 
amorphous  silicon  from  aluminium,  with  which  it  was  contaminated, 
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the  substance  was  heated  to  dull  redness,  or  slightly  beyond,  with  twice 
its  weight  of  potassium  hydrogen  sulphate.  A  vigorous  action  took 
place,  and  the  resulting  product  when  cold  had  a  strong  odour  of 
hydrogen  sulphide,  and  contained  yellow  crystals  of  potassium 
sulphide,  silica,  alumina,  potassium  silicate,  and  unchanged  silicon.  In 
using  potassium  hydrogen  sulphate  to  remove  aluminium  from  crude 
silicon,  the  two  products  should  be  kept  at  a  temperature  below  a 
red  heat.  n  T.  A.  H, 

The  Silicic  Acids.  Gustav  Tschermak  {Zeitsch.  anorg.  Chem., 
1909,  63,  230—274). — The  method  of  determining  the  velocity  of 
dehydration  of  the  silicic  acids  (Abstr.,  1905,  ii,  816)  has  been  applied 
to  the  study  of  a  number  of  such  acids,  a  vessel  containing  water 
being  placed  under  similar  conditions  to  the  specimen,  and  its  loss  of 
weight  also  determined,  in  order  to  eliminate  accidental  changes  in 
the  rate  of  evaporation. 

The  rate  of  loss  of  water  depends  on  the  physical  condition  of  the 
preparation,  powdery  and  gelatinous  silicic  acids  behaving  differently. 
The  absolute  weight  is  also  of  influence,  a  large  mass  losing  water 
relatively  more  slowly  than  a  smaller  mass.  After  the  break  in  the 
dehydration  curve  has  been  passed,  all  the  preparations  behave 
similarly.  This  break  occurs  at  a  quite  definite  water-content,  which 
is  characteristic  of  each  silicic  acid.  It  is  not  identical  with  the  break 
in  Yan  Bemmelen's  vapour-pressure  curves  (Abstr.,  1908,  ii,  838), 
and  the  trustworthiness  of  the  author's  method  is  maintained.  Water- 
glass,  which  is  an  indefinite  mixture  of  silicates,  yields  silicic  acids 
with  variable  critical  points  on  the  dehydration  curves. 

The  gel  obtained  from  silicon  tetrachloride  and  water  consists  of 
orthosilicic  acid,  and  not  of  anhydrous  silica,  as  suggested  by 
Le  Chatelier  (Abstr.,  1908,  ii,  1033).  Its  hardness  is  only  that  of 
gypsum.  The  density  of  the  silicic  acids  is  also  greater  than  that 
calculated  on  the  assumption  that  they  are  mechanical  mixtures  of 
silica  and  water.  Water  is  taken  up  by  the  dehydrated  acids,  but 
not  to  the  amount  of  that  originally  present.  If  previously  dehydrated 
over  sulphuric  acid,  the  silicic  acid  develops  heat  in  becoming  hydrated, 
but  if  ignited,  no  measurable  heat  development  takes  place,  although 
a  hydrate  is  slowly  formed.  The  different  silicic  acids  are  unequally 
reactive  towards  alkalis,  but  quantitative  relations  have  not  been 
established.  A  combination  of  the  hydrate  and  adsorption  hypotheses 
is  proposed  to  account  for  the  behaviour  of  the  silicic  acids.  The 
break  in  the  dehydration  curve  indicates  the  composition  of  the  acid 
derived  from  the  silicate,  except  that  differences  of  molecular  weight, 
indicated  by  differences  of  physical  structure,  may  also  occur.  Thus 
the  acid  from  anorthite  is  represented  as  HgSiOg,  and  that  from  leucite 
as  (H2SiOg)2.  Diopside  may  resemble  leucite  in  this  respect,  and 
these  minerals  are  not  to  be  regarded  as  simple  metasilicates.  The 
place  of  aluminium  in  complex  silicates  is  also  discussed.      C.  H.  D. 

Search  for  the  Heavier  Gases  of  the  Helium  Groups  in 
Minerals.  C.  F.  Hogley  {Phil.  Mag.,  1909,  [vi],  18,  672— 677).— 
The  inert  gases  evolved  on  heating  certain  minerals  either  alone  or 
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with  potassium  hydrogen  sulphate  have  been  examined.  The  gas 
obtained  from  nialacone  consists  almost  entirely  of  helium,  the 
volume  of  argon  present  being  less  than  1%.  The  search  for  krypton 
in  the  helium  evolved  from  fergusonite  shows  that,  if  present  at  all, 
the  amount  of  krypton  is  less  than  one-millionth  of  the  helium 
content.  H.  M.  D. 

Acid  Sulphates.  IV.  Jou.  D'Ans  (Zetttch.  anorg.  Chem.,  1909, 
63,  225—229.  Compare  this  vol.,  ii,  139).— The  examination  of 
solutions  containing  potassium  sulphate  and  sulphuric  acid  at  25° 
shows  that  a  salt,  cryKtallising  in  needles,  exists  between  K3H(S04)| 
mid  KHSO^,  having  the  composition  K,SO^,6KHSO^,HjO,  losing  the 
water  teiidily  and  completely  at  180°.  It  appears  to  be  identical  with 
Stortenbecker's  salt  (Abstr.,  1903,  ii,  143).  No  other  intermediate 
salt  exists  at  25°.  A  second  definite  salt,  unstable  at  25°,  has  a 
small  ro^'ion  of  stability  at  18°,  extending  at  lower  temperatures. 
It  probibly  has  the  composition  KiSO^iSKHSO^  (compare  Arzalier, 
Abstr.,  1908,  ii,  763).  C.  H.  D. 

Application  of  Electrolysis  Id  Inorganic  Chemical  Manu- 
factures. Bkhnharu  I.kpsius  (fi«r..  1909,  42.  2892— 2916).— A 
lecture  before  the  (iermrtn  Chemical  Society  dealing  with  the  history 
of  the  practical  application  of  electrolysis  to  the  manufacture  of 
sodium  hydroxide  and  chlorine  and  allied  products  on  a  large  scale. 

E.  F.  A. 

The  Fittig  Reaction  and  the  Dark  Blue  Sodium  Bromide 
Resulting  from  Sodium  and  Bromobenzene.  Khnst  Moiir 
iJ.  jrr.  Chein.,  1909,  [ii],  80,  315—319). — The  dark  blue  substance 
which  is  usually  produced  in  the  Fittig  reaction  has  been  isolated  and 
examined.  Sodium  wire  (1  atom)  is  pressed  into  a  large  test-tube 
half-tilled  with  dry  ether,  dry  bromobenzene  (]>3  mol.)  is  added,  and 
the  mixture  is  heated  on  the  water-bath  for  eight  hours  at  45 — 55". 
The  liquid  is  decanted,  and,  with  as  complete  exclusion  of  air  as 
possible,  the  dark  blue,  heavy  powder  is  washed  with  dry  ether,  dried 
at  the  pump  for  (ifteen  minutes,  and  kept  in  dry  air,  in  which  it 
remains  unchanged  for  weeks.  Two  estimations  of  the  bromine  in 
different  specimens  showed  the  presence  of  98*3  and  91  "3%  of  sodium 
bromide  ;  the  remaining  percentage  is  attributed  to  organic  matter 
which  cannot  be  removed  by  ether.  The  suggestion  is  advanced  that 
the  colour  may  be  due  to  finely-divided  sodium  or  to  sodium  sub- 
bromide,  NajBr.  The  question  whether  sodium  phenyl  is  an  initial 
product  of  the  Fittig  reaction  is  also  discussed.  C.  S. 

Formation  and  Decomposition  of  Mixed  Crystals  of  Alkali 
Nitrates  and  Nitrites.  Giuseppe  Bruni  and  D.  Meneghini 
{Zeitsch.  anorg.  Chem.,  1909,64,  193 — 199). — The  freezing-point  curve 
of  mixtures  of  sodium  nitrate  and  nitrite  has  a  miniuium  at  50% 
NaNOg  and  221*5°.  The  salts  form  two  series  of  solid  solutions,  and 
there  is  a  break  in  the  curve  at  37%  NaNOj.  The  end  of  the 
crystallisation  is  not  readily  determined  by  thermal   means,  but  by 
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isolation  of  the  solid  phase  by  means  of  van  Eyck's  apparatus  (Abstr., 
1900,  ii,  403)  and  analysis,  the  limits  of  the  gap  are  found  to  be  29*5 
and  35%  NaNOg.  The  minimum  thus  falls  within  the  region  of  the 
second  series  of  mixed  crystals. 

Mixed  crystals  of  sodium  nitrate  and  nitrite  are  not  formed  by 
crystallisation  from  a  solution  of  the  mixed  salts  in  water.  The  heat 
of  solution  of  the  mixed  salts  in  water  is  that  calculated  from  the 
heats  of  solution  of  the  pure  salts,  whilst  that  of  the  rapidly  cooled 
mixed  crystals  is  considerably  different,  indicating  that  decomposition 
of  the  mixed  crystals  into  their  compounds  takes  place  at  temperatures 
below  the  freezing  point.  This  resolution  is  hastened  by  the  presence 
of  moisture.  C.  H.  D. 

True  Atomic  Weights.  Stas'  Determinations.  III.  Louis 
DuBUEUiL  {Bull.  Soc.  chini.,  1909,  [iv],  5,  852—859,  860— 865).— In 
these  two  papers  the  investigations  already  outlined  (Abstr.,  1908, 
ii,  936,  1035;  this  vol.,  ii,  475,  563,  654)  are  extended  to  the  cases  of 
silver  iodide  and  silver  bromide,  and  Stas'  methods  and  results  are 
critically  reviewed.  From  the  data  obtained  by  Stas  in  the  synthesis  of 
silver  iodide  by  three  different  methods,  it  is  shown  that  the  re- 
calculated values  of  the  apparent  atomic  weights  of  silver  are  108-032, 
108-0262,  and  108-0278,  whilst  those  for  iodine  are  126-9928,  126-9769, 
and  126-9756  respectively. 

In  the  case  of  silver  bromide,  Stas  employed  two  methods,  and  the 
recalculated  apparent  atomic  weights  deduced  from  these  results  are  : 
for  silver,  107-9933  and  1079943,  and  for  bromine,  80-0091  and 
80-0077  respectively.  T.  A.  H. 

Solubility  of  Silver  and  of  its  Alloys  in  Mixtures  of  Acids. 
Ernesto  Pannain  {Gazzetta,  1909,  39,  ii,  234 — 239). — Pure  silver  is 
insoluble  in  dilute  sulphuric  acid,  and  the  same  is  the  case  with  an 
alloy  of  5  parts  of  silver  with  one  part  of  copper,  whilst  pure  boiling 
sulphuric  acid  does  not  dissolve  silver  except  when  it  has  the  density 
60''B6.  The  presence  of  impurities  may,  however,  determine  the 
attack  of  the  metal,  even  by  dilute  acids.  For  the  industrial  separation 
of  silver  and  gold,  sulphuric  acid  of  density  less  than  60°Be  should 
not  be  employed,  the  action  of  this  acid  on  the  silver  being  facilitated 
by  the  presence  of  nitric  acid.  If  a  mixture  of  these  two  acids  is  used, 
the  silver  dissolves  at  a  comparatively  low  temperature,  and  the  amount 
of  nitric  acid  used  up  is  only  one-half  of  that  required  to  dissolve  the 
silver  in  absence  of  sulphuric  acid.  In  the  treatment  of  alloys  of  silver 
with  dilute  sulphuric  acid,  either  for  the  whitening  of  coins  or  manu- 
factured articles,  or  for  the  separation  of  silver  from  base  metals,  it  is 
essential  that  such  impurities  as  occur  in  commercial  sulphuric  acid  or 
well-water  should  be  absent  from  the  acid,  otherwise  the  action  of  the 
latter  will  not  be  confined  to  the  base  metals.  T.  H.  P. 

Investigation  of  the  Eutectic  Mixture  of  Silver  and 
Ammonium  Nitrates  by  the  Method  of  Melting.  Flavian 
M.  Flawitzky  (/.  Ru8s.  Phys.  Chem.  Soc,  1909,  41,  739—743).— 
The  author  has  studied  the  eutectic  mixture  of  silver  and  ammonium 
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nitrates  by  the  method  previously  employed  in  inTMtigating  erjo* 
hydrates  {ibid.,  1896,  28,  424).  The  eutectic  mixture  oonUins  48*75% 
AgNO,,  and  waa  collected  at  the  temperature  102*4°;  Zawidzki 
(Abstr.,  1904,  ii,  389)  found  that  the  eut«ctic  mixture  <^f  these  two 
salts  solidified  at  lOOS— 101-5° 

The  mean  composition  of  the  eutectic  mixture  is  AgNO,+ 
2-232NH^NO,,  corresponding  with  3094  mol.  %  of  silver  nitrate. 
The  ratio  of  the  molecular  depressions  of  melting  point  for  the  two 
salts  in  the  mixture  is  calculated  to  be  1*43  or  nearly  1*5,  and, 
asMiining  that  the  salts  polymerise  to  (AgNO,),  and  (Nll^NO,),!  th« 
mixture  should  consist  of  AgNO,  +  2-283NHfNO,,  corresponding  with 
30-46  md.  %  of  silvfr  nitrate.  This  complex  compoeition,  which 
approximates  to  4AgNO,,9NH^NO,,  may  be  explained  by  the  exist- 
ence of  the  double  salts,  AgNO„NH^NO„  AgN0„2NH^N0g  and 
AgNC)3,3NH^NO,,  the  conditions  of  stability  of  these  being  different 
in  the  solid  acd  fused  states ;  in  the  solid  state  only  the  compound 
AgN03,NH^N0,  is  known.  The  m.  p.  of  AgN0,,3NH^N0,  is  calcu- 
lated to  be  145-7°,  and  that  of  AgN0„2NH,N0„  8-6°.        T.  H.  P. 

Preparation  of  Silver  Dimerourous  Arsenate  and  Phosphate. 
Jules  Jacobsin  (Bui/.  Soe.  cAitn.,  1909,  [iv],  6,  947— 950).— i'i/wr 
dimercuroui  anenate^  AgHg^AsO.,  forms  orange-red  crystals,  each 
consisting  of  four  associated  monoclinic  crystals  approaching  rhombic 
symmetry.  It  is  obtained  by  adding  hydrogen  peroxide  solution, 
freed  from  chlorides,  to  a  solution  of  silver  nitrate,  mercurous  nitrate, 
and  potassium  arsenite  in  dilute  nitric  acid. 

Siiver  dinurcvrous  pho$phate,  AsIIg^PO^,  occurs  in  yellowish- white, 
hemimor^'hic,  rhombic  prisms  or  rhombic  tablets,  and  is  obtained  by 
adding  disodiiim  hydrogen  phosphate  to  a  solution  of  mercurous  nitrate 
aud  silver  nitrate  in  very  dilute  nitric  acid.  The  precipitate  first 
formed  is  cr}Stallised  by  dissolving  in  the  minimum  quantity  of  nitric 
acid  and  then  diluting  with  water.  Both  salts  are  blackened  by 
ammonia,  and  liberate  free  mercury. 

Attempts  to  replace  (1)  the  silver,  and  (2)  the  mercury  by  lead  in 
these  salts  were  unsuccessful.  T.  A.  H. 

Complex  Salts  of  Qlucinum  and  Zirconium.  Sebastian  M. 
Tanatar  and  E.  K.  Kurovski  (/.  Russ.  Phi/s.  Chem.  Soc.,  1909,  41, 
813 — 815). — The  action  of  sodium  tungstate  on  glucinum  chloride  or 
nitrate  leads  to  the  precipitation  of  complex  salts  of  more  or  less  ba.sic 
character,  depending  on  the  conditions.  Two  such  salts  have  been 
prepared,  containing  (1)  14-55%  GIO  and  79-30%  WO,,  and  (2) 
24-61%  GIO  and  57-26%  WO3,  and  both  having  formulae  of  the  type  : 
a;G]X.„?/Gl WO^.sGlO.  The  following  complex  salts  have  also  been  pre- 
pared": (1)  ZrCl„2Zi(WOJ.,2ZrU.,;  (2)  aGlCI.,.yGl3(  V0^)2,aG10 ; 
(3)  a:Gl(N03).3,yGl3(VOjj,sGld;  (4)  iZrCl^,yZr3(VOJs,2Zr02,  together 
with  glucinum  and  zirconium  molybdates,  GlMoO^  and  Zr(Mo04)j. 

T.  H.  P. 

Hydrates  of  Magnesium  and  Zinc  Nitrates.  Alexis  Vasilieff 
{J.  Jiuss.  Phys.  Chem.  Soc.,  1909,  41,  744—748.  Compare  Funk, 
Abstr.,  1899,  ii,  209). — Magnesium  nitrate  forms  hydrates  containing 
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2,  6,  and,  probably,  OHgO,  whilst  with  zinc  nitrate  there  exists, 
in  addition,  a  hydrate  with  4H2O.  This  observation  is  in  harmony 
with  the  less  marked  metallic  character  of  zinc  compared  with 
magnesium,  which  explains  the  fact  that  zinc  nitrate  readily  loses 
nitric  acid  even  at  the  ordinary  temperature,  whilst  Mg(N03)2,6H20 
does  not  decompose,  but,  on  heating,  loses  4  mols.,  possibly  more, 
of  water.  The  dihydrates  of  these  salts  correspond  with  the  first 
anhydride  of  orthonitric  acid,  NO(OH)g,  and  may  be  represented 
thus:  Zn[0'NO(OH)2]2,  whilst  the  tetrahydrates  correspond  with 
orthonitric  acid,  N(0H)5,  for  example,  Zn[0-N(OH)4]2-         T.  H.  P. 

Investigation  of  the  Interactions  between  the  Hydrates 
of  Zinc  or  Magnesium  Nitrate  by  the  Method  of  Cooling 
Mixtures.  Alexis  Vasilieff  {J.  Russ.  Phys.  Chem.  Soc,  1909,  41, 
748 — 753). — The  author  has  investigated  the  interactions  occurring 
between  the  two  members  of  each  of  the  following  pairs  of  hydrates  : 
(1)  Mg(N03)„6H20  and  Mg(N03)2,2H20;  (2)  Zn(N03)2,6H20  and 
Zn(NU3)2,4H20 ;  (3)  Zn(N03)2,4H20  and  Zn(N03)2,2H20.  The 
results  are  as  follows  : 

(1)  In  this  case,  interaction  took  place  at  the  constant  temperature, 
54'5°  the  mixture  flowing  away  at  this  temperature  containing 
18-16%  MgO,  corresponding  with  Mg(N03)2,4'lH20.  The  break  in 
the  curve  hence  occurs  at  about  55°,  and  not  at  67°  as  stated  by  Funk 
(Abstr.,  1899,  ii,  209).  According  to  Flawitzky's  law  (Abstr.,  1906 
ii,  152),  which  states  that  in  cryohydrates  or  eutectic  alloys  the 
depressions  of  the  melting  points  of  the  constituent  parts  are 
inversely  proportional  to  their  chemical  masses,  the  composition 
of  the  mixture,  m.  p.  54-5°,  should  be  Mg(N03)2,4-193H20,  which 
is  in  good  agreement  with  the  experimental  result. 

(2)  With  hexa-  and  tetra-hydrated  zinc  nitrates  the  temperature 
of  interaction  is  35*4°,  and  the  compo.sition  of  the  product  obtained, 
Zn(N03)2,5 -51120 ;  the  composition  calculated  by  means  of  Flawitzky's 
law  being  Zn(N03)2,5-496H20. 

(3)  Here  the  temperature  of  interaction  is  38-4°,  and  the  composition 
of  the  mixture,  Zn(N03)2,3-138H20,  the  calculated  composition  being 
Zn(N03)2,3-173H20.  T.  H.  P. 

Alloys  of  Lead  and  Tin.  P.  N.  Degens  {Zeitsch.  anorg.  Chem., 
1909,  63,  207—224.  Compare  Rosenhain  and  Tucker,  Abstr.,  1908, 
ii,  1038). — The  lead-tin  eutectic  point  is  found  to  lie  at  181°  and 
244  atomic  %  Pb.  Tin  retains  only  0-21  atomic  %  of  lead  in  solid 
solution,  whilst  lead  retains  12  atomic  %,  or  possibly  more,  of  tin.  A 
transformation  at  146°  is  found,  having  a  maximum  duration  at  57 
atomic  %  Pb.  Experiments  with  an  air  dilatometer  confirm  the 
thermal  results,  the  transformation  being  observed  in  all  alloys 
containing  0 — 88  atomic  %  Pb.  Microscopically,  the  occurrence  of 
the  transformation  in  cooling  is  marked  by  the  appearance  of  a 
constituent  distributed  through  the  lead.  The  existence  of  a 
compound  formed  from  solid  lead  and  tin  at  146°  is  suggested,  but  the 
formula  is  unknown.  C.  H.  D. 
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Bed  Lead.  II.  Jaroslav  Milbauer  (Chem.  Zeit.,  1909,  33, 
950 — 951,  960 — 961.  Compare  this  vol.,  ii,574). — More  rapid  rotation 
of  the  containing  tube  reduces  the  yield  of  red  lead,  owing  to  the 
formation  of  lump?.  The  previous  heating  of  the  air  or  oxygen  supplied 
is  practically  without  influence.  The  presence  of  impurities  (alkalis, 
lead,  silver,  or  copper  oxides)  ha.s  practically  no  effect  on  the  velocity 
of  reaction ;  bismuth  and  zinc  retard  the  oxidation.  Dilution  with  an 
inactive  substance  reduces  the  velocity,  the  action  being  mechanical. 
The  yield  of  red  lead  from  lead  carbonate  amounts  to  89*9%  after  three 
hours'  heating,  and  is  not  increased  when  the  heating  is  continued  for 
seven  hours  ;  the  reaction  occurs,  however,  at  lower  temperatures  than 
when  lead  oxide  is  u8ed,tlie  maximum  velocity  being  at  450^  Decom- 
position of  tho  red  lead  sets  in  above  470°.  C.  U.  D. 

Action  of  Lead  Oxide  and  some  Lead  Salts  on  Concentrated 
Solutions  of  Magnesium  Chloride  and  a  New  Process  for 
Making  White  Lead.  Hans  Hof  (Chem.  Zeil.,  1909,  33, 
1077—1078.  Compare  Abstr.,  1887,  446;  1891,  151  ;  1904,  ii,  336  ; 
1908,  ii,  946  ;  this  vol.,  ii,  668). — A  boiling  concentrated  solution  of 
magnesium  chloride  dissolves  considerable  quantities  of  lead  oxide ;  for 
example,  1  litre  of  a  solution  of  specific  gravity  I -32  will  dissolve  50 
grams  of  lead  oxide.  If  the  oxide  contains  carbonate,  a  pasty  mass  of 
basic  carbonate  of  magnesium  is  precipitated  at  the  same  time.  Lead 
carbonate  and  also  the  basic  carbonate  will  dissolve  in  a  cold  concen- 
trated solution  of  magnesium  chloride ;  if  the  solution  so  obtained  is 
heated  to  80'  the  lead  carbonate  decomposes  with  the  evolution  of 
carbon  dioxide  and  precipitation  of  basic  carbonate  of  magnesium. 
The  filtrate,  on  cooling,  deposits  a  double  chloride  of  lead  and 
magnesium,  which  has  the  composition  2MgClj,PbClj,13HoO,  and  is 
decomposed  by  water.  The  same  double  chloride  is  at  first  deposited 
when  the  hot  saturated  solution  of  lead  oxide  in  concentrated  mag- 
nesium chloride  is  allowed  to  cool,  but  after  some  days  the  whole 
solidifies  to  a  mixture  of  the  double  chloride  and  a  magnesium 
oxychloride,  MgCl.,5  MgO,  1  SH^O. 

In  order  to  make  white  lead  from  this  mixture,  it  is  suspended  in 
water  and  heated  to  such  a  temperature  that  the  magnesium  oxychloride 
is  decomposed,  being  well  stirred  meanwhile.  Lead  oxjxhloride  is 
formed  at  the  same  time,  and  this  treatment  is  continued  until  the 
filtrate  from  a  cooled  portion  of  the  mixture  shows  only  a  trace  of 
lead.  The  mixture  of  lead  oxychloride  and  magnesium  hydroxide  is 
then  filtered  from  the  mother  liquors,  again  suspended  in  water,  and 
the  suspension  treated  with  carbon  dioxide  at  steam  heat,  until  a 
neutral  reaction  is  obtained.  The  reaction  is  complete  in  about  four 
hours,  and  with  proper  precautions  a  pure  white,  chlorine-free  basic 
carbonate  of  lead  is  produced,  which  has  a  high  covering  power.  The 
process  can  be  used  with  litharge  containing  the  oxides  of  iron  or 
copper,  since  these  are  without  action  on  the  solution  of  magnesium 
chloride  ;  the  copper  must  not  be  present  as  cuprous  oxide. 

Zinc  oxide  is  slightly  soluble  in  a  hot  concentrated  solution  of 
magnesium  chloride,  but  zinc  carbonate  has  no  effect  on  the  colour  of 
white   lead,  so  that  litharge  containing  zinc  may  be  treated  in  the 
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above  manner.  Lead  sulphate  also  dissolves  in  hot  concentrated 
magnesium  chloride  solution,  but  on  cooling  the  double  chloride  of 
lead  and  magnesium  separates.  By  appropriate  treatment,  after  the 
addition  of  milk  of  lime  in  order  to  produce  the  necessary  quantity 
of  magnesium  hydroxide,  this  double  chloride  may  also  be  converted 
into  white  lead.  T.  S.  P. 


Lead  Silicates.  Siegfried  Hilpert  and  Paul  "Weiller  {Ber., 
1909,  42,  2969—2977.  Compare  Abstr.,  1907,  ii,  870).— The  freezing- 
point  curve  of  mixtures  of  lead  oxide  and  silica  in  varying  proportions 
has  been  investigated.  Lead  oxide  melts  at  776°,  and  the  increasing 
addition  of  silica  lowers  the  melting  point  until  the  eutectic  tempera- 
ture, 675 — 685°,  is  reached,  corresponding  with  24  mols.  %  SiOg. 
Over  this  portion  of  the  curve  the  melting  points  were  readily  obtained 
from  the  cooling  curves,  but  immediately  the  eutectic  composition  was 
passed,  crystallisation  took  place  so  slowly  that  the  method  of  thermal 
analysis  was  of  no  value ;  with  the  ordinary  rate  of  cooling,  the  fused 
mass  solidified  to  a  glass.  When  the  cooling  took  place  sufficiently 
slowly,  however,  the  point  at  which  crystallisation  occurred  could  be 
told  by  direct  observation  of  the  fused  mass ;  the  results  thus  obtained 
were  checked  by  observing  the  behaviour  of  the  crystallised  substance 
on  heating. 

The  curve  does  not  show  the  existence  of  an  orthosilicate, 

2PbO,Si02, 
but  gives  a  maximum  (770°)  corresponding  with  the  metasilicate, 
PuO.SiOg.  A  second  eutectic  past  this  maximum  could  not  be 
observed,  since  with  more  than  52  mols.  %  of  silica  the  fused  mass 
always  solidified  as  a  glass.  This  glass  zone  exists,  at  all  events,  as  far 
as  the  composition  2PbO,3Si02,  and  in  order  to  obtain  thin-fluid  fusions, 
it  is  necessary  to  raise  the  temperature  to  above  1000°.  These  silicates 
with  high  melting  points  become  cloudy  on  cooling,  and  take  on  the 
appearance  of  enamel.  Only  in  the  case  of  the  silicate  2PbO,3Si02 
could  crystals  be  detected  ;  these  crystals  were  not  silica,  and  it  is 
therefore  probable  that  a  lead  silicate  exists  which  is  richer  in  silica 
than  the  metasilicate. 

The  specific  volumes  of  the  lead  silicates  investigated  were  always 
higher  than  according  to  the  ordinary  rule  of  mixing.  The  crystallised 
metasilicate  has  D  6 "36  ;  the  amorphous  has  D  5*93  ;  the  crystals  are 
biaxial,  and  belong  either  to  the  rhombic  or  the  monoclinic  system. 
The  refractive  indices  of  glasses  rich  in  lead  are  very  high  ;  for 
example,  that  of  a  glass  with  the  composition  2PbO,Si02  is  2*07  for 
sodium  light.  The  glasses  also  show  complete  absorption  in  the  violet 
and  ultraviolet.  The  orthosilicate  glass  is  dark  yellow,  the  meta- 
silicate, light  yellow  ;  the  colour  darkens  with  rise  in  temperature. 

All  the  basic  fusions  up  to  and  including  the  metasilicate  easily  (dis- 
solve in  mineral  acids  and  in  acetic  acid,  silica  being  deposited.  With 
increasing  content  of  silica,  they  are  less  readily  attached,  so  that 
one  of  the  composition  PbO,2Si02  must  be  dissolved  in  hydrofluoric 
acid. 

Lead  oxide  and  silicates  richer  in  lead   than  the  metasilicate  are 
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reduced  by  hydrogen  at  240°.     With  the  meta  and  higher  silicates, 
reduction  only  begins  above  300°.  T.  S.  P. 

The  Solubility  of  Cuprous  Iodide.  Mobitz  Kohk  {ZeiUeh. 
anorg.  CItem.,  1909,  63,  337 — 339). — It  is  stated  in  several  text-books 
that  cuprous  iodide  is  insoluble  in  cold  potassium  bromide  solution. 
This  is  erroneous  ;  cuprous  iodide  dissolves  readily  in  solutions  of 
potassium  bromide,  to  an  extent  inpreasing  considerably  with  the 
concentration.  The  solutions  undergo  change  in  the  course  of  a  few 
days,  iodine  being  set  free,  the  solubility  of  the  cuprous  iodide  not 
being  markedly  affected.  C.  H.  D. 

The  Supposed  Copper  Quad  ran  toxide.  L.  Mosbr  (Z«iUeh. 
anorg.  Chem.,  1909,64,200 — 214). —  I'he  green  precipitate  obtained  by 
Kose  by  the  reduction  of  copper  sulphate  with  an  alkaline  suinnou.s 
solution,  and  regarded  by  him  as  the  oxide  Cu^O,  consists  of  cuprous 
oxide  and  copper.  The  precipitate  is  analysed  after  washing  with 
warm  water  out  of  contact  with  air  by  dissolving  in  dilute  nitric  acid 
and  estimating  the  total  copper  electrolj^tically.  The  cuprous  copper 
is  estimated  by  dissolving  in  dilute  sulphuric  acid. 

Similar  re.sult.s  are  obtained  by  the  action  of  alkaline  stannous 
sulphate  on  copper  sulphate  or  on  precipitated  cuprous  oxide,  and  also 
by  the  action  of  .sodium  hypo.sulphite  on  cupric  salts.  It  is  also 
impossible  to  prepare  a  suboxide  by  igniting  copper  oxalate  in  a 
current  of  carbon  dioxide.  C.  H.  D. 

The  Resolution  of  Ytterbium.  Franz  Wenzel  (Zeitsch.  anorg. 
Chein.,  1909,  64,  119— 120).— A  sUtement  in  support  of  Welsbach's 
priority  in  the  resolution  of  ytterbium  into  two  elements,  as  against 
Urbain.  C.  H.  D. 

Liquidus  Curves  of  the  Ternary  System :  Aluminium- 
Copper-Tin.  John  H.  Andrew  and  C.  A.  Edwards  (Froc.  Boy. 
i>oe.,  1909,  A^  82,  568 — 579). — From  the  form  of  the  liquidus  curves, 
it  is  clear  that  no  ternary  compound  is  deposited  from  any  liquid 
alloy  containing  aluminium,  copper,  and  tin.  The  behaviour  of  the 
aluminium  and  copper  towards  tin  indicates,  in  fact,  that  the  system 
may  almost  be  considered  as  a  binary  series  of  alloys.  This  is  seen 
by  a  comparison  of  the  freezing-point  curves  of  alloys  which  contain  a 
constant  percentage  of  tin. 

Independently  of  the  tin  concentration,  the  curves  are  very  similar 
to  that  which  represents  the  behaviour  of  copper  aluminium  alloys. 
The  data  indicate  further  that  the  compound  CugAl  is  quite  stable  in 
presence  of  tin,  and  that  this  is  insoluble  in  the  majority  of  the  alloys 

H.  M.  D. 

The  Amount  of  Sulphur  in  Electrolytic  Iron.  August  Pfaff 
{Zeitach.  EUktrocliem.,  1909,  15,  703 — 705). — Three  samples  of  electro- 
lytic iron  were  made  by  olectx-olysis  of  6,  12,  and  13%  ferrous  sulphate 
solutions  at  70 — 95^^,  using  iron  containing  0*03%  of  sulphur  as  anode 
and  a  cathodic  current  density  of  2  amperes  per  sq.  dcm.     Two  other 
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samples  were  made  from  2%  ferrous  ammonium  sulphate  solution  at 
30°.  The  quantity  of  sulphur  found  by  dissolving  the  deposit  in 
hydrochloric  acid  and  collecting  the  hydrogen  sulphide  evolved  in 
ammoniacal  hydrogen  peroxide  varied  from  0*0002  to  0*0008%. 

T.  E. 

Influence  of  Foreign  Substances  on  the  Diagram  of  Con- 
dition of  the  Alloys  of  Iron  and  Carbon.  Paul  Goerexs  {Zeitsch. 
Eleklrochem.,  1909,  15,  617 — 634). — The  construction  of  three 
dimensional  models  showing,  not  only  the  temperatures  at  which 
crystallisation  begins  in  mixtures  of  three  components,  but  also  the 
secondary  changes  in  the  solid  is  discussed,  Charpy's  results  for  the 
system  lead -tin-bismuth  being  taken  as  an  example.  "When  man- 
ganese, silicon,  chromium,  nickel,  or  tungsten  is  added  to  a  mixture  of 
iron  and  carbon,  the  arrests  on  the  cooling  curve  are  merely  displaced  ; 
the  addition  of  phosphorus,  tin,  arsenic,  or  antimony,  on  the  other 
hand,  gives  quite  a  new  set  of  arrests  on  the  cooling  curve.  The 
systems  manganese-iron-carbon  and  phosphorus-iron-carbon  are 
discussed  very  fully  with  the  help  of  a  number  of  diagrams  and  micro- 
photographs  of  sections.  The  greater  part  of  the  data  used  have 
already  been  published  (compare  Abstr.,  1908,  ii,  1041,  1042,  and 
this  vol.,  ii,  241).  T.  E. 

Electrical  Conductivity  of  Ferric  Sulphate  Solutions.  Roger 
C.  Wells  {J.  Amer.  Chem.  Soc,  1909,  31,  1027— 1035).— When  a 
solution  of  ferric  sulphate  is  diluted,  a  precipitate  gradually  forms, 
which  is  usually  regarded  as  a  basic  salt.  Camerou  and  Robinson 
(Abstr.,  1908,  ii,  112)  have  shown  that  such  precipitates  have  not  a 
definite  composition.  The  present  investigation  was  undertaken  with 
the  object  of  tracing  the  changes  which  take  place  when  a  solution  of 
ferric  sulphate  is  diluted. 

The  results  show  that  at  low  dilutions  the  conductivity  is  abnormally 
low,  whilst  at  high  dilutions  it  is  abnormally  high.  As  the  dilution 
increases,  a  precipitate  is  produced,  the  rate  of  its  formation  increasing 
enormously  with  rise  of  temperature.  The  conductivities  of  the  solu- 
tions at  0°,  25°,  and  30°  before  the  production  of  the  precipitate  have 
been  determined  by  direct  measurement  at  low  dilutions  and  by  extra- 
polation at  high  dilutions.  The  values  obtained  indicate  that  ferric 
sulphate  begins  to  undergo  hydrolysis  at  a  dilution  of  a  few  litres.  It 
is  suggested  that  the  hydrolysis  takes  place  in  two  stages,  the  first 
occurring  with  great  rapidity,  but  without  the  formation  of  a  pre- 
cipitate, and  the  second  at  a  measurable  rate  and  accompanied  with 
the  production  of  the  so-called  "  basic  salt."  E.  G. 

Phosphorus  Compounds  of  Cobalt.  S.  F.  Schemtschuschny  and 
I.  ScHEPELEFF  {J.  Rus8.  Phys.  Chem.  Soc,  1909,  41,  862— 875).— The 
authors  have  investigated  the  melting-point  curve  of  alloys  of 
cobalt  and  phosphorus,  and  also  the  microstructure  of  several 
of  the  solidified  products.  The  results  obtained  indicate  the  existence 
of  dicobalt  phosphide,  CogP,  which  has  a  hardness  of  about  6,  those 
of  cobalt  and  phosphorus  being  4  and  0'5  respectively  ;  this  increased 
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hardness  may  be  connected  with  the  considerable  contraction  which 
occurs  on  formation  of  the  compound.  The  values  of  D  are  for 
C02P,  6-3— 6-6  ;  for  Co,  8-5—8  9.  and  for  P,  IS— 2-3.  The  compound 
exhibits  magnetic  properties,  which  are  less  intense  than  for  cobalt  or 
the  alloys  intermediate  to  Co  and  CojP.  Increase  of  the  proportion 
of  phosphorus  beyond  that  corresponding  with  C03P  leads  to  the 
formation  of  non-magnetic  compounds,  such  as  Co^P,.  T.  U.  P. 

Nickel  and  Cobalt  Chromates.  Samuel  H.  C.  Brigos  {Zeitach, 
anorg.  Chem.,  lUOS),  63,  325—329.  Compare  Abstr.,  1908,  ii,  113  ; 
Groger,  ibid.,  690;  Schulze,  Abstr.,  1896,  ii,  24). — Nickel  and  cobalt 
chromates  are  insoluble  in  water,  like  the  chromates  of  copper,  zinc, 
and  cadmium,  and  are  not  precipitated  from  nickel  and  cobalt 
solutions  ;  they  must  therefore  be  polymerised. 

Xickel  chrojiiate,  NiCrO^,  is  obtained  by  heating  a  solution  of 
6 '5  grams  of  nickel  carbonate  and  10  grams  of  chromium  trioxide  in 
10  c.c.  of  water  in  a  sealed  tube  to  260°  for  several  hours.  The  solid  is 
collected  and  washed  with  water,  alcohol,  and  ether.  It  forms  black 
crystals,  insoluble  in  hot  dilute  nitric  acid,  and  only  slowly  attacked 
by  concentrated  nitric  acid  or  aqua  regia.  For  analysis,  it  is  fused 
with  sodium  and  potassium  carbonates,  forming  nickel  oxide  and 
alkali  chromate. 

Cobidt  chromate,  CoCrO^,  prepared  in  a  similai  manner  at  185°, 
forms  greyish-black  crystals,  readily  soluble  in  hot  dilute  nitric  acid. 
For  analysis,  mercurous  nitrate  is  added,  and  the  cobalt  precipitated 
from  the  liltrate  by  alkali. 

Cobalt  chromate  di/iydrate,  CoCrO^,2H.,0,  obtained  from  cobaltic 
acetate  and  potassium  chromate  in  an  attempt  to  prepare  complex 
cobaltic  chromates,  forms  bronze-coloured  prisms  or  leaflets,  always 
mixed  with  some  double  chromate.  C.  H.  D. 

Stability  and  Reactions  of  Uranyl  Chloride.  William 
Oechsner  de  Coninck  (Bull.  Acad.  roy.  Belg.,  1909.  836 — 837). — 
Uranyl  chloride  is  stable  in  a  perfectly  dry  atmosphere.  An  aqueous 
solution,  if  air  is  excluded,  slowly  deposits  a  small  quantity  of  uranic 
hydroxide,  which  after  some  time  partly  redissolve.  The  decom- 
position is  more  rapid  in  presence  of  air.  No  evidence  has  been 
obtained  of  the  formation  of  chlorouranic  acid,  UOgCl'OH, 

W.  0.  W. 

Action  of  Uranic  Sulphate  on  Calcium  Carbonate.  William 
Oechsner  de  Conikck  {Bull.  Acad.  roy.  Belg.,  1909,  838 — 843). — 
Uranic  sulphate  and  calcium  carbonate  interact  when  covered  with 
water,  or  when  a  mixture  of  the  two  salts  is  fused,  triturated  in 
a  mortar,  or  compressed.  Analytical  details  of  experiments  are  given, 
from  which  it  appears  that  19*97 — 29*33%  of  the  calcium  carbonate 
is  converted  into  calcium  sulphate  under  these  conditions. 

W.  0.  w. 

Nature  of  Certain  Sodium  Uranium  Compounds.  Floyd 
J.  Metzger  and  M.  Heidelberger  {J.  Arner.  Chem.  Soc,  1909,  31, 
1040 — 1045). — This  investigation  was  undertaken  with  the  object  of 
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ascertaining  whether  the  final  product  obtained  in  the  estimation  of 
uranium  by  Patera's  method  {K.  Jc.  Geol.  Eeichsansialt,  Sitzungs 
Verhandl.,  March  20,  1866)  is  correctly  represented  by  the  formula 
NaO(U202)2.  This  formula  is  still  employed,  although  it  ought  to  have 
been  changed  to  Na^UgO^.  when  the  formula  for  water  was  altered 
from  HO  to  ^^0.  The  results  of  the  experiments  show  that,  although 
sodium  uranate  may  actually  be  precipitated  of  the  composition  NagU^Oy, 
on  washing  with  water  to  remove  the  excess  of  alkali,  it  gradually 
undergoes  partial  hydrolysis,  so  that  pure  sodium  uranate,  obtained  by 
adding  sodium  hydroxide  to  a  solution  of  uranyl  nitrate,  has  the  com- 
position Na^UgOjy,  and  Patera's  precipitate  the  composition  NagUjQ035. 

E.  a 

[Preparation  of]  Uranates  by  a  Wet  Method.  William 
Oechsner  de  Coninck  {Bull.  Acad.  roy.  Belg.,  1909,  835 — 836). — 
A  solution  of  calcium,  strontium,  barium,  or  magnesium  chloride  is 
added  to  a  solution  of  uranyl  chloride  and  the  mixture  treated  with 
excess  of  ammonia  (free  from  carbonate).  The  uranate  is  precipitated 
in  the  hydrated  condition.  The  reaction  is  represented  by  the  equation  : 
UO2CI2  +  MCI2  +  4NH3  +  2H2O  =  MUO4  +  4NH4CI.  W.  O,  W. 

Reduction  of  Titanium  Chloride  by  Hydrogen.  Hans 
Goerges  and  Arthur  Stabler  {Ber.,  1909,  42,  3200 — 3218.  Compare 
Abstr.,  1905,  ii,  40,  595). — The  object  of  the  present  investigation 
was  to  determine  the  course  of  the  reduction  of  anhydrous  titanium 
tetrachloride  by  hydrogen,  in  order,  if  possible,  to  find  the  best 
methods  of  making  the  anhydrous  trichloride  and  dichloride,  and  also 
the  metal.  It  also  presents  other  points  of  interest,  in  that  titanium 
trichloride  decomposes  into  the  tetrachloride  and  dichloride  at  440°, 
whereas  in  order  to  make  it  from  the  tetrachloride  and  hydrogen  a 
temperature  above  600°  is  necessary. 

The  anhydrous  tetrachloride  was  prepared  by  chlorinating  the 
carbide  obtained  from  rutile,  and  was  distilled  in  a  special  apparatus 
which  contained  no  rubber  connexions  ;  the  joints  were  all  of  glass, 
and  any  necessary  seals  were  made  with  mercury,  which  is  attacked  to 
a  very  slight  extent  only  by  the  tetrachloride. 

In  the  first  sets  of  experiments  a  dry  mixture  of  titanium  tetrachloride 
and  hydrogen  was  passed  through  a  porcelain  tube,  which  was  heated 
electrically  to  different  definite  temperatures.  The  amount  of  decom- 
position which  took  place  was  determined  by  measuring  the  amount  of 
hydrogen  and  hydrogen  chloride  formed,  and  also  the  amount  of  tetra- 
chloride remaining  unchanged;  the  trichloride  formed  remained  as  a  solid 
deposit  in  the  porcelain  tube.  It  was  found  that  as  the  temperature 
rises,  the  amount  of  decomposition  increases.  At  785°  the  percentage 
decomposition  was  21  "7%,  whereas  at  1200°  it  was  94-3%.  Experiments 
were  made  at  eleven  other  temperatures  lying  between  these  two 
extremes.  In  all  probability  a  state  of  equilibrium  was  reached  while 
the  gases  were  in  the  hot  zone  of  the  porcelain  tube.  When  the 
concentration  of  the  hydrogen  is  increased  relatively  to  that  of  the 
titanium  tetrachloride,  the  percentage  decomposition  increases.  At 
constant  temperature  the  ratio  [TiCl3]*/[TiCl4]^  was  approximately 
constant,  but  no  explanation  of  this  could  be  given.     When  hydrogen 


chloride  was  added   to  the   mixture   of   titanium   tetrachloride   and 
hydrogen,  the  percentage  decomposition  was  considerably  diminished. 

A  new  method  is  described,  by  means  of  which  Inrj^e  quantities  of 
anhydrous  titanium  trichloride  can  be  prepared.  The  principle  used 
is  that  of  the  hot-cold  tube.  A  porcelain  tube,  which  is  electrically 
heated  by  means  of  a  wire  spiral  inside  it,  is  surrounded  by  a  glass 
tube,  which  is  externally  cooled  by  a  rapid  stream  of  cold  water.  A 
mixture  of  titanium  tetrachloride  and  hydrogen  is  passed  through  the 
space  between  these  tubes,  and  the  trichloride  collects  in  large  quanti- 
ties on  the  surfiice  of  the  cold  tube  as  a  fine,  reddish-violet  powder, 
which  rapidly  decomposes  on  exposora  to  moist  air. 

The  anhydrous  trichloride  powotsos  an  appreciable  vapour  tension  of 
the  tetrachloride,  even  at  the  ordinary  temperature,  so  that  it  under- 
goes decomposition  to  some  extent  according  to  the  equation  : 
2TiClg  :;:::::  TiClj  +  TiCl..  The  diohloride  was  prepared  from  it  accord- 
ing to  the  method  of  Friedel  and  Guirin  (this  Journ.,  1876,  i,  100), 
and  was  obtained  as  a  black  substance  which  dissolved  in  fuming 
hydrochloric  acid  with  the  formation  of  a  green  solution.  This  solu- 
tion contained  bivalent  titanium,  and  gave  the  following  reactions. 
On  boiling  in  the  air,  it  became  violet,  with  the  formation  of  tervalent 
titanium.  Nitric  acid  oxidised  it  first  to  the  tervalent  condition 
(violet),  and  then  to  the  quadrivalent  (colourless).  With  titanium 
teti-achloride :  violet  colour,  due  to  the  formation  of  the  trichloride. 
Ammonium  hydroxide,  carbonate,  or  sulphide  gave  first  a  dark  brown 
precipitate,  which  decomposed  after  a  short  time  with  the  rapid  evolu- 
tion of  hydrogen.  Potassium  thiocyanate  gave  a  green  solution,  and 
sodium  acetate  a  green  precipitate  of  the  titanous  acetate.  On  heating 
with  mercuric  chloride,  calomel  was  precipitated. 

Indications  were  obtained  that  when  the  trichloride  is  reduced  by 
hydrogen  at  a  bright  red  heat,  some  metallic  titanium  is  formed. 

T.  S.  P. 

Colloidal  Thorium.  Edgar  Wedekind  and  Heixrich  Bauhhaueb 
{Zeitach.  Chein.  Jiul.  Kolloide,  1909,  5,  191— 193).— This  material  is 
of  special  interest,  as  it  is  a  radioactive  element  in  a  colloidal 
condition.  The  technique  of  its  preparation  was  suggested  by  that  of 
the  authors'  previous  work  with  zirconium  (compare  Abstr.,  1908,  ii, 
501).  Finely-divided  thorium  metal  (95 — 96%)  is  thoroughly  rubbed 
up  in  a  mortar  with  cold  dilute  acetic  acid  (a  stronger  acid  would  act 
on  the  metal).  The  paste  is  brought  on  to  a  filter,  and  the  acetic  acid 
washed  out  with  cold  water.  At  a  certain  point  a  colloidal  solution 
passes  through.  It  shows  grey  opalescence  by  reflected  light,  and 
appears  brown  when  light  is  transmitted  through  it.  The  hydrosol 
of  thorium  is  fairly  stable  in  the  presence  of  certain  electrolytes,  but 
alkalis  readily  bring  about  its  precipitation,  presumably  because  of 
the  decomposition  of  thorium  acetate,  which  exerts  a  protective  action 
on  the  colloid.  It  is  stable  against  mineral  acids.  Freezing  invari- 
ably brings  about  coagulation,  the  precipitate  being  readily  observable 
on  thawing.  A  freshly  dialysed  colloidal  thorium  solution  was  exam- 
ined in  an  electrolytic  cell.  It  was  free  from  electrolytes.  The  space 
round  the  anode  rapidly  became  clear  when  a  difference  of  potential  of 
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18  volts  was  set  up  between  the  electrodes,  the  particles  moving  to  the 
cathode.  Colloidal  thorium,  therefore,  like  colloidal  zirconium,  carries 
a  positive  charge.  In  a  very  dilute  solution,  particles  can  be  resolved 
ultra  microscopically.  They  appear  colourless,  smaller  than  those  of 
zirconium,  and  to  be  in  violent  commotion.  A  comparison  of  the 
radio-activities  of  thorium  as  metal  and  as  hydrosol  showed  that 
0'0235  of  the  latter  were  equivalent  to  0"111  of  the  former.  It  is 
remarkable  and  not  explained  that  although  metallic  thorium  has  a 
radio-activity  of  15 '4  uranium-potassium-sulphate  units,  and  that  of 
thorium  oxide  prepared  from  it  is  8-6,  yet  that  of  the  thorium  hydrosol 
is  smaller  than  that  of  thorium  nitrate  solution.  The  gel  dried  in  a 
high  vacuum,  and  at  a  high  temperature  was  found  to  contain  thorium 
20-5%,  and  thorium  oxide  78%.  G.  S.  W. 

Equilibrium  Reactions  with  Bismuth  Hydroxide.  Walter 
Herz  and  Alfred  Bulla  {Zeitsch.  anorg.  Chem.,  1909,  63,  282 — 284). 
— The  experiments  of  Herz  and  Muhs  (Abstr.,  1904,  ii,  413)  have 
been  repeated,  using  the  pure  compound  BiO'OlI  prepared  by  Moser's 
method  (this  vol.,  ii,  320).  The  two  following  reactions  were 
studied  : 

BiO-OH  +  KCl  z::  BiOCl  +  KOH 
BiO-OH  +  KBr  :=_  BiOBr  +  KOF. 

The  values  obtained  for  the  equilibrium  constants  were  0'082  and 
0*57  respectively,  differing  considerably  from  those  formerly  found 
from  the  reverse  reactions.  There  are  probably  several  distinct 
bismuth  hydroxides.  C.  H.  D. 

Preparation  of  Colloidal  Gold  Solutions  by  means  of 
Hydrogen  Peroxide.  Friedeich  Doerinckel  {Zeitsch.  anorg.  Chem., 
1909,  63,  344— 348).— A  solution  containing  6  grams  HAuCl4,3H20 
per  litre  is  used,  2  c.c.  being  added  to  100  c.c.  of  water,  followed  by 
live  drops  of  hydrogen  peroxide  solution,  stirring  continuously. 
Eeductiou  sets  in  after  a  minute,  and  is  complete  in  a  few  seconds, 
giving  a  deep  wine-red  solution  with  slight  opalescence.  Perfectly 
clear  solutions  may  be  prepared  by  the  addition  of  Zsigmondy's 
"  nucleus  "  solution  to  the  above  mixture. 

In  alkaline  solutions,  hydrogen  peroxide  gives  only  turbid  sus- 
pensions, unless  about  1  c.c.  of  the  "nucleus"  liquid  is  added,  when 
a  deep  blue  solution,  clear  in  transmitted  or  reflected  light,  is 
obtained. 

Several  of  the  solutions  have  been  compared  ultra-microscopically 
with  those  prepared  by  reduction  with  phosphorus.  C.  H.  D. 

Gold-Magnesium  Alloys.  Rudolf  Vogel  {Zeitsch.  anorg. 
Chem.,  1909,  63,  169 — 183). — Alloys  of  gold  and  magnesium  are  best 
prepared  by  melting  the  magnesium  in  a  current  of  hydrogen  and 
adding  the  gold  in  small  quantities,  the  reaction  being  violent.  Alloys 
containing  less  than  27%  Mg  do  not  attack  porcelain  even  at  1300°, 
but  those  richer  in  magnesium  attack  it,  dissolving  magnesium  silicide. 

Gold   and    magnesium   form    three   compounds,    each   of    which   is 


IXOKOAXIC   CHEMISTRY.  897 

indicated  by  a  maximum  on  the  freezing-point  curve,  AuMg  melting 
at  1160  ,  AuMgj  at  796°,  and  AuMgg  at  830".  The  first  forms  eolid 
solutions  with  both  components,  and  the  last  with  small  quantities  of 
gold,  but  the  latter  solid  solution  breaks  up  into  AuMg,  and  AuMg^ 
at  about  715°. 

The  alloys  containing  up  to  18  atomic  %  Mg  are  yellow  ;  all  others 
are  silver-grey.  Thoee  containing  30 — 66  atomic  %  Mg  are  brittle, 
with  a  maximum  hardness  5  and  glassy  fracture ;  the  other  alloys  are 
more  or  less  malleable,  with  granular  fracture.  All  are  stable  in  air 
at  the  ordinary  temperature,  and  only  those  containing  free  mag- 
nesium tarnish  in  moist  air.  With  66 — 75  atomic  %  Mg,  swelling  and 
disintegration  takes  place  at  600°.  From  0  to  50  atomic  %  Mg,  only 
aqua  regia  attacks  the  alloys ;  from  50  to  60%,  concentrated  nitric 
acid ;  above  this,  dilute  acids  dissolve  the  magnesium. 

Eutectic  structures  are  well  developed  in  the  series.  The  compound 
AuMgj  separates  in  large  and  regularly  formed  crystals  from  its 
alloys  with  magnesium.  C.  H.  D. 


Decomposition  of  Silver  Tetrachloroplatinate  by  Water  and 
the  Preparation  of  Fulminating  Platinum.  Jules  Jacobsek 
{Campt.  rend.,  1909,  149,  574 — 577). — Silver  tetrachloroplatinate  is 
decomposed  by  water  at  100°  in  three  hours,  or  on  the  water- bath  in 
eight  hours,  thus:  Ag2PtCl^(OH),-|-H20  — >  2AgCl-l-H,PtCl.,(0H)^. 
The  silver  chloride  is  contaminated  with  some  platinum  compound 
containing  less  chlorine  than  tetrachloroplatinate,  but  the  yield  of 
dichloroplatinie  acid  is  80 — \)0%  of  the  theoretical.  The  solution  of 
dichloioplatiuic  acid  containing  only  platinum  and  chlorine  wa» 
decomposed  by  heating  to  80 — 90°,  and  passing  a  slow  stream  of 
hydrogen  sulphide  for  one  hour,  boiling,  and  treating  with  hydrogen 
sulphide  for  ten  minutes.  The  platinum  was  entirely  precipitated  by 
this  means,  and  the  filtrate,  having  been  boiled  to  remove  hydrogen 
sulphide,  was  analysed  for  chlorine. 

On  pouring  excess  of  ammonia  into  a  solution  of  dichloroplatinie 
acid,  the  liquid  turns  a  dark  colour,  and  finally  precipitates  a  brown, 
flocculent  mass  containing  no  chlorine  and  resembling  ferric  hydroxide. 
Washed  with  boiling  water  until  free  from  ammonia  and  dried,  this 
precipitate  presents  a  conchoidal  structure.  If  dried  at  100°  and 
then  over  sulphuric  acid,  it  rehydi-ates  with  such  avidity  that  the 
particles  jump  about.  When  it  is  heated  gently  above  250°,  the  com- 
pound blackens,  and  finally  explodes  with  some  violence,  giving  spongy 
platinum,  nitrogen,  oxygen,  and  water  vapour.  The  fulminating  com- 
pound, which  is  easily  soluble  in  hydrochloric  acid,  contains  67*57%  of 
platinum  and  2  944%  of  ammonia.  It  loses  water  when  heated,  until 
at  220°  18*47%  (6  molecules)  have  been  removed.  The  formula 
NH3[Pt(OH).].3  corresponds  with  these  properties. 

If  pyridine,  instead  of  ammonia,  is  added  to  dichloroplatinie  acid,  an 
exactly  similar  detonating  compound  is  obtained,  to  which  the  formula 
C.NH-[Pt(0H).]2  is  ascribed.  The  carbon  and  hydrogen  contents 
are  8*893  and  2*188  respectively,  instead  of  the  calculated  9*397  and 
2*349.  K.  J.  C. 
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Decomposition  of  Ammonium  Platinichloride  and 
Ammonium  Platinibromide  by  Heat.  Prafulla  Chandra  Ray 
and  Atul  Chandra  Ghosh  {Zeitsch.  anorg.  Chem.,  1909,64,  184 — 188). 
— Ammonium  platinichloride  decomposes  when  heated  according  to 
the  equation  :  3(NH4)2PtCl6  =  3Pt  +  1 6HC1  +  2NH4CI  +  2N2.  The 
formation  of  di-imide  (Maumene,  Abstr.,-1890,  262)  does  not  take 
place.  Collecting  the  ammonium  chloride  in  a  tube  packed  with 
asbestos,  and  the  hydrogen  chloride  in  a  tube  packed  with  glass  beads 
moistened  with  potassium  hydroxide  solution,  the  ratio  of  the  chlorine 
in  the  two  tubes  is  found  to  vary,  owing  to  the  absorption  of  hydrogen 
chloride  by  the  glass  and  asbestos.  If  the  salt  is  very  dry,  traces  of 
chlorine  are  set  free. 

Ammonium  platinibromide  decomposes  partly  in  the  same  way : 
3(NH4)2PtBrg  =  3Pt  +  16HBr  +  2NH^Br  +  2N^,  and  partly  with  libera- 
tion of  bromine:  (NH4)2PfcBrg  =  Pt  + 2NH4Br +  4Br.  The  quantity 
of  bromine  diminishes  as  the  salt  is  more  thoroughly  dried. 

C.  H.  D. 

Platinum  Trioxide.  A  New  Oxide  of  Platinum.  Lothar 
W6hl:er  and  F.  Martin  {Ber.,  1909,  42,  3326— 3333).— The  hydrate 
of  platinum  dioxide  was  dissolved  in  2i\^-potassium  hydroxide,  and  the 
yellow  solution  submitted  to  anodic  oxidation,  being  well  cooled  mean- 
while. The  anode  was  in  the  shape  of  a  crucible,  and  the  platinum 
wire  cathode  was  contained  in  a  porous  cell  filled  with  potassium 
hydroxide.  Soon  after  the  electrolysis  was  started,  the  anode  became 
covered  with  a  golden -coloured  deposit,  and  this  peeled  off  after  a  time 
in  the  form  of  thin  plates,  which  had  a  silky  sheen ;  this  deposit  was 
amorphous.  After  being  well  washed  with  ice-cold  water,  it  was 
analysed  and  found  to  have  the  composition  SPtOg.KgO,  that  is,  it  was 
an  alkali  salt  of  platinum  trioxide.  The  trioxide  itself  was  obtained 
from  the  salt  by  treatment  with  ice-cold  iV/2-acetic  acid.  A  reddish- 
brown  substance  was  obtained,  which  contained  slightly  less  oxygen 
than  that  necessary  for  the  trioxide,  owing  to  the  fact  that  it  readily 
parts  with  some  of  its  oxygen  as  soon  as  all  the  alkali  has  been 
removed.  On  keeping,  the  percentage  of  oxygen  gradually  decreases, 
but  it  never  falls  to  that  necessary  for  the  dioxide,  probably  because  a 
solid  solution  of  the  trioxide  in  the  dioxide  is  formed. 

Platinum  trioxide  is  not  acted  on  by  dilute  sulphuric^  nitric,  or 
acetic  acids.  It  slowly  liberates  chlorine  from  dilute  hydrochloric  acid. 
Sulphurous  acid  dissolves  it  with  the  formation  of  a  colourless  complex. 
Concentrated  sulphuric  and  nitric  acids  slowly  decompose  it  with 
the  formation  of  the  dioxide.  On  gently  heating,  it  gives  the 
dioxide. 

In  the  cold  it  has  no  action  on  alcohol  or  acetic  acid.  The  oxidation 
which  takes  place  on  warming  is  due  to  the  dioxide  which  is  formed. 

It  does  not  decompose  hydrogen  peroxide,  and  must  therefore  be 
classed  as  a  polyoxide  or  peroxide  of   platinum    of    the   constitution 

o:pt<g. 

The  formation  of  platinum  trioxide  explains  a  number  of  phenomena 
which  have  been  observed  by  other  investigators  when  working  with 


311NERALOOICAL  CHEMISTRY.  899 

platinum.     In  particular,  it  may  be  mentioned  that  the  anodic  passivity 
of  platinum  is  probably  due  to  the  formation  of  this  oxide. 

T.  S.  P. 

Platinum  Selenides.  Ahnaldo  Minozzi  (Atti  R.  Accad.  Litieei, 
1909,  [v],  18,  ii,  150 — 154). — The  action  of  formaldehyde  on  a  solution 
containing  a  platinichloride  and  a  selenite  in  presence  of  excess  of  an 
alkali  hydroxide  yields  plcUinum  triseUnide  as  a  black,  flocculent 
precipitate,  thus  :  KjPtCla  +  SSeO,  +  8H-CH0  +  1 2K0H  =  PtScg  + 
6KC1  +  SH'COjK  +  lOHjO.  When  heated  to  dull  redness  in  a  current 
of  carbon  dioxide,  the  triselenide  is  converted  into  the  diseUnidet 
PtSe,,  which  forms  a  greyish-black  powder.  T.  U.  P. 

Preparation  and  Composition  of  Double  Compounds  of 
Pd(NH3),X.,  with  Pd(NH,)^X2.  Preparation  of  Pd(NH,-NH,)Cl... 
W.  A.  J3URDAK0FF  {J.  Ru$9.  Fhy$.  Cfiem.  Soc.,  1909,  41,  757—759).— 
The  compound,  Pd(NH,),Br2,4Pd(NHj)^Br.,  or  PdEr^.S^NHj,  forms 
yellow  crystals  belonging  to  the  quadratic  system  [I.  Tanatar  :  axial 
ratio  for  the  form  {lllj,  1  : 1'1487,  and  for  the  pyramid  J112}, 
1  :  0*5835].  On  reduction  with  hydrogen,  it  decomposes  according  to 
the  equation:  PdX„nNH,  + H.,=  Pd +  2NH^X  +  (n- 2)NH3.  This 
compound  is  analogous  to  the  chloro-compound  previously  obtained 
{ibid.,  1897,  29,  739),  which  is  now  shown  to  have  the  formula 
PdClj.SjNHg,  and  not  PdCijiS^NHj.  The  iodocompound  (compare 
ibid.,  1908,  40,  742)  is  not  analogous  with  the  chloro-  and  bromo- 
compounds,  as  it  has  the  composition  Pdl2,3JNH3,§H30. 

In  the  precipitation  of  palladium  from  solutions  of  palladium 
chloride  by  means  of  hydrazine  hydrochloride,  reduction  to  the  metal 
takes  place  only  in  hot  solutions.  In  the  cold,  the  compound, 
PdNjH^Clo,  separates  as  an  abundant,  yellowish-white  precipitate  ; 
this  compound  is  decomposed  to  some  extent  by  water  at  the  ordinary 
temperature,  whilst  on  boiling  with  water,  complete  decomposition 
takes  place  according  to  the  equation  :  SPdNjH .CL  —  3Pd  +  2NH.C1  -t- 
4HCH-2No.  T.  H.  P. 


Mineralogical    Chemistry. 


Optical  Activity  of  Mineral  Oils  in  an  Optically  Transparent 
State.  Paraffin  Content  of  Mineral  Oils  as  Criterion  for 
Judging  their  Relative  Geological  Age.  Leo  Ubbelohde  {£er., 
1909,  42,  3242—3247). — Polemical.  A  criticism  of  Rakusin's  views 
(compare  this  vol.,  ii,  490,  586).  W.  H.  G. 

A  New  Occurrence  of  Lautite.  Lucien  Durr  {Mitt.  Geol. 
Zandesanst.  Elsaas-Lothringen,  1907,  6,  249 — 252). — This  mineral, 
previously  known  only  from  Marienberg,  in  Saxony,  has  been  found  as 
imperfect  cx-ystals  and    radial    aggregates  in  association  with  native 


900  ABSTRACTS   OF   CHEMICAL   PAPERS. 

arsenic,  tetrahedrite,  smaltite,  proustite,  etc.,  at  the  Gabe  Gottes  mine 
in  Rauenthal,  near  Markirch,  Elsass,  It  is  light  steel-grey  with  a 
reddish-tinge;  the  streak  is  black.  Brittle;  H  =  3 — 3^;  D  4-53. 
There  are  good  cleavages,  and  the  mineral  thus  shows  some  resemblance 
to  enargite.  (Measurements  of  the  angles  between  three  co-zonal 
cleavages  appear  to  indicate  that  the  mineral  is  monoclinic.)  Analysis 
agrees  Avith  the  formula  CuAsS. 

Cu.  As.  S.  Total. 

37-07  44-53  18-30  99-90 

V.  DuRRFELD  (op.  cit.,  1909,  7,  121 — 126)  describes  a  single  crystal 
of  lautite  from  this  locality ;  it  is  orthorhombic,  with  a:b  -.0  = 
0-69124  :  1  : 1-0452,  and  a  perfect  basal  cleavage.  L.  J.  S. 

The  Occurrence  of  Ammonia  and  Nitrates  in  Potash 
Deposits.  WiLHELM  BiLTZ  (Zeitsch.  anorg.  Chem.,  1909,  64, 
215 — 216.  Compare  this  vol.,  ii,  571). — A  specimen  of  salt-clay  from 
Schbnebeck  showed  an  average  ammonia  content  near  that  of  samples 
from  Stassfurt  and  Vienenburg,  but  a  regular  increase  from  the 
surfaces  to  the  middle  of  the  deposit  could  not  be  observed. 

The  value  0-2  mg.  per  litre  for  the  ammonia  in  sea-water  is  too 
high ;  the  value  in  the  oceans  more  nearly  approaches  0-05  mg. 

C.  H.  D. 

Pyromorphite  from  British  Columbia.  0.  Bowles  {Amer.  J. 
Sci.,  1909,  [iv],  28,  41 — 44). — Crystals  of  pyromorphite  are  found, 
together  with  cerussite  and  galena,  in  the  Society  Girl  mine  in  south- 
eastern British  Columbia.  A  crystallographic  description  is  given  of 
this  material,  and  analysis  (I)  of  wax-yellow  crystals  and  (II)  of  green 
crystals.     These   analyses  agree  with  the   usually  accepted  formula, 

Pb,CI(P0,)3. 

Total, 
less 
PbO.    CaO.     FeO.     P-A-     MOs-      CI.        CaF^.     Insol.OforF.Sp.gr. 

I.  80-20     0-59       0-86     16-12       0-41       2-52       trace       O-QS     100-21     7-013 
II.     80-13     0-56       0-46     15-65       0-90       2-59         —        0-05       99-75     7-051 

L.  J.  S. 

Vashegyite,  a  New  Basic  Aluminium  Phosphate  from 
Hungary.  Karl  Zimanyi  {Math,  es  Termeszetiud.  Ertesito,  Budapest, 
1909,  27,  64;  Zeifsch.  Kryst.  Min.,  1909,  47,  53— 55).— The  mineral 
occurs  in  some  abundance  in  limonite  in  the  iron  mine  of  Yashegy 
in  comitat  Gombr,  where  it  forms  compact,  dull,  white  masses,  with 
the  appearance  of  meerschaum.  It  is  porous,  and  adheres  to  the 
tongue.  Hardness  2 — 3  ;  D  1*964.  Analysis  I  agrees  with  the 
formula  4Al2O3,3P2O5,30H2O  : 

AlA-     FeaO.,.    K2O.     Na.p.     P^O.,.       CO.,.       HoO.      Insol.      Total. 
I.     28-33       1-19       0-16       0-05       31-32       0-12       38-97       0-24       100  38 

II,  29  44  —  —        27-28         —        29-15     14-62       100-49 
With   this    new   mineral  are   associated    diadochite   and    a    loose, 
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crumbling  minora! ;  the  latter  gave  analysis  II,  corresponding  with 
3Al20j(Fe.^03),2P,05,17H20.  Other  aluminium  phosphates  from  this 
locality  are  evansite  and  variscite.  L.  J.  S. 

The  Keilhauite-Zirkelite  Qroup,  and  a  New  Mineral  of  that 
Group.  UiTO  Hauser  (Zeitsch.  aiiorg.  C/iem.,  1909,  63,  340—343).— 
A  new  mineral,  uldigiu,  regarded  at  first  as  perowskite,  has  been 
found  in  a  strongly  altered  nepheline  rock  from  East  Africa. 

The  analysis  shows : 


CbjOj. 

TiOj. 

ZiO^ 

A1,0,. 

Fe,0,. 

C»0. 

Total 

Trace 

48-25 

21-95 

10-60 

tr*oo 

1900 

99-70 

The   mineral    forms    black,   glistening  octahedra,  with  conchoidal 
fracture  ;  H  5 — 6.     Its  formula  may  be  written 
Ca(Zr,Ti)05,Al(Ti,Al)05; 
it  is  thus  an  aluminous  zirkelite,  in  which  titanium  predominates  over 
zirconium. 

Keilhauite  is  regarded  as  being  derived  from  the  monoclinic  form 
of  sphene  by  isomorphous  replacement  of  Ti  and  Ca  by'Al,  Y,  Fe,  etc., 
whilst  zirkelite  and  uhligite  are  derived  from  the  regular  form  of  the 
same  mineral.  C.  H.  D. 

Pyrogenetic  Epidote.  B.  S.  Butler  {Amer.  J.  Set.,  1909,  [iv], 
28,  27 — 32). — A  leview  is  given  of  the  previous  descriptions  of  pre- 
sumably primary  epidote  in  igneous  rocks  ;  in  these  instances  the 
epidote  is  often  intergrown  with  allanite  in  granite.  Porpbyritic 
crystals  of  epidote  (anal.  I,  D  =  3-29)  are  sparingly  scattered  through 
the  porphyry  (anal.  11)  of  dykes  cutting  an  extensive  mass  of  soda- 
granite  in  Shasta  Co.,  California.  These  crystals  have  a  maximum 
length  of  12  mm.,  and,  like  the  porpbyritic  crystals  of  quartz,  have 
been  corroded  by  the  magma.  In  addition  to  this  porpbyritic  epidote, 
which  appears  to  be  a  primary  constituent  of  the  rock,  there  is  also 
some  secondary  ep'dote,  present  as  minute  granules,  which  has  been 
derived  from  the  biotite  and  felspar. 


SiOo. 

Ti0.j. 

AUO3.  FojOj.  FeO.  MuO.  MgO.  CaO.  Xa.,0.  K,0. 

H,0 

at 
105°. 

HoO 

alKjve 
105°.  Total. 

I.    38-22 

II.*  (58-75 

111.180-09 

0-33 
0-27 
016 

25-12   8-75   1-25   019  trace  22-77   0-11    0'06 
16-75   0-4S   1-72   004   083     0-89   695   080 
10-80   107   0-83   0-02   058     0-38   5*60     nil 

♦  Also  P.,05,  016  ;  BaO,  0  03  ;  SrO.  0*03. 
t  Also  ZiOj,  0-01 ;  PjOj,  0-04  ;  BaO,  SrO,  nil. 

0-62 
0-84 
0-24 

3-04  100-36 
1-52  100  06 
0-52  100-34 

L.  J.  S. 

Nephrite  and  Magnesium  Rocks  from  South  Island,  New 
Zealand.  Alexander  Moncrieff  Finlayson  {Quart.  Joum.  Geol. 
Soc,  1909,  65,  351 — 380). — A  description  is  given  of  the  intrusive 
peridotites  which  extend  as  a  belt  along  the  western  side  of  South 
Island.  Analyses  are  given  of  the  following  minerals.  Tourmaline 
(anal.  I),  occurring  as  large,  dark  green  to  black  crystals  with  corundum 
and  magnetite  in  a  matrix  of  chlorite  and  serpentine  at  the  contact  of 
serpentine  with  schists  at  Parapara.     Epidote  (anal.  II),  pale  yellow 
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to  colourless,  columnar  crystals,  forming  with  some  serpentine  an 
epidote-rock  at  the  contact  of  serpentine  and  limestone  near  Dun 
Mountain.  Amphibole  (anal.  Ill),  forming  a  serpentine-am phibole 
rock  at  the  same  contact  as  No.  II.  Nephrite  (jade  or  New  Zealand 
"greenstone") ;  analyses  of  a  series  of  specimens  selected  to  show  the 
difference  in  composition  (especially  as  regards  the  amount  of  iron) 
with  the  range  in  colour :  IV,  deep  green ;  V,  medium  green  ;  VI, 
olive-green ;  VII,  pale  green ;  VIII,  greenish-white.  The  small 
amounts  of  alkalis  shown  in  these  analyses  are  no  doubt  due  to  the 
intermixture  of  glaucophane  and  riebeckite  with  the  tremolite-actinolite 
molecules.  When  found  in  situ,  the  nephrite  is  associated  with  the 
peridotite  and  serpentine  rocks.  It  may  have  had  more  than  one 
mode  of  origin:  (1)  uralisation  of  the  pyroxenes  of  the  peridotites ; 

(2)  metamorphic  action  at  the  contact  of  serpentine  and  limestone ; 

(3)  direct  change  of  olivine  to  nephrite ;  (4)  deep-seated  meta- 
morphism  of  serpentine-talc-carbonate  rocks.  These  changes  were 
accompanied  by  great  earth  pressures  and  sheai-ing,  to  which  the 
compact  and  matted  fibrous  structure  of  the  nephrite  is  ascribed. 


SiO.. 

AloOg. 

FegOg. 

FeO. 

MnO.  CaO. 

MgO. 

Na^O. 

K2O. 

HgO. 

Total. 

I.* 

36-80 

25-37 

0-13 

6-12 

—      2-31 

12-91 

1-20 

0-45 

3-95 

99-65 

II. 

42-4.5 

23-27 

7-91 

1-22 

—    21-52 

1-45 

— 

— 

2-62 

100-44 

III. 

48-20 

1-85 

4-67 

10-96 

—    12-62 

19-58 

— 

0-66 

1-43 

99-47 

IV. 

56-25 

0-42 

1-67 

5-61 

0-33  12-67 

20-55 

0-35 

— 

1-89 

99-74 

V. 

56-01 

0-65 

1-88 

5-02 

0-29  13-41 

20-65 

0-45 

0-28 

2  03 

100-67 

VI. 

55-89 

2-34 

2-39 

2-34 

0-41  13-97 

18-72 

0-51 

— 

2-21 

98-78 

VII. 

57-45 

1-09 

0-24 

1-35 

0-28  15-41 

20-61 

— 

0-51 

2-65 

99-59 

^III. 

58-28 

0-88 

0-29 

0-35 

trace  14-98 

22-08 

0-42 

0-38 

1-98 

99-64 

*  Also  B2O3, 

10-41; 

and  traces  of  lithia  and  fluorine. 

L. 

J.  S. 

Presence  of  Selenium  in  Mineral  Waters  from  La  Roche- 
Posay.  Felix  Taboury  {Bull.  Soc.  chim.,  1909,  [iv],  5,  865—867).— 
The  composition  of  the  soluble  matter  contained  in  the  waters  from 
the  three  springs  at  La  Roche-Posay  is  given.  They  each  contain 
traces  of  lithium  and  0*2%  of  selenium,  both  these  constituents  being 
found  in  that  portion  of  the  residue  soluble  in  a  mixture  of  alcohol 
and  water.  Arsenic,  which  has  been  recorded  previously  as  occurring 
in  these  waters,  could  not  be  detected,  and  it  is  suggested  that 
selenium  may  have  been  mistaken  for  arsenic.  T.  A.  H. 


Physiological    Chemistry. 


The  Gaseous  Exchange  in  Insects,  and  its  Relation  to  the 
Temperature  of  the  Air.  B.  Slowtzoff  {Biochem.  Zeitsch.,  1909, 
19,  497 — 503). — The  experiments  were  carried  out  chiefly  with  dung- 
beetles.     The  carbon  dioxide  output  increases  with  rise  of  temperature 
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to  a  certain  maximum,  at  which  it  remains  constant  on  a  further  rise 
over  an  interval  of  about  12^.  The  point  at  which  this  occurs  varies 
with  different  insects.  The  respiratory  quotients  for  different  species 
of  insects  were  determined.  S.  B.  S. 

The  Light  Extinctioo,  the  Capacity  to  Unite  with  Oases, 
and  the  Percentage  of  Iron  in  Human  Blood-pigment  in 
Normal  and  Pathological  Conditions.  £.  E.  Butterpiklo 
{Zeilsch.  pht/siol.  Ch«m.,  1909,  62,  173— 225).— In  various  diseased 
conditions,  including  the  different  kinds  of  anaemia,  human  hemo- 
globin remains  unchanged  as  regards  the  physical  and  chemical 
constants  investigated.  W.  T>.  IT. 

Agglutination  and  Haemolysis  of  Red  Blood-corpuscles  by 
SaltH  of  Heavy  Metals.  J.  Dlnin-Borkowski  and  Z.  Szymaxowbki 
(Bull.  Acad.  Sex.  Cracovo^  1909,  746 — 758). — There  is  no  connexion 
between  the  agglutinating  and  hcmolysing  power  of  the  salts  of  the 
heavy  metals  and  the  valency  and  chemical  relationship  of  these 
metals.  G.  B. 

The  Significance  of  the  Cataphoresis  of  Blood-corpuscles. 
Rudolf  lii)»EK  {BiocUm.  Zeitsch.,  1909,  19,  494— 496).— Some 
theoretioiil  remarks  on  the  nature  of  the  phenomena  observed  when 
blood -corpuscles  are  treated  ^with  carbon  dioxide ;  a  criticism  of  the 
views  of  Spiro  and  Henderson  on  this  subject.  S.  B.  S. 

Total  Sugar  in  the  Plasma  and  Qlobules  of  Blood.  Raphael 
Lkpine  and  li.  Boulud  {Compt.  rend.,  1909,  149,  583 — 586.  Compare 
Abstr.,  1906,  ii,  868  ;  1908,  ii,  957  ;  this  vol.,  ii,  68).— Sugar  in  the 
blood  estimated  in  the  ordinary  way  is  called  by  the  author  "im- 
mediate sugar,"  whilst  the  maximum  amount  of  sugar  obtained  after 
treatment  witli  hydrogen  fluoride  as  already  described  is  called  "  total 
sugar."  An  investigation  is  described  on  the  estimation  of  sugar  in 
the  plasma  and  the  corpuscles  of  blood  from  dogs  in  a  normal 
condition  and  after  deprivation  from  food.  The  sum  of  the  immediate 
sugar  of  the  plasma  and  clot  is  slightly  higher  than  the  immediate 
sugar  of  the  blood  before  centrifugalisation  ;  the  total  sugar,  however, 
is  the  same  in  each  case.  W.  O.  "W. 

The  Amount  of  Peptolytic  Enzymes  in  Rabbit's  Serum 
under  Varying  Conditions.  II.  Emil  Abderhalden  and  Wolfgang 
Weichardt  (Zeitsch.  physiol.  Chem.,  1909,  62,  120 — 128.  Compare 
this  vol.,  ii,  816). — In  a  previous  research  it  was  shown  that  normal 
rabbit's  serum  contains  no  peptolytic  enzyme  capable  of  decomposing 
glycyl-Z-tyrosine  into  its  constituents,  but  this  enzyme  appears  when 
the  rabbit  has  been  intravenously  treated  with  certain  proteins 
— horse-serum  and  egg-white.  In  the  present  research,  it  is  shown 
that  the  same  result  follows  the  intravenous  administration  of  certain 
protein  cleavage  products,  namely,  certain  peptones  obtained  by  the 
partial  acid  hydrolysis  of  silk.  W.  D.  H. 
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The  Amount  of  Peptolytic  Enzymes  in  Dog's  Blood-serum 
under  Various  Conditions.  III.  Emil  Abderhalden  and  Ludwig 
PiNCUssoHN  (Zeitsch.  2)hy8ioL  Chem.,  1909,  62,  243— 249).— The 
peptolytic  power  of  the  normal  blood-serum  of  the  dog  is  nil,  or  almost 
so,  but  it  appears  on  the  parenteral  administration  of  certain  proteins 
and  "peptones."  This  is  not  due  to  an  enzyme  specific  in  relation  to 
the  protein  injected.  It  may  be  elicited  by  the  subcutaneous  injection 
of  gliadin.     This  power  of  the  serum  is  lost  on  heating  to  60 — 65°. 

W.  D.  H. 

The  So-called  Artificial  Complements.  E.  von  Ivnaffl-Lenz 
{Biochem.  Zeitsch.,  1909,  20,  1 — 9). — Comparisons  were  made  between 
the  action  of  artificial  complements  (oleic  acid,  etc.)  and  natural 
complements  from  serum,  etc.  It  was  found  that  haemolysis  caused  by 
oleic  acid,  bile  salts,  or  saponins  could  be  inhibited  equally  strongly 
both  by  normal  and  immune  sera.  There  was  only  a  difference  in  the 
time  of  reaction.  By  heating  the  hsemolysing  mixture  to  56°,  there 
was  a  very  slight  weakening  of  the  hsemolysis  in  great  dilutions, 
although  the  reaction  time  was  lengthened.  By  heating  highly  diluted 
immune  serum,  it  loses  its  activity.  Blood-corpuscles,  sensitised  with 
a  specific  serum,  are  hsemolysed  by  soaps  more  quickly  and  as  strongly 
as  normal  corpuscles.  Mixt\ires  of  serum  with  solanin  or  sapotoxin  act 
like  the  corresponding  mixtures  containing  soaps ;  they  differ  in  one 
respect  only,  in  that  haemolysis  undergoes  neither  weakening  or  slowing 
after  heating  to  56°.  Oleic  acid  and  bile  salts  behave  differently  to  com- 
plements, with  which  they  cannot,  therefore,  be  regarded  as  identical. 

S.  B.  S. 

Metabolism  of  Different  Classes  of  Animals.  II.  Emil 
Abderhalden  and  Gael  Brahm  (Zeitsch.  physiol.  Chem.,  1909,  62, 
133 — 135). — Young  dogs  who  have  taken  nothing  but  milk  resemble 
rabbits  in  excreting  pyridine  as  such.  After  they  are  fed  on  meat, 
they  acquire  the  power  of  excreting  pyridine  as  a  methyl  compound, 
but  later  in  life  even  prolonged  feeding  on  milk  does  not  alter  the 
metabolic  habit  when  it  is  once  developed.  Rabbits,  on  the  other 
hand,  never  form  methylpyridine,  even  when  fed  on  milk  or  on  meat. 

W.  D.  H. 

The  Digestion  of  Pat  in  the  Animal  Body.  S.  J,  Levites 
{Biochem.  Zeitsch.,  1909,  20,  220— 223).— Only  very  slight  saponifica- 
tion of  beef -fat  occurs  in  the  stomach,  although  very  marked  liberation 
of  fatty  acids  from  the  fat  in  yolk  of  egg  may  be  observed.  These 
experiments  bring  into  harmony  the  apparently  contradictory  results 
of  Volhard  (compare  Abstr.,  1903,  ii,  494)  and  Levites  (compare 
Abstr.,  1908,  ii,  960).  G.  S.  W. 

The  Accelerating  Effect  of  Potassium  on  Sugar  Degrada- 
tion. Alimentary  Glycosuria.  Julius  Stoklasa  {Zeitsch.  physiol. 
Chem.,  1909,  62,  47 — 57).— Attention  is  called  to  certain  experiments 
of  the  author  which  show  that  in  plants  the  oxidation  processes,  as 
determined   by  the   quantity   of    expired    carbon    dioxide,    are   more 
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energetic  in  the  presence  of  larger  quantities  of  poiassiam  than  in  the 
pre  '  '  -mall  quantities  or  absence  of  this  element.     It  is  claimed 

thii  im   plays  an  equally  important  part  in  the  oxidation  of 

sugai-  in  ihu  animal  organism,  and  it  is  surmised  by  the  author  that 
the  8ub8taiice  secreted  by  the  pancreas  which  inflaenees  sugar  meta- 
bolism contains  potassium.  8.  B.  8. 

Can  the  Dog^  Digest  Cellulose  or  Raw  Fibre  ?  Arthur  Schku- 
NEUT  and  Ernst  Lajtscu  {liiochem.  ZtUtch.,  lUOi),  20,  10— 21).— The 
authorn  cousider  that  the  dog  is  incapable  of  digesting  either  cellulose 
or  raw  fibre,  and  that  the  previous  statements  to  the  contrary  effect 
are  due  to  fmilty  technique.  Previous  workers  have  failed  to  take 
account  of  the  uator  muI  afth  in  the  celluloee  used  for  feeding,  and  the 
method  of  anal)  hi-^  (that  uf  Simon-Lohrisch)  gives  false  results,  in  that 
hydrogen  peroxide,  which  is  added  to  decolorise  the  mixture  of  alkali 
and  8ubHtiince,  under  analysis,  readily  destroys  the  tibre.  The  authors 
recommend  a  method  of  analysis  in  which  the  organic  matter  other 
than  the  cellulose  is  destroyed  by  alkali  (100  parts  of  hydroxide  to  100 
parts  of  water),  and  no  peroxide  is  employed.  8.  B.  8. 

Influence  of  Silver  Hydrosols  and  Salts  on  Nitrogen  Meta- 
bolism. UuiDo  IzAR  {Bioohem.  ZeiUeh.,  1909,  20,  266—291).— 
Female  dogs  were  injected  by  the  jugular  vein.  The  diet  was  constant, 
and  systematic  examination  of  urine  and  faces  was  made.  Solutions 
of  silver,  whether  in  the  form  of  nitrate,  thioeulphate,  albuminate,  or 
as  hydrosol,  rendered  stable  by  the  addition  of  a  dilute  dialysed 
gelatin  solution,  raise  the  amounts  of  '*  total  nitrogen "  and  of 
"  purine-nitrogen  "  excreted  in  the  urine.  The  nitrogen  excreted  in 
the  fceces  is  diminished  by  stable  silver  hydrosol,  but  to  obtain  the 
same  result  with  nitrate,  thiosulphate,  or  albuminate  much  larger 
doses  are  needed.  This  influence  on  the  nitrogen  metabolism  could  not 
be  obtained  by  the  injection  of  quite  considerable  quantities  of 
"  coUargol  "  or  of  colloidal  silver  that  had  not  been  rendered  stable. 

G.  S.  W. 

Protein  Metabolism.  £mil  Abderhalden  and  £.  8.  London 
{Zeitach.  physiol.  Chein.,  1909,  62,  237 — 242). — It  seems  to  be  accepted 
that  an  animal  can  construct  its  own  protein  out  of  proteins  admin- 
istered parentally.  This  has  been  accounted  for  by  supposing  that 
the  injected  protein  is  first  excreted  into  the  intestine,  and  thus  under- 
goes digestion.  The  examination  of  the  intestinal  contents  in  a  fistula 
dog  after  the  subcutaneous  administration  of  200  grams  of  caseinogen 
dissolved  in  dilute  sodium  hydrogen  carbonate  solution,  lend  no 
support  whatever  to  this  hypothesis.  A  far  more  probable  explana- 
tion is  that  the  peptolytic  and  other  ferments  of  the  blood  and  other 
tissues  perform  the  act  of  cleavage.  W.  D.  H. 

Peptic  Digestion  of  Casein  from  the  Standpoint  of  the 
Acidity  of  its  Cleavage  Products.  Siegmund  KijiTHER  {P/luger's 
Archiv,  1909,  129,  557 — 602). — By  peptic  digestion,  casein  is  first 
decomposed  into  a  phosphorus-free  and  a  phosphorus-rich  constituent. 
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The  latter,  paranuclein,  on  further  digestion  yields  about  equal 
parts  of  a  phosphorus-free  and  a  phosphorus-rich  cleavage  product. 
The  former  resists  further  gastric  digestion  and  corresponds  with 
Kiihne's  aDti-complex ;  the  latter  yields  peptides,  and  acid  com- 
pounds which  contain  phosphorus  (paranucleic  acids) ;  their  presence 
increases  the  acidity  of  the  digest.  W.  D.  H. 

The  Cleavage  of  Histidine  in  the  Dog's  Organism  Emil 
Abderhalden  and  Hans  Einbeck  {Zeitsch.  physiol.  Chern.,  1909,  62, 
322 — 332). — The  importance  of  histidine  arises  from  the  fact  that  it 
is  an  abundant  cleavage  product  of  globin,  and  so  when  red  corpuscles 
are  destroyed  it  may  be  important  from  the  metabolic  point  of  view 
In  the  present  research  it  was  prepared  from  horse's  red  corpuscles. 
Its  consiitution  suggests  that  it  may  play  a  part  in  purine  metabolism, 
and  Wiechowski's  recent  work  shows  that  a  necesary  part  of  any  such 
study  is  an  estimation  of  allantoin  in  the  urine.  Examination  of  the 
fseces  shows  that  histidine  is  well  absorbed  ;  when  added  to  the  diet, 
urea  and  ammonia  increase  in  the  urine,  and  this  is  followed  later 
by  a  small  rise  in  purine  bases  and  uric  acid.  Using  the  best  methods 
for  the  estimation  of  allantoin,  the  amount  is  increased  on  the  days 
histidine  is  given,  but  the  effect  is  certainly  very  small.      W.  D.  H. 

The  Metabolic  Changes  of  Nucleic  Acid  in  the  Organism  of 
the  Dog  under  Normal  and  Pathological  Conditions.  Alfred 
ScHiTTENHELM  {Zeitsch.  physiol.  Chem.,  1909,  62,  80 — 99). — The 
sodium  salt  of  a-thymonucleic  acid  was  employed  in  the  experiments. 
The  total  nitrogen,  uric  acid,  purine  bases,  and  allantoin  were  estimated 
in  the  urine,  and  the  total  and  basic  nitrogen  in  the  fseces.  If  the  nucleic 
acid  is  added  to  the  normal  diet  of  a  dog,  it  undergoes  the  same 
changes  as  the  endogenous  nitrogen.  The  increased  nucleic  acid  is 
excreted  chiefly  in  the  form  of  allantoin.  Before  ingestion  of  the 
additional  nucleic  acid,  96*8%  of  the  purine  derivatives  were  excreted  as 
allantoin  ;  after  ingestion  the  amount  was  95%.  The  injection  of 
nucleic  acid  does  not  lead  to  the  same  result.  Similar  results  were 
obtained  when  nucleic  acid  was  administered  to  a  starving  animal. 
In  the  case  of  animals  receiving  large  quantities  of  alcohol,  the 
excretion  was  somewhat  delayed.  S,  B.  S. 

Pate  of  the  Non-hydroxylated  Benzene  Ring  of  Protein 
in  the  Animal  Body.  Phenaceturic  Acid  as  an  Important 
Constituent  of  Urine.  Haralamb  Yasiliu  (Bied.  Zentr.,  19U9,  38, 
644—645;  from  Mitt,  landw.  Inst.  Univ.  Breslau,  1909,  4,  703. 
Compare  this  vol.,  ii,  250). — Further  experiments  showed  that  the 
non-hydroxylated  benzene  ring  is  mostly  destroyed  by  a  carnivorous 
animal,  but  not  by  a  non -carnivorous  animal,  about  two-fifths  being 
recovered  in  the  form  of  hippuric  acid  and  three-fifths  is  phenaceturic 
acid.  Consequently,  the  protein  (containing  4 — 5%  of  non-hydroxyl- 
ated benzene)  is  less  completely  utilised  by  non-carnivorous  than  by 
carnivorous  animals. 

The  destruction  of  the  benzene  ring  depends,  not  on  the  animal,  but 
on  the  nature  of  the  food,  and  most  probably  on  the  reaction  by  which 
the  combustion  of  the  food  in  the  cells  proceeds.  N.  H.  J.  M. 
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The  Comparative  Physiology  of  Hunger  Metabolism.  V. 
B.  SLowTzotp  {liiocfisvi.  Zaitach.,  1909, 19,  5o4 — 508).—  I  J  i-.i. 

uiet4it>oliKin  of  duiig->>€*etieH  {(j€otrup'»  stercoralia)  was  '\u\  >  .1  li<i 

insects  iu  quui^tioii  die  of  Htarvatiou  in  five  tottleven  days,  iosiog  21*73% 
of  their  origiual  weight.  This  Iomi  is  due  chiefly  to  water  and  fat.  The 
energy  utiliKed  was  calculated  at  394 1  Cal.  per  kilo,  per  twenty-four 
houri*.  The  amount  of  proteins  uiilised  during  >>tarvation  was  only  about 
one-fifth  of  the  origiual  quantity.  The  amounts  of  pentose  and  of 
cbitin  in  the  bodies  did  not  change  during  starvation.  S.  B.  8. 

The  Glycolytic  Enzymes  of  the  Pancreas.  Julius  Stoklasa 
{Zeilscli  p/it/Bwl.  CVi«m.,  1909,62,  36 — 46) — The  enzyme  prep*ralion 
was  made  hy  precipitating  the  expressed  juice  of  the  pancreas  by 
ulcuhoi-ether  mixture,  and  rapidly  drying  the  precipitate.  Thu  product 
thus  obtained  was  found  capable  of  producing  carbon  dioxide,  lactic 
acid,  and  alcohol  fiom  sucrose,  lactone,  and  malt  se.  Very  appreci- 
able quantities  were  produced  within  eight  hours;  the  prei^uoe  of 
antiseptics  considerably  slowed  the  reaction.  From  the  monoeaocbar- 
ide;:,  on  the  other  hand,  only  minute  quantities  of  carbon  dioxide  were 
ubtainablo  under  the  same  conditions  and  in  the  Mime  interval  of  time. 
MunosaccharidcH,  however,  evolved  couKiderable  quantities  of  the 
^iis  after  forty-eight  hours.     The  latter  action  is  due  to  bacteria. 

•  S.  B.  S. 

The  Question  of  Pancreas  Lactase  (Investigations  on  Human 
Newborn  Children  and  Sucklings).  J.  Ibrahim  and  L. 
Kaumuelmkr  {Zeitsch.  phyitiol.  C/t«tn.,  1909,  62,  287— 295).— The 
panrreas,  eithi'r  uf  new-born  children  or  of  those  in  the  suckling 
period,  contains  no  lactase.  W.  D.  H. 

The  Occurrence  of  Peptolytic  Enzymes  in  Invertebrates. 
Emil  Auuekhalden  and  Kohekt  Heisk  {Zeitsch.  phyaiol.  Chem.,  1909, 
62,  136 — 138). — E.\tracts  of  the  alimentary  canal  of  nearly  all  the 
invertebrates  examined- (including  coelenterates,  echiooderms,  worms, 
arthropods,  and  molluscs)  liberate  tyrosine  from  glycyl-/-tyrosine. 

W.  D.  H. 

Action  of  Arsenic  on  Autolysis.  Guido  Izar  {Biochem.  Zeitsch., 
1909,  21,  46  —  50). — The  way  in  which  ar.'tenic  affects  autolysis  depends 
on  the  quantity.     Small  amounts  inhibit,  larger  amounts  accelerate  it. 

W.  D.  H. 

Action  of  Silver  Salts  on  the  Autolysis  of  Liver.  Guido 
IzAR  {Biochem.  Zeitsch.,  1909,  20,  249—265). — The  accelerating  action 
of  silver  h}drosols  on  liver  autolysis  led  to  this  investigation.  A 
number  of  .salts  and  ^oluble  compounds  of  silver  were  tested  in  this 
respect,  and,  in  addition,  their  influence  on  the  capacities  of  liver- 
extract  to  degrade  and  build  up  uric  acid  was  examined.  With 
the  exception  of  collargol  and  protargol,  for  small  concentration  of 
the  silver  salt  the  increase  of  non-precipitable  nitrogen  in  liver 
autoly.sis  accompanies   the  increase  of  silver  salt.     This    process  soon 
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reaches  a  maximum,  which  difEers  for  different  salts,  and  larger  doses 
inhibit  the  action.  The  yields  of  purine  bases  and  monoamino-acids 
vary  concordantly  with  the  "  total-autolysis "  as  measured  by  the 
method  employed.  With  regard  to  the  albumoses,tbereverse  would  appear 
to  be  the  case.  The  formation  of  uric  acid  is  favoured  by  silver  sulphate, 
acetate,  nitrate,  or  citrate,  and  it  is  the  more  so  with  increasing 
amounts.  The  decomposition  is  favoured  by  small  doses  of  the  same 
salts,  but  is  hindered  by  larger  doses.  Traces  of  potassium  cyanide, 
nitric  acid,  and  carbon  monoxide  have  no  influence  on  liver-autolysis 
that  has  been  stimulated  by  silver  nitrate.  G.  S.  W. 

Production  of  Sugar  in  the  Perfused  Liver  of  Diabetic 
Animals.  Leone  LA.T:'rEs{Biochem.Zeitsch.,l909,2O,2\5 — 219.  Compare 
Abstr.,  1904,  ii,  829). — The  formation  of  sugar  by  artificially-perfused 
glycogen- free  livers  of  dogs  was  not  markedly  raised  by  the  extirpation 
of  the  pancreas  or  poisoning  by  phloridzin  some  days  before  killing. 
On  the  other  hand,  the  formation  of  acetoacetic  acid  is,  under  these 
conditions,  increased.  G.  S.  W. 

Lactic  Acid  Formation  in  the  Body.  I.  Rudolf  Turkel 
{Biochem.  Zeitsch.,  1909,  20,  431). — During  the  aseptic  autolysis  of 
liver,  formation  of  lactic  acid  is  followed  by  its  rapid  destruction,  and 
after  some  days,  it  disappears  from  the  mixture.  A  sugar-  and 
glycogen-free  liver  does  not  produce  appreciably  less  autolytic  lactic 
acid  than  one  having  normal  carbohydrate  content.  Added  inositol  does 
not  increase  the  lactic  acid  formation.  Following  the  addition  of 
dextrose  and  alanine,  an  increased  acid  production  was  in  some  cases 
observed,  but  in  other  cases  a  negative  result  was  obtained.  The 
combined  researches  of  workers  on  this  subject  indicate  that  there  is  a 
cell-constituent  of  unknown  nature  which  gives  rise  to  the  lactic  acid 
produced  during  liver  autolysis.  G.  S.  W. 

Decomposition  of  /3-Hydroxybutyric  Acid  and  Acetoacetic 
Acid  by  Enzymes  of  the  Liver.  Alfred  J.  Wakeman  and 
Henry  D.  Dakin  (./.  Biol.  Cliem.,  1909,  6,  373--390).— The  liver 
cells,  or  aqueous  extracts  of  the  liver,  contain  an  enzyme  {^-hydroxy- 
hutyrase)  which  converts  yS-hydroxybutyric  acid  into  acetoacetic  acid. 
Its  action  is  increased  by  the  addition  of  blood  or  of  crystallised  oxy- 
hsemoglobin,  which  furnish  the  necessary  oxygen  readily.  Serum 
causes  some  acceleration,  but  the  addition  of  other  tissues  causes 
inconstant  results.  The  liver  tissue  also  decomposes  acetoacetates,  but 
here  the  addition  of  blood  produces  no  increase  in  the  action, 

W.  D.  h. 

Lecithin  and  Jecorin  in  the  Liver  of  Normal  Dogs  and 
those  Poisoned  with  Alcohol.  A.  Baskoff  {Zeitsch.  physiol. 
Chem.,  1909,  62,  162 — 172). — Alcohol  poisoning  has  a  destructive 
influence  on  the  lecithin,  but  not  on  the  jecorin  of  the  liver.  The 
latter  remains  unaltered  in  amount  and  composition.  W.  D.  H. 
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Uric  Acid  Formation.  II.  Regeneration  of  Destroyed 
Uric  Acid  in  the  Artiflciallyperfused  Liver.  C.  Brzzola, 
<i!uiDo  IzAH,  and  Luioi  Preti.  III.  Uric  Acid  Formation  in 
Liver  Extracts  after  the  Addition  of  Dialuric  Acid  and  Urea. 
.Marcel  Ascoli  and  UuiDO  Izab.  IV.  Luioi  Preti  (Z«iUch.  physiol. 
Chein.,  1909,  62.  229—236.  347—353,  354— 357).— II.  By  perfusing 
the  dog's  liver  with  arterialised  blood  containing  uric  acid,  a  marked 
decrease  of  the  uric  acid  occurs  in  the  perfuning  fluid  ;  but  by  per- 
fusing the  same  with  blood  saturated  with  carbon  dioxide,  the  uric 
;icid  which  had  disappeared  appears  again. 

III.  A  large  number  of  the  decomposition  products  in  various 
combinations  was  added  to  finely  minced  liver,  and  usually  no 
formation  of  uric  acid  occurred  ;  the  only  positive  result  was  obtained 
by  the  addition  of  dialuric  acid  and  urea. 

IV.  The  restoration  of  uric  acid  noted  in  II.  above  is  due  to  the 
action  of  an  enzyme  which  occurs  in  blood  and  blood-serum,  but  not  in 
the  blood-free  liver.  W.  D.  H. 

The  Action  of  Calcium  and  Strontium  Salts  on  the  Heart 
and  Blood- vascular  System.  K.  Rutkewitsch  (P/lUger'»  Archiv, 
1909,  129,  487 — 505). — Weak  solutions  of  calcium  and  strontium 
salts  increase  the  excitability  and  contractility  of  the  cardiac 
muscle.  Scronger  solutions  increase  the  contractility,  but  les'^en 
the  excitability.  The  rise  of  blood-pre.ssure  in  the  case  of  calcium 
salts  is  due  mainly  to  the  action  on  the  heart ;  in  the  case  of  strontium, 
principally  to  an  action  on  the  vessels.  The  brachycardia  sometimes 
seen  is  secondarily  produced  by  stimulation  of  the  vagus  centre  by 
the  high  blood- pressure.  W.  D.  H. 

Influence  of  Calcium  on  the  Pupil.  John  Aubr  and  Samuel  J. 
Meltzkk  {Avier.  J.  J'/iysiol.,  1905,  25,  43 — 65). — Intravenous  in- 
jection of  an  m/8-calcium  chloride  solution  causes  in  rabbits  a  maximal 
contraction  of  the  pupils,  and  the  iris  loses  its  excitability.  The 
muscle  mainly,  and  the  motor  nerve-endings  probably,  are  affected  ; 
the  .symp.ithetic  nerve  fibres  are  also  less  excitable.  The  pupil  slowly 
recovers  after  many  hours.  Atropine  only  slightly  antagonises  the 
effect ;  adrenaline  and  cocaine  are  rather  more  powerful  antagonists. 
The  action  of  adrenaline  is  more  marked  after  removal  of  the 
superior  cervical  ganglion.  Ether  and  asphyxia  (to  a  less  extent) 
retard  the  development  of  the  myosis  and  hasten  its  disappe^irance. 

W.  D.  H. 

Internal  Secretion  of  Chromaffme  Tissue.  Rud.  Ehrmann 
{P/luger's  Archiv,  1909,  129,  402— 406).— Polemical.  The  chief 
question  discussed  is  one  of  priority,  namely,  whether  Meltzer  or  the 
author  first  described  the  action  of  adrenaline  on  the  pupil. 

W.  D.  H. 

The  Lipoids  of  the  Lung.  Nadine  Sieber.  The  Composi- 
tion of  the  Lung.  Nadine  Sieber  and  W.  DzrERZGOwsKi.  The 
Purines  of  the  Lung.  Nadine  Sieber  and  W.  Dziekzgowski. 
The  Enzymes  of  the  Lung.  Nadine  Sieber  and  W.  Dzierz- 
GowsKi    {Zeitsch.  physiul.    Chem.,    1909,   62,    250—253,    254—258, 
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259 — 262,  263 — 270). — The  first  paper  relates  to  the  preparation  of 
lecithin  and  jecoriu  from  lung  tissue  ;  the  proportion  between  the  two 
phosphatides  was  6:1.  A  crystalline  material,  identified  as  iso- 
cholesterol,  was  also  obtained.  The  second  paper  gives  analytical 
details  of  water,  solids,  ash,  phosphorus,  sulphur,  iron,  nitrogen,  fat, 
etc.,  in  the  lungs. 

The  percentage  of  the  purine  bases  comes  out  differently  according  to 
the  method  employed  ;  xanthine,  however,  was  always  the  least 
abundant. 

The  horse's  lung  contains  a  catalase,  a  peroxydase,  a  glucase,  and  a 
diastase.  W.  D.  H. 

Formation  of  Dextrorotatory  Lactic  Acid  during  the 
Autolysis  of  Animal  Organs.  IV.  Takeo  Saito  and  Junji 
YosHiKAWA  {Zeitsch.  physiol.  Chem.,  1909,  62,  107 — 112). — In  pre- 
vious work  it  h-HS  been  shown  that  on  the  autolysis  of  spleen,  testis, 
and  flesh,  o^-lactic  acid  appears,  and  this  is  to  some  extent 
destroyed  on  further  action.  In  the  present  research,  the  appearance 
of  the  acid  during  autolysis  of  the  thymus  is  described,  but  it  is  at 
present  uncertain  whether  any  disappears  later,  or  whether  such 
disappearance  is  of  enzymic  oiigin.  The  same  is  true  for  the  lungs, 
but  fresh  lung  contains  a  small  amount  of  the  acid  before  autolysis  sets 
in.  W.  D.  H. 

Extractives  of  Fish  Muscle.  Umetaro  Suzuki  and  K. 
YosHiMURA  [with  M.  Yamakawa  and  Y.  Irie]  {Zeitsch.  physiol.  Chem., 
1909.  62,  1—35  ;  J.  Coll.  Ayr.  Tokyo,  1909,  1,  21— 58). -The  aqueous 
extracts  of  the  muscle  of  the  lobster  and  of  a  number  of  fishes,  in- 
cluding the  salmon  and  the  frfsh-water  eel,  have  been  examined.  In 
Japan,  fish  is  an  important  article  of  diet,  and  a  knowledge  of  the 
extractives  may  thro-v  some  light  on  cases  of  poisoning  which  not 
infrequently  occur.  B^ish-extract  appears  to  differ  from  meat-extract 
in  containing  appreciable  quantities  of  monoamino-acids  ;  in  addition, 
carnosine,  histidine,  arginine,  and  lysine  may  occur  in  relatively 
large  amounts.  It  is  thought  that  eventually  almost  all  protein 
fission-products  will  thus  be  met  with,  and  that  they  are  not  simply 
waste  products,  but  are  used  in  metabolism.  In  one  dried  variety  of 
fish  ("Tka")  a  large  quantity  of  a  base  was  found,  probably  8-amino- 
valeric  acid,  previously  isolated  by  Salkowski  from  putrid  pancreas. 

G.  B. 

The  Cutaneous  Fats.  P.  G.  Unna  and  L.  Golodetz  [Biochem. 
Zeitsch.,  1909,  20,  469— 502).— Fats  from  the  sebaceous  glands,  the 
fat  of  perspiration,  the  horny  layer,  etc.,  were  investigated,  and  the 
content  in  cholesterol,  oxycholesterol,  isocholesterol,  and  cholesterol 
esters  determined.  The  three  former  substances  were  estimated  in 
small  quantities  of  fat  by  means  of  a  sppctrophotometrical  method, 
using  the  acetic  anhydride-sulphuric  acid  reaction,  in  which  each 
substance  gives  characteristic  bands.  The  amount  of  esters  was 
ascertained  by  determining  the  increase  in  the  amount  of  cholesterol 
caused  by  hydrolysis  of  the  fat.  It  was  found  that  both  the  intra- 
and  extra-cellular  fats  of  the  skin  are  free  from  zsocholesterol,  aiid  in 
jtjtiis  respect  differ  from  wool-fat  (lanolin).     The  cutuneous  fats  contain, 
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hoveever,  cholesterol  esters.  There  are  various  quantitative  differences 
hotween  the  skin-fats  of  various  origin,  which  are  specified  by  the 
auihor.  S.   B.  S. 

The  Occurrence  of  Silicic  Acid  in  the  Organism.  Carl 
Cerny  {ZeiiBch.  phytiol.  Chem.,  1909,  62,  296— 314).— The  sabetanoe 
described  by  Drechsel  as  an  orthosilicic  acid  ester  in  birds'  feathers  is 
a  mixture  of  fatty  acid  esters  of  a  high  molecular  alcohol,  poxsibly  of 
several  such  alcohols.  It  probably  originates  in  the  glands  in  con- 
nexion with  the  feiithers.  The  occurrence  of  silicic  acid  in  it  is 
probably  accidental ;  the  amount  found  is  never  more  than  a  trace,  and 
it  is  often  absent.  W.  D.  H. 

The  Significance  of  the  Tissue  as  a  Chlorine  Dep6t. 
Valdemar  Waiilobbn  {Arch.  txp.  Path.  Pharm.,  1909,61,  97—112).— 
The  chlorine  and  water  were  estimated  in  the  organs  both  of  normal 
animals  and  of  animals  which  had  been  injected  with  hypertonic  sodium 
salt  solutioni),  and  were  killed  while  the  organisms  still  retained 
some  of  the  excess  chlorine.  It  was  found  that  in  normal  animals 
the  skin,  blood,  kidneys,  and  lungs  contain  the  largest  percentage 
amount  of  chlorine,  and  the  muscles  the  smallest.  The  average  per- 
centage for  the  whole  body  was  0*17%.  A  third  of  the  total  exists  in 
the  skin.  After  intravenous  injection,  the  Jar^^est  increased  percentage 
is  found  in  the  lungs,  then  in  the  intestine,  blood,  skin,  and  kidneys. 
The  larg«>st  absolute  increase  is  found  in  the  mu«(cles,  intestine,  and 
skin.  After  intravenous  injection  of  hypertonic  sodium  chloride 
solutions,  the  water  requisite  for  blood  dilution  comes  chiefly  from  the 
muscles.     The  water  content  of  the  connective  tissue  also  increases. 

8.  B.  S. 

Distribution  of  Iodine  [in  the  Body].  R.  vow  dkk 
Veldkn  (Biocfiem.  Zettach.,  1909,  21,  123— 130).— Drugs  act  endo- 
genously  by  uniting  with  chemical  groups  in  tissue  protoplasm,  or 
exogenously.  Iodine  appears  to  have  affinities  for  many  tissues,  and 
this  varies  in  disease  as  compared  with  health.  According  to  Loeb, 
iodine  which  is  not  neurotropic  becomes  united  with  lipoid  and  fatty 
groups  in  the  nervous  system,  and  this  view  is  confirmed  by  experiments 
on  rabbits  with  iodival  (iodotsovalerylcarbamide),  given  either  by  the 
mouth  or  subcutaneously.  The  amount  of  iodine  which  acts  endo- 
genously  is  small ;  the  percentage  of  the  element  in  the  brain,  for 
instance,  is  low,  or  it  may  be  absent ;  nevertheless,  it  is  slightly 
neurotropic  and  lipotropic ;  but  in  man  this  action  appears  to  be 
negligible,  and  the  excretion  of  iodine  is  rapid.  W.  D.  H. 

Preformed  Hypoxanthine.  V.  N.  Leonard  and  Walter  Jones 
(J.  Biol.  Chem.,  1909,  6,  453 — 460). — It  seems  to  have  been  estab- 
lished that  muscular  exercise  contributes  to  uric  acid  formation,  and 
the  most  important  purine  base  which  contributes  to  the  endogenous 
uric  acid  is  muscular  preformed  hypoxanthine ;  this  is  not  directly 
connected  with  nuclein  metabolism,  since  it  may  occur  in  the  absence 
of  adenase,  an  essential  factor  in  the  passage  from  nucleic  acid  to 
jiypoxanthine.  W.  D.  H. 
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The  Action  of  Cells  of  Different  Organs  on  Bacterial 
Extracts.  H,  Toyosumi  {Biochem.  Zeitsch.,  1909,  20,  39—55). — 
The  cells  of  the  organs  of  a  normal  guinea-pig  possess  the  capacity  of 
making  the  extract  of  cholera  vibrios  inactive,  in  that  the  same  lose 
their  precipitability  and  power  of  acting  as  complement.  The  organs 
of  guinea-pig  act  more  strongly  in  this  respect  than  those  of  rabbits. 
The  action  of  leucocytes  and  liver  cells  is  stronger  than  the  cells 
of  other  organs.  S.  B.  S. 

The  Permeability  of  Cells  for  Dyes.  Rudolf  Hober  {Biochem. 
Zeitsch.,  1909,  20,  56 — 99). — Ruhland  has  called  attention  to  the  fact 
that  certain  aniline  dyes  do  not  behave  in  accordance  with  Overton's 
theory  that  dyes  which  stain  cells  on  intra  vitam  application  are 
soluble  in  lipoids,  whereas  those  which  behave  differently  in  this 
respect  do  not.  Thus,  methylene-green,  malachite-green,  thionin,  and 
others  are  soluble  only  with  difl&culty  in  lipoids,  yet  they  stain 
spirogyra,  whereas  cyanosin,  erythrosin,  Bengal-pink,  and  others  are 
soluble  in  lipoids,  and  will  not  stain  this  organism.  Other  contradic- 
tions to  the  Overton  theory  were  discovered  in  experiments  on  the 
intestinal  epithelium  of  frogs  and  the  blood-corpuscles  of  the  fish- 
salamander.  The  author  calls  attention  to  the  fact  that  the  exceptions 
to  the  Overton  theory  are  not  as  numerous  as  would  appear  from 
Ruhland's  work.  Thus,  no  single  case  is  known  with  certainty 
where  a  lipoid-soluble  basic  dye  fails  to  stain  intra  vitam,  and  only 
one  case  in  which  a  sulphouic  acid  dye,  which  is  lipoid-soluble,  does 
not  colour.  The  acid  dyes,  which  are  exceptions  to  the  Overton 
theory,  are  hardly  ever  sulphonic  acids.  More  in  accordance  with 
facts,  however,  than  the  Overton  theory  is  the  statement  that  basic 
dyes  act  as  intra  vitam  stains,  whereas  the  acid  dyes,  as  a  rule,  do  not. 
The  kidney  epithelium  does,  however,  possess  the  capacity  to  take  up 
acid  dyes,  and  this  property  depends  on  the  colloidity  of  the  dye. 
Thus,  a  non-colloidal  or  slightly  colloidal  dye  is  readily  taken  up,  as 
is  also  a  hydrophil  colloid  (a  property  determined  experimentally  by 
precipitability  by  zinc  or  calcium  chloride).  If  a  dye,  on  the  other 
hand,  is  not  readily  taken  up  by  the  kidney  cells,  it  is  of  suspension- 
colloidal  nature.  The  liver  of  a  frog  does  not  possess  the  capacity  of 
eliminating  highly  colloidal  dyes.  Indigo-carmine  is  the  only  dye 
eliminated  with  certainty  in  the  bile-passages.  S.  B.  S. 

Does  a  Change  of  Fat  into  Glycogen  Occur  in  the  Silk- 
worm during  Metamorphosis  ?  Y.  Kotake  and  Y.  Sera  {Zeitsch. 
physiol.  Chem.,  1909,  62,  115 — 117). — During  the  chrysalis  stage,  the 
amount  of  glycogen  in  the  pupa  is  markedly  lessened,  and  there  is  no 
ground  for  Oouvreur's  statement  {Gompt.  rend.  Soc.  bioL,  1895,  796) 
that  fat  is  transformed  into  glycogen.  W,  D.  H. 

An  Enzyme  in  the  Silkworm  which  produces  Ammonia 
as  a  Cleavage  Product  of  Amino-compounds.  T.  Takeuchi  and 
R.  Inouye  {J.  Coll.  Agr.  Tokyo,  1909,  1,  15— 20).— The  larva,  pupa, 
and   moth  of  the  silkworm  {Bomhyx  mori)  contain   an   enzyme  which 
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readily  liberales  nmmoDia  from  Mparagine,  but  onlj  to  a  slight  extent 
from  other  amioo-compounds  (urea,  biuret).  G.  B. 

The  Situation  of  Kynurenic  Acid  Forma^on  in  the  Dog's 
Organism.  Kmil  Auuekiialdkn,  E.  S.  London,  and  Luowio 
Pin  {ZeiUeh.    phynol.   Ch*m.,     1909,  02.    139— 141).— The 

adiii  .on  of  tryptophan,  the  parent  substaooe  of  kynurenic  acid, 

producieR  an  increased  excretion  of  that  acid,  not  only  in  normal  dogs, 
but  aiKo  in  those  with  an  Eck's  fistula.  The  liver  is  therefore  certainly 
not  the  only  place  where  kynurenic  acid  is  formed  from  tryptophan. 

W.  D.  H. 

The  Condition  of  the  Oaloiam  in  Bfilk.  L  Prnu  Rona  and 
Lronor  Micbaeus  {Bioehem.  Ztitsek.,  1909,21.  114 — 133).— In  order 
to  determine  the  proportion  of  calcium  in  milk  which  is  in  solution,  as 
opposed  to  that  in  a  colloidal  state,  the  method  of  dialysis  was  employed. 
Milk  was  dialysed  af^ainst  rennet-whey,  and  also  against  the  filtrate 
after  pr^ipitation  of  the  protein  by  colloidal  iron  hydroxide ;  in  the 
case  of  rennet-whey,  the  calcium  in  it  rises,  whilst  that  in  iron-whey 
falls.  From  such  experiments  it  is  found  that  from  40  to  50^  of  the 
total  calcium  is  diffusible.  The  percentage  of  calcium  in  "  iron-whey  " 
is  higher  than  in  rennet-whey,  and  this  is  diffusible ;  the  treatment 
with  colloidal  iron  peroxide,  therefore,  converts  a  part  of  the  indiffusible 
iato  diffusible  calcium.  This  was  confirmed  by  electrical  conductivity 
and  cryoecopic  methods.  Sterilisation  pro(luoes  no  change.  The 
amount  of  phosphoric  acid  in  iron-whey  is  small,  and  reasons  are  given 
in  support  of  the  view  that  a  good  deal  of  calcium  is  united  to 
protein.  The  addition  of  pure  caseinogen  to  milk  de-ionises  the 
calcium  present,  and  prevents  the  subsequent  action  of  rennet. 

W.  D.  H. 

The  Ingestion  and  Excretion  of  Radium  Emanations  by 
the  Human  Organism.  F.  L.  Kohlrausch  and  Ehicu  Plate 
{Bioc/iein.  ZeiUck.,  11)09,  20,  22 — 38). — The  measurements  were  made 
by  means  of  a  Schmidt  electrometer,  of  which  the  authors  give  a 
complete  description.  The  urine  was  examined  for  radium  emanations 
after  drinking  or  bathing  in  emanation-containing  water,  generally 
after  an  interval  of  half  an  hour.  No  emanation  could  bo  detected 
after  drinking  water  containing  100,000  units,  nor  after  bathing  in 
water  containing  700,000  units,  whether  the  patient  was  free  to 
breathe  the  air  of  the  bath-room  or  not ;  in  the  latter  case  a  special 
form  of  helmet  was  worn.  S.  B.  S. 

Physiology  of  Glands.  XIII.  Excretion  of  Total  Nitrogen 
and  Uric  Acid  during  feedmg  -with  Proteoses.  Leox  Asher 
and  Karl  Reichenau  {Biochem.  ZeitscL,  1909,21,  76 — 102.  Compare 
Abstr.,  1909,  ii,  1503). — Feeding  on  milk  somatose  has  little  or  no 
influence  on  uric  acid  excretion.  Tannin  in  small  doses  increases  it, 
and  this  may  be  due  to  increased  formation  or  diminished  destruction. 
If  a  large  dose  (50  grams)  of  somatose  is  added  to  a  nitrogen-rich  diet, 
the  effect  is  in  no  way  different  as  regards  total  nitrogen  and  uric  acid 
from  that  produced  by  any  other  protein.  W.  D.  H. 
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The  Scission  of  the  Benzene  Ring  in  the  Organism.  I. 
The  Appearance  of  Muconic  Acid  in  the  Urine  after  Doses  of 
Benzene.  Max  Jaffe  (Zeitsch.  physiol.  Chem.^  1909,  62,  59 — 67). — 
The  residue,  after  distilling  off  the  alcohol,  of  an  alcoholic  extract  of 
evaporated  urine  of  animals  which  had  received  large  quantities  of 
benzene  was  dissolved  in  water.  The  aqueous  solution  was  extracted 
with  ether.     The  ethereal  solution  deposited,  on   concentration,  first 

gummy  matter ;  the  filtrate  from  this,  on 

CH  CH  further  concentration,  deposited  crystals, 

^\  /^\^  which  were  shown  to  be  muconic  acid, 

HC      CH         HC      COgH    m.    p.    289—290°    (decomp.).       Further 

HC       CH         HC      CO  H    crops  of  crystals  were  obtained  on  con- 

s\    /  "V/  centrating  the  filtrates.    It  was  identified 

Qfj  Qjj  by  the  preparation  of  the  methyl  ester, 

m.    p.    151  — 152°,    and    the    tetrabromo- 

additive  product,  which  darkened  on  heating  at  230°  and  charred  at 

250°.     The  yield,  calculated  on  the  ingested  benzene,  was  only  0'3%. 

Dogs  and  rabbits  were  the  animals   used    for   experitnent,  and    the 

muconic    acid    was    obtained   also   after   ingestion   of    pure   benzene 

prepared  from  benzoic  acid.     Its  relati(mship  to  benzene  is  indicated 

in  the  annexed  formulae.     This  acid  is  the  first  direct  scission  product 

of  benzene  isolated  in  the  urine.  S.  B.  S. 

Formation  of  Tribenzamide  by  the  Action  of  Benzoyl 
Chloride  on  Urine.  Alexander  Ellinger  and  Otto  Riesser 
{Zeitsch.  physiol.  Chem.,  1909,  62,  271 — 275). — The  product  described 
by  Garrod  and  Hartley  (Abstr.,  1906,  ii,  471)  as  a  benzoyl  derivative 
of  tryptophan,  probably  benzoylkynurine,  is  shown  to  be  tribenzamide 
(Curtius,  Abstr.,  1901,  58).  Kynurine  cannot  be  benzoylated  by 
means  of  benzoyl  chloride.  J.  J.  S. 

Carbohydrates  in  Pathological  Fluids  and  the  Question 
of  Residual  Nitrogen.  Otto  Sittiq  (Biochem.  Zeitsch,  1^09,  21, 
14 — 34). — Twenty-three  specimens  of  various  pathological  body-fluids 
were  examined,  and  in  six  of  these  the  carbohydrate  percentage  was 
high.  Pentose  was  never  found,  the  usual  sugar  is  dextrose  ;  Isevulose 
was  found  in  a  few  cases.  Lsevorotation  was  sometimes  observed  in 
fluids  freed  from  both  proteins  and  carbohydrates  ;  this  is  attributed  to 
amino-acids,  and  in  one  case  tyrosine  was  isolated.  Transudations  are 
rich  in  sugar;  exudations  (that  is  inflammatory  fluids)  are  poor  in, 
or  free  from,  sugar.  W.  D.  H. 

Alcaptonuria.  Oskar  Adler  {Biochem.  Zeitsch.,  1909,21,5 — 13). 
— No  support  was  found  for  the  hypothesis  that  another  alcapton 
acid  occurs  in  the  urine  in  addition  to  quinolacetic  acid.  The  exist- 
ence of  the  so-called  uroleucic  acid  is  problematical.  Administration 
of  sodium  iodide  leads  to  no  rise  in  nitrogen  excreted,  or  to  an  alteration 
in  the  homognntisic  acid  :  N  ratio.  On  the  following  days,  however, 
there  is  a  slight  increase  in  the  homogentisic  acid.  The  uric  acid 
excretion  and  purine  metabolism  appear  to  be  unchanged,  but  in 
alcaptonuria  the  administration  of  ammonium  chloride  Jeads  to  the 
appearance  of  much  free  ammonia.  W.  D,  H. 
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The  Peptolytic  Enzymes  in  Different  Forms  of  Cancer  and 
other  Tumours.  II.  Kmil  Aboeriialde.v,  A.  H.  Koelkbr,  and 
Flouenti.n  Medioreceanu  (^tfitecA.  physiol.  Ch«in.,  1909,62,  145 — 161). 
Compare  this  vol.,  ii,  688). — Thin  is  a  portion  of  a  large  projected 
inventi^ation  on  the  enzymes  of  tumour  celLs  the  object  being  to 
determine  what  diffi^rences  are  to  be  found  between  these  and  those 
obtained  from  the  expressed  juices  of  normal  tisMuos.  The  present 
paper  relates  to  peptolytic  enzymes,  and  the  tumours  investigated  were 
mainly  those  obtained  from  inocul  tted  mice.  No  qualitative  differences 
were  found  between  the  tumour  extracts  and  those  of  normal  tissues, 
but  the  former  appear  to  be  more  energetic  in  their  action. 

W.  D.  H. 

The  Occurrence  of  Different  Urinary  Sugars  and  their 
Origin  from  Different  Organs.  Frbdbkio  La.vdolp  (Bioehtm. 
ZeiUch.,  1909,  21.  108— 109).  — A  few  cases  of  different  kinds  of 
diabetes  are  briedy  described  ;  the  nature  of  the  osazones  differn,  and 
in  cases  of  pancreatic  origin  numerous  osazones  are  sometimes  obt>iined. 
The  conclusion  drawn  is  that  the  nature  of  the  carbohydrate  differs 
according  to  the  organ  or  organs, which  atrophy  and  degenerate  in  the 
body.  W.  D.  H. 

Is  the  Difference  in  the  Behaviour  of  Laevulose 
and  Dextrose  as  Glycogen  Formers  in  Diabetes  Char- 
acteristic only  for  this  Condition?  E.  Nbubauer  {Arch, 
exp.  P'Uk.  Pharm,  1909,  61,  174— 185).— Tt  has  been  shown  that 
administration  of  phosphorus  causes  disappearance  of  glycogen  from 
the  liver.  Sugars  were  given  to  starving  animals  which  had  been 
poisoned  by  phosphorus.  It  was  found  that  the  absence  of  glycogen 
in  phoi^phorus  poisoning  is  due  to  the  diminished  ability  to  fix  this 
carbohx  ilrate  ;  this  happens,  however,  only  in  the  case  of  dextroj^e, 
just  as  in  the  case  of  pancreatic  diabetes  ;  if  laevulose  or  sucrose 
is  employed  as  tlie  carbohydrate,  glycogen  will  be  found  in  the  liver. 
This  ability  to  fix  glycogen  from  these  carbohydrates  is  also,  as  in  the 
case  of  diabetes,  only  transient.  The  peculiar  action  in  the  formation 
of  glycogen  from  Irovulose,  as  opposed  to  dextrose,  is  not  therefore 
characteristic  of  diabetes.  S.  B.  S. 

Adrenaline  Diabetes.  Leo  Pollak  (Arch.  exp.  Path.  Phar-m.^ 
1909,  61,  149 — 173). — I.  I'he  differences  in  the  behaviour  of  liver 
glycogen  formed  from  dextrose  and  laevulose  on  treatment  unth  adrenaline. 
— Rabbits  from  the  same  litter  were  starved  for  four  days,  and  then 
the  same  quantity  of  either  de.\trose  or  laevulose  was  administered  by 
the  stomach-tube.  After  sixteen  hours,  adrenaline  was  administered, 
and,  eight  hours  later,  the  animals  were  killed  and  the  glycogen  in 
the  liver  was  estimated.  It  was  found  that  the  resistance  of  the 
glycogen  in  the  adrenaline  action,  whether  formed  from  dextrose  or 
laivulose,  was  the  same  when  large  doses  of  the  drug  were  employed. 
If  small  doses,  however,  be  employed,  the  laevulose  glycogen  was  more 
resistant. 

II.  Adrenaline  glycosuria. — Intravenous  injection  of  adrenaline 
causes    hyperglycaeraia,    which  is   not    suflScient  to   cause    glycosuria 
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unless  increased  diuresis  is  brought  about  simultaneously.  A  single 
subcutaneous  adrenaline  injection  can,  however,  cause  both  hyper- 
glycsemia  and  glycosuria,  and  the  former  symptom  is  more  pronounced 
than  in  the  case  of  intravenous  injection,  and  suflScient  to  produce  the 
latter  symptom  without  increasing  the  diuresis.  Repeated  subcutaneous 
injections  produce  hyperglycae-iiia  without  glycosuria,  and  it  is  assumed 
that  chronic  adrenaline  employment  must  in  some  way  influence  the 
kidneys.  To  produce  glycosuria,  the  sugar-content  in  the  blood  should 
exceed  0*25%  in  the  case  of  rabbits. 

III.  The  formation  in  starving  rabbits  of  glycogen  produced  under  the 
influence  of  adrenaline  action. — Repeated  administration  of  adrenaline 
in  increasing  doses  to  starving  rabbits  (even  those  in  which  the  liver 
has  been  entirely  deprived  of  glycogen  by  strychnine  convulsions) 
causes  glycogen  formation  in  the  liver,  in  quantities  such  as  have  been 
observed  only  after  feeding  with  carbohydrates.  S.  B.  S. 

Grout.  Solubility  of  Uric  Acid  and  Sodium  Urate  in  Serum. 
Influence  of  Inorganic  Electrolytes  on  the  Separation  of 
Uric  Acid  and  Urates  from  Serum.  Influence  of  Radium 
Emanation.  Heinrich  Bechhold  and  J.  Ziegler  {Biochem.  Zeitsch., 
1909,  20,  189 — 214). — The  authors  investigated  the  conditions  deter- 
mining solution  and  precipitation  of  uric  acid  and  sodium  urate  in 
blood-serum.  If  for  one  hour  serum  is  kept  in  contact  with  uric  acid 
at  37°  and  filtered,  a  filtrate  is  obtained  in  which  no  uric  acid  crystals 
can  be  discovered  microscopically.  If  this  filtrate  is  left  for  twenty- 
four  hours  at  37°,  a  thick  layer  is  deposited.  Further,  such  a  serum 
as  this  can  be  treated  again  with  uric  acid  in  a  similar  manner  so  as  to 
become  *' overfilled,"  and  it  will  again  deposit  its  excess  of  acid  as 
before.  No  explanation  of  this  phenomenon  is  forthcoming,  and  as  the 
operations  are  carried  out  at  constant  temperature  it  cannot  be 
considered  to  be  one  of  supersaturation.  The  term  "overfilling" 
(iiberfiillung)  is  applied  to  this  operation  for  this  reason,  and  it 
is  suggested  that  an  exact  study  of  the  medium  will  provide  a  solution 
of  the  problem.  Microscopically  examined  the  white,  crystalline 
precipitate  is  in  the  form  of  fine  needles,  and  in  no  way  resembles 
ordinary  uric  acid.  Recrystallisation  from  a  little  water  yields  the 
well  known  rhombic  crystals,  and  an  analysis  shows  that  at  most  small 
quantities  of  alkaline  urates  are  present.  This  is  of  special  interest  in 
its  bearing  on  the  multitudinous  forms  of  slightly  impure  uric  acid 
crystals  observed  microscopically.  With  respect  to  the  phenomenon  of 
overfilling  with  uric  acid,  fresh  serum,  and  serum  inactivated  by 
heating  at  58°,  behave  differently.  Fresh  serum  precipitates  the 
excess  of  uric  acid  again  in  twenty-four  hours  under  all  conditions. 
From  inactivated  serum,  precipitation  depends  on  certain  obscure 
factors.  Sometimes  inactivated  serum  "  overfilled "  with  uric  acid, 
and  contained  in  a  flask  full  to  the  top  so  that  there  is  no  air-bubble 
between  the  parajB&ned  cork  and  the  serum,  or  in  a  flask  in  which  the 
surface  of  the  serum  is  covered  by  a  layer  of  oil,  will  give  no  uric  acid 
precipitate.  If  the  flask  is  not  quite  filled  and  the  surface  of  the 
serum  does  not  come  up  to  the  neck,  then  the  precipitation  of  the 
excess  of  uric  acid   will  take  place  in  twenty  four  hours,  even  if  the 
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surface  is  covered  with  oil.  These  phenomena  are  not  observed  for  all 
sera,  and  the  differences  between  them  are  not  umlertitood.  Towards 
the  ex[>lauation  of  the  differences  of  behaviour  of  normal  and  in- 
activated serum,  it  is  suggested  that  in  the  latter  the  higher  hydrozyl 
ion  content  hinders  the  deposition  of  uric  acid  crystals.  At  37° 
the  Holubility  of  uric  acid  in  inactive  ox -serum  is  found  to  be  1  :  1100 
(overfilling)  and  1  :  1923  (BUing). 

The  Kolubility  of  monosodium  urate  in  the  same  solvent  and  at  the 
Rame  temperature  \»  1  :  40,000.  Mouo^ium  urate  is,  therefore,  leM 
soluble  in  serum  than  uric  acid,  although  it  is  more  soluble  than  it  is  in 
water.  Dilution  with  water  and  physiological  saline  inhibit  the  pre- 
cipitation of  these  two  Kubstanoee  from  serum  ;  OU-ions  (NaOH)  and 
U-ions  (HCl)  act  similarly.  So  also  do  the  salt^  of  potassium,  lithium, 
and  magnesium,  although  sodium  and  ammonium  salts  usually  act  in 
the  other  direction. 

Figures  given  indicate  that  the  blood  of  gouty  patients  is  super- 
saturated with  urates  and  readily  deposits  them.  In  the  treatment  of 
gout,  lithium  salts  are  advised,  but  the  amount  present  in  "lithia 
waters"  is  much  too  small.  Drinking  spa  waters,  especially  those 
containing  potassium  and  magnesium,  should  be  beneficial ;  waters 
containing  (jodium  salts  are  not  recommended.  Similarly,  a  vegetable 
diet  has,  in  spite  of  its  {lotassium  and  magnesium  salts  and  low  purine 
content,  the  disadvantage  that  it  gives  rise  to  the  elaboration  of  too 
much  ammonium  salts.  liadium  emanation  interferes  with  the  pre- 
cipitation of  uric  acid  from  serum.  Its  influence  on  a  solution  of 
sodium  urate  cannot  be  detinitely  stated.  G.  S.  W. 

Thyroidectomy  and  Carbohydrate  Metaboliem.  Frank  P. 
Underuill  and  Waurkn  W,  Hilditcu  (Amer.  J.  J'ht/siol.,  1*J09,  25, 
66 — 76). — In  dogs  the  presence  of  at  least  two  parathyroids  maintains 
life  in  a  healthy  state.  Complete  removal  of  all  the  parathyroids  and 
the  thyroid  itself  lowers  the  power  of  the  body  to  assimilate  dextrose, 
and  increases  the  urinary  ammonia.  If  one  thyroid  and  three  para- 
thyroids are  removed,  the  sugar-assimilative  power  of  the  body  is 
measurably  lessened.  The  administration  of  adrenaline  chloride  sub- 
cutaneously  cauhos  glycosuria  in  dogs  deprived  of  both  thyroids,  but 
retaining  at  least  two  parathyroids.  No  symptoms  of  myxoedema  are 
observed  in  full  grown  dogs  after  removal  of  the  thyroids  and  partial 
parathyroidectomy.  Massaglia's  positive  results  were  obtained  with 
young  dogs.  W.  D.  H. 

The  Bleaching  of  Flour.  William  D.  Halliburton  {J.  Hygiene^ 
190J,  9,  170 — 181). — The  artificial  bleaching  of  flour  by  nitrogen  per- 
oxide now  so  largely  practised  produces  a  diminution  of  its  digestibility. 
Experiments  in  vitro  show  that  minute  amounts  of  nitrites  retard  the 
digestion  of  both  starch  and  protein  ;  this  is  partly  due  to  their  action 
on  the  enzyme,  and  partly  (in  the  case  of  gluten  and  other  proteins)  to 
their  action  on  the  protein.  In  bread  made  from  the  flour,  the  lessen- 
ing of  digestibility  is  not  so  marked,  and  the  amount  of  nitrite-reacting 
material  present  is  reduced  to  one-half  of  that  in  the  tlour  itself. 
Although  the  action  is  not  pronounced,  care  will  have  to  be  exercised 
to  see  that  millers  do  not  exceed  the  limits  of  safety.  W.  D.  H. 
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The  Resorption  of  Parenterally  Administered  Magnesium, 
and  its  Influence  on  Calcium  Metabolism.  Konkad  Fromherz 
(Arch.  exp.  Path.  Fharm.,  1909,  61,  210 — 230). — luveistigHtions  were 
undertaken  in  view  of  the  various  employruents  of  magnesium  in 
surgical  practice.  Estimations  were  made  of  the  amounts  of  mag- 
nesium and  calcium  ingested  and  excreted  in  both  uiine  and  faeces, 
and  the  influence  of  metallic  magnesium  (injected  or  sewn  under  the 
skin)  and  of  magnesium  oxide  on  the  calcium-magnesium  balance  was 
determined.  The  nutrition  is,  however,  of  great  influence  on  the 
division  of  the  alkalice  earths  and  pho.-phates  between  urine  and 
faeces.  With  animal  food,  which  is  poor  in  lime  and  rich  in  phos- 
phorus, the  output  is  equally  divided,  or  the  excietion  by  the 
kidneys  predominates.  With  excess  of  lime,  the  excretion  by  the  gut 
predominates.  The  phosphoric  acid  content  of  the  food  also  influences 
the  mode  of  excretion.  In  a  diet  rich  in  phosphoric  acid  and  lime, 
it  was  found  that  the  replacement  of  calcium  by  magnesium  is  more 
difiicult  than  in  a  diet  poor  in  these  substances.  No  definite  con- 
clusions as  to  the  influence  of  magnesium  on  calcium  metabolism  can, 
however,  be  drawn  without  at  the  same  time  investigating  the  intake 
and  output  of  phosphoric  acid.  S.  B.  S. 

Physiological  Effect  of  Cobalt  Carbonyl  Vapour.  Henry  W. 
Armit  {J.  Hygiene,  19(t9,  9,  249 — 251). — From  the  negative  experi- 
ments on  animals  described,  the  conclusion  is  drawn  that  owing  to  its 
low  vapour  tension  and  ready  dissociability,  cobalt  carbonyl  contrasted 
with  nickel-  or  iron-carbonyl  is  unlikely  to  produce  acute  poisoning 

W.  D.  H. 

Oxidation  of  Borneolglucoside  in  a  Bio-chemical  Manner. 
Hermann  Hildebrandt  {Biochem.  Zeitsch.,  1909,  21,  1 — 4), — Borneol- 
glucoside differs  from  many  other  glucosides  (for  instance,  menthol- 
glucoside)  by  its  sparing  solubility  and  in  the  difficulty  with  which 
borneol-glycuronic  acid  is  prepared  from  it.  If  subcutaneously 
administered  to  rabbits,  the  urine  contains  a  small  amount  of  borneol- 
glycuronic  acid,  indicating  that  the  warm-blooded  animals  are  able  to 
oxidise  a  small  quantity  of  the  material.  This  is  not  the  case  at  all  in 
frogs.  W.  D.  H. 

The  Behaviour  of  Betaine,  Methylpyridinium  Hydroxide,  and 
Trigonelline  in  the  Animal  Organism.  Arnt  Kohlrausch  {Ghem. 
Zentr.,  1909,  ii,  465;  from  Zentr.  Physiol,  1909,23,  143—147).— 
Betaine,  after  ingestion  by  cats  and  dogs,  could  be  partly  recovered 
unchanged  in  the  urine.  It  was  isolated  by  extracting  the  urine 
with  methyl  alcohol  after  evaporation  to  a  syrup ;  the  crude  product 
was  purified  by  means  of  the  mercuric  chloride  double  salt.  Besides 
betaine,  a  product  was  isolated,  of  which  the  hydrochloride  was  more 
readily  soluble  than  that  of  betaine,  and  yielded  an  aurichloride 
which  was  apparently  identical  with  that  of  trimethylamine.  Methyl- 
pyridinium hydroxide  is  unchanged  in  the  organism.  Trigonelline  is 
not  changed  into  methylpyridinium  hydroxide  after  subcutaneous 
administration  to  cats  and  rabbits.  S.  B.  S. 
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The  Biological  Behaviour  of  lodoproteins.  Heumakn  Fkeumd 
(Bioc/um.  Zeilach  ,  llii>y,  20,  5(»3 — 515). — The  behaviour  of  iodo^roteiDS 
AH  regards  the  formation  of  specific  aQti-^ub^tanc«8  was  investigated, 
the  biological  reactions  employed  being  the  formation  of  precipitins, 
the  deviation  of  the  complements,  and  the  production  of  anuphylaxis. 
It  was  found  that  immune  sera  which  react  strongly  with  normal 
proteins  will  not  react  with  the  corrt-spoi.ding  iodoproteins.  The  anti- 
substances  produced  by  injection  of  iodoproteins  react  with  iodoproteins 
of  difleri'Ut  origins.  Animals  rendered  over-sensitive  to  natural  protein 
are  not  subject  to  anaphylactic  shock  on  injection  of  the  same  protein 
after  lodisation.  The  species  specificity  of  a  protein  is  considerably 
modified  as  regards  its  biological  action  by  iodisation..  S.  B.  S. 

Behaviour  of  Pyridine  in  the  Hen's  Organism.  Zim-nosukb 
HosuiAi  (Zeitach.  physiol.  Cheni.,  19«i9,e2,  118—119). — His  and,  later, 
Cohu  stated  that  in  the  dog,  pyridine  unites  with  a  methyl  group  from 
some  unknown  tissue  constituent,  and  passes  as  meth}lpyridin- 
ium  hydroxide  into  the  urine.  In  rabbits,  Abderhnlden  and  his 
colleagues  showed  that  this  does  not  occur.  The  present  experiments 
on  the  hen  show  that  it  acts  like  the  dog.  W.  D.  H. 

Physiological  Action  of  Tutin.  Frank  Fitchktt  and  John 
Malcolm  {Quart.  J.  exp.  Fhytiol.,  1909,  2,  335— 362).— The  New 
Zealand  tutu  plant  has  been  known  to  cause  death  in  animals  since 
the  days  of  the  early  settlers.  Tutin  is  a  gliicoside  which  is  the 
active  principle.  The  severity  of  its  toxic  effects  in  different  classes  of 
animals  is  proportional  to  the  degree  of  differentiation  of  the  nervous 
system,  and  the  effects  on  the  alimentary,  respiratory,  and  other 
systems  are  the  result  of  the  excitation  of  nerve-cells.  The  heart  is 
but  little  affected  ;  the  respiratory  centre  is  strongly  stimulated,  and 
death  is  proceeded  by  convulsions  and  coma,  due  to  exhaustion  of  the 
nervous  system  ;  the  cerebi^al  grey  matter  is  markedly  congested. 
Tutin  is  readily  absorbed,  and  excreted  with  difficulty ;  it  is  not  found 
in  appreciable  amount  in  gastric  juice,  urine,  or  milk  ;  it  has  no  effect 
on  nutrition  as  a  whole.  No  remedy  has  been  found,  but  alkalis  will 
destroy  unabsoi  bed  tutin  in  the  stomach.  No  immunity  after  repeated 
dosage  occurs.  W.  D.  H. 

The  Mechanism  of  the  Action  of  Arsenic  Derivatives  in 
Trypanosomiasis.  G.  Lkvaditi  {Ann.  Inst.  Pasteur,  1909,  23, 
604 — 643). — It  has  been  found  that  the  toxic  action  of  atoxyl  on 
trypanosomes  in  vitro  is  but  slight.  A  trypanotoxyl  can,  however,  be 
prepared  by  treating  atoxyl  with  the  extract  of  liver  or  other  organs. 
This  trypanotoxyl,  which  readily  acts  on  trypanosomes  in  vitro,  appears 
to  be  a  protein  derivative,  and  is  rendered  innocuous  by  heating  it  at 
100°.  It  can  be  precipitated  by  alcohol.  If  the  trypanosomes  be 
treated  with  trypanotoxyl,  they  readily  take  up  arsenic.  The  arsenic 
can  also  be  taken  up  by  other  cells  when  they  are  treated  by  trypano- 
toxyl ;  spermatozoa  can  in  this  way  be  rendered  immobile.  For  this 
reason,  although  trypanotoxyl  kills  trypanosomes  in  vitro,  it  is  not 
more  effective   than  atoxyl  when   injected   into  an   infected   animal, 
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unless  it  be  mixed  with  the  trypanosomes  before  injection.  It  is  taken 
up  by  the  cells  of  the  body  rather  than  by  the  parasites.  The  theory 
is  advanced  that  the  trypanotoxyl  is  prepared  by  the  organs  in  the 
body  and  exerts  its  toxic  action  on  trypanosomes  in  statu  nascendi. 
The  conception  is  also  advanced  that  the  protein  in  trypanotoxyl  acts 
as  an  amboceptor,  the  arsenic  acting  as  complement.  S.  B.  S. 

Mercury  Poisoning  with  the  Simultaneous  Action  of 
Hirudin.  Marie  Kohan  {Arch.  expt.  Path.  Fharm.,  1909,  61, 
132 — 148). — It  has  been  suggested  that  mercury  poisoning  is  due 
to  the  production  of  thromboses.  Investigations  were  carried  out  with 
the  object  of  determining  the  truth  of  this  hypothesis,  hirudin  being 
employed  to  prevent  the  normal  clotting  and  to  facilitate  the  detection 
of  the  thromboses  in  the  post-mortem  examinations.  It  was  found 
that  hirudin  prevents  the  clotting  of  the  blood,  even  in  cases  of 
mercury  poisoning.  In  cases  of  acute  mercury  poisoning,  the  animals 
die  and  exhibit  the  same  post-mortem  symptoms  whether  hirudin  be 
injected  or  not.  The  theory  of  thrombosis  formation  does  not  there- 
fore appear  to  hold.  The  hirudin  appears  to  accelerate  the  action  of 
the  mercury  and  to  diminish  the  lethal  dose.  Rabbits  were  employed 
in  the  experiments.  S.  B.  S. 
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Simple  Ventilating  Tube  for  Fermentations.  A.  P.  Bjerre- 
GAARD  (J.  Amer.  Ghem.  Soc,  1909,  31,  1178). — A  short  piece  of  glass 
tubing  constricted  to  a  small  opening  at  the  lower  end  is  packed 
fairly  tightly  with  freshly  ignited  asbestos  fibre,  and  inserted  into  the 
rubber  stopper  of  the  fermentation  flask  as  soon  as  sterilisation  is 
finished.  This  tube  permits  the  escape  of  the  gases  produced  during 
fermentation,  but  prevents  the  admission  of  foreign  organisms. 

E.  G. 

The  Action  of  Salts  on  Bacteria.  M.  von  Eisler  {Centr.  Bakt. 
Par.,  1909,  i,  51,  546—564). — The  organisms  used  were  Vibrio  El 
Tor  V  and  B.  subtilis.  They  were  differently  affected  by  the  diiferent 
salts.  Thus  AyiO-lithium  chloride  inhibited  development  of  B.  suh- 
tUis,  but  even  at  double  the  concentration  had  no  eftect  on  the  growth 
of  the  vibrio.  The  inhibiting  effect  of  lithium  chloride  on  B.  subtilis 
can  be  overcome  by  adding  certain  quantities  of  bivalent,  but  not  of 
univalent,  salts.  The  inhibiting  effect  of  a  bivalent  salt,  for  example, 
manganese  chloride,  can,  howevei-,  be  overcome  either  by  addition  of 
univalent  or  of  bivalent  salts.  Nothing  was  found  to  overcome  the 
poisoning  effect  of  mercuric  chloride. 

Addition  of  salts  to  the  nutrient  agar  on  which  vibrio  was  develop- 
ing led  to  a  change  in  form  of   the  organism,    so  that  it  became  an 
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involute.  The  effect  depends  on  the  valency  of  the  cation,  bivalent 
salts  being  much  more  effective  than  univalent,  whilst  the  anion  seaiin 
only  to  play  a  subordinate  part.  Admixture  with  other  salts  givM 
the  same  results  as  before ;  the  effect  of  a  univalent  salt  is  coonfesr- 
acted  by  addition  of  a  bivalent,  but  not  of  another  anivalent,  salt, 
whilst  tho  potency  of  a  bivalent  salt  is  much  reduced  by  addition  of 
either  a  uni-  or  another  bi-valent  salt. 

li.  diphUi0ria0  also  assumes  involution  forms  under  the  influence  of 
neutral  salts  of  tho  alkalis  or  alkaline  earths,  but  larger  quantities  of 
^.iltH  are  required.     For  this  reason,  addition  of  other  salts  has  little 
""    t  in  modifying  the  action.  E.  J.  R. 

Production  of  Indole  by  Bacteria.  Siltbk  {Ctnlr.  BaH.  Par.^ 
1909,  i,  61,  466— 476).— The  author  deteoU  indole  by  means  of 
Salkuwaky's  reagent  (1  c.c.  of  1  in  6000  sodium  nitrite  ;  1  co.  of  26% 
sulphuric  acid  added  to  10  c.c.  of  the  culture  solution  to  be  tested), 
and  coDcludes  that  the  test  is  still  valuable  for  discriminating  between 
typhus,  paratyphus,  aud  dysenteric  organisms,  on  the  one  hand,  and 
Bacilttu  coli  cotnmunU  and  pseudodyaenterio  organisms,  on  the  other, 
in  spite  of  newer  tests  that  have  been  suggested. 

The  most  suitable  culture  medium  for  indole  production  is  a  10% 
I';  t<  tie  solution  containing  also  06%  sodium  phosphate  and  0'1% 
iiiH.Mi* 'Mium  sulphate.  Bouillon  to  which  6%  of  peptone  has  been 
ulded  generally  proves  a  good  medium,  but  the  ordinary  1%  peptone 
IS  not  suitable,  on  aocount  of  the  sugar  sometimes  present.  It  is  no 
advantage  to  use  putrefying  meat  for  the  preparation  of  the  bouillon. 

Paratyphus  (enteritis),  true  dysenteric,  and  certain  pseudodysenteric 
organisois  never  gave  positive  results.  The  typhus  bacillus  formed 
small  quantities  of  indole,  which,  however,  could  only  be  detected  in 
tho  distillate  from  large  quantities  of  the  culture  solution.  Most  of 
the  pseudodysenteric  organisms  behaved  irregularly,  and  from  the  same 
solution,  and  under  the  same  conditions,  would  sometimes  produce 
indole  and  sometimes  not.     B.  coli  communis  gives  a  good  reaction. 

E.  J.  R. 

Poisonous  Action  of  Cobalt  Salts  on  Aspergillus  niger  in 
Cultures  on  Solid  and  Liquid  Media.  M.  L.  Mortensen  {CetUr. 
Bakt.  Par.,  1909,  ii,  24,  521— 538).— In  1%  solutions  of  cobalt  chloride 
the  production  of  spores  took  place  fifty-seven  days  after  inoculation. 
Addition  of  gelatin  (10%)  reduced  the  time  to  twenty-two  days, 
whilst  with  agar  (2%)  and  gum  arabic  (10%)  the  time  was  twelve 
and  eleven  days  respectively.  In  presence  of  kaolin  (50%)  and 
sand  (50%),  the  number  of  days  were  fifteen  and  eleven,  whilst 
powdered  asbestos  (25%)  and  kieselguhr  (15%)  both  reduced  the  time 
to  five  days. 

In  solid  media  the  silicates  had  a  still  greater  effect  in  overcoming 
the  poisonous  action  of  cobalt.  Powdered  clay,  kieselguhr,  and  talc 
had  the  greatest  effect,  and  pumice  stone,  quartz  sand,  and  kaolin  the 
least. 

Powdered  glass  had  itself  a  poisonous  action  on  Aspergillus,  In 
solutions  tu  which  40%  of  glass  was  added,  the  production  of  spores  was 
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delayed  from  two  days  (without  glass  and  without  cobalt  chloride)  to 
fifteen  days.  In  presence  of  both  glass  and  cobalt  chloride  (1%),  the 
time  was  twelve  days. 

Precipitated  calcium  sulphate  had  only  a  slightly  absorbing  effect, 
whilst  with  gypsum  plates  there  was  a  production  of  spores  in  eleven 
days  in  3%  solutions  of  cobalt  chloride.  N.  H.  J.  M. 

Ohemistry  of  the  Highef  Fungi.  IV.  Maltases  and  Fer- 
ments which  Decompose  Glucosides.  Julius  Zellner  (Monatsh., 
1909,  30,  655—662.  Compare  this  vol.,  i,  543).— The  sap  of  Poli/- 
porus /omentarius  and  P.  igniarius  have  a  vigorous  hydrolysing  action 
on  maltose.  Similar  I'esults  were  obtained  with  Armilarius  mellea, 
Hypholoina  fasciculare,  Daedalea  quercina,  and  Trametes  suaveolens. 

Aqueous  extracts  of  Trametes  suaveolens  and  Polyporus  igniarius 
readily  decompose  salicin,  amygdalin,  coniferin,  sesculin,  and  phloridzin. 
Trametes  showed  a  selective  action,  salicin  being  much  more  readily 
decomposed  than  the  other  compounds.  In  the  case  of  Polyporus, 
the  powdered  fungus  was  used,  as  the  aqueous  extract  has  little 
or  no  action,  owing  presumably  to  the  insolubility  of  the  enzyme. 

Polyporus  pinicola  decomposes  coniferin,  amygdalin,-  salicin,  and 
sesculin,  but  not  phloridzin.  N.  H.  J.  M. 

Polyporus  rutilans.  Max  Bamberger  and  Anton  LANDSigDL 
(Monatsh.,  1909,  30,  673 — 674). — An|  acid  having  the  properties  of 
polyphoric  acid  was  obtained  from  Polyporus  rutilans,  and  several 
salts  were  prepared  which  were  found  to  be  similar  to  the  derivatives 
obtained  by  Stahlschmidt  (Annalen,  1877,  187,  177,  and  195,  365). 
It  is  almost  certain,  therefore,  that  the  fungus  examined  by  Stahl- 
schmidt was  Polyporus  rutilans,  and  not  P.  igniarius,  as  Klingemann 
suggested  (Abstr.,  1893,  i,  602).  N.  H.  J.  M. 

Differences  of  Susceptibility  of  Plants  to  Stimulation.  T. 
Takeuchi  (J.  Coll.  Agric.  Tokyo,  1909,  1,  207— 210).— Different 
plants  were  grown  in  the  same  soil  in  pots,  both  without  and  with 
manganous  sulphate  (MnSO4,4H2O  =  0"2  gram  in  8  kilos,  of  soil). 
The  increase  due  to  manganese  was,  for  each  plant,  as  follows  : 
Barley,  53  ;  flax,  13'9  ;  pea,  19'4,  and  spinach,  4l"0%. 

N.  H.  J.  M. 

The  Behaviour  of  Green  Plants  Towards  G-aseous 
Formaldehyde.  Viktor  Grafe  and  Emmy  Yieser  [Ber.  Deut.  hot. 
Ges.,  1909,  27,  431 — 446). — The  authors  grow  seedlings  of  Phaseolus 
vulgaris  under  bell  jars  and  arrange  three  series  of  experiments : 
(1)  with  ordinary  air ;  (2)  with  air  free  from  carbon  dioxide ;  (3)  with 
air  free  from  carbon  dioxide,  but  carrying  formaldehyde.  Whilst 
the  present  paper  is  only  regarded  as  preliminary,  it  is  bhown 
that  plants  can  assimilate  formaldehyde  under  the  conditions  of  the 
experiment,  and  that  they  make  a  greater  growth  than  in  normal 
air.  E.  J.  R. 

Starch  Formation  from  Adonitol  in  the  Leaves  of  Adonis 
vernahs.  0.  Treboux  {Ber.  Deut.  hot.  Ges.,  1909,  27,  428—430).— 
Adonitol,  the  alcohol  of  the  ribose  synthetically  prepared  by  Fischer, 
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is  the  only  peniitol  known  to  occur  in  natar«.  li  was  first  found  in 
the  leaveH  of  AdonU  vtnuUi*,  and  ia  readily  conTertad  by  than 
into  starch. 

The  author  picks  leaves  from  the  plant,  keeps  them  in  the  dark  long 
enough  for  all,  or  practically  all,  of  the  starch  to  disappear,  and  than 
floats  them  on  a  solution  of  adonitol.  In  a  short  time  afeandi 
reappears  in  the  leaf.  No  starch  was  fmrmed  when  either  galaotoee, 
milk  sugar,  mannitol,  or  dulcitol  was  substituted  for  adonitol ; 
moreover,  adonitol  was  more  eflfective  than  the  other  sugars  tried, 
for  example,  dextroHe,  Invulose,  and  sucrose.  It  appears  that  adonitol 
is  the  best  source  of  starch  for  Adonis  vernalU,  but  this  rule  does  not 
hold  for  the  other  plants  investigated.  E.  J.  R. 

Direct  Assimilation  of  Ammonium  Salts  by  Plants. 
IIe.nky  B.  Ut'TcniNsoN  and  Nobman  U.  J.  Miller  {J.  Agric.  Set., 
lyOD,  3,  179—194.  Compare  Miinti,  Ab^tr.,  1890,  79;  Griffiths,  ibid., 
1892,  229;  Br6al,  t6t<^.,  1893,  ii,  590;  Pitsch,  ibid.,  1896,  ii,  212; 
Maz<^.  ibid.,  1900,  ii,  499;  Kossowitsch,  ibid.,  1902,  ii,  684;  QerUch 
and  Vogel,  ibid.,  1905,  ii,  346). — Three  series  of  saod  and  water 
culture  experiments  are  described,  in  which  wheat  and  peas  were 
grown  under  sterilised  conditions  with  ammonium  sulphate  as  soaree 
of  nitrogen.  The  wheat  plants  in  sand  grew  well  when  calcium  carbonate 
was  present,  but  were  stunted  in  absence  of  carbonate.  Sodium 
nitrate  produced  about  the  same  amount  as  ammonium  sulphate  + 
calcium  carbonate  (^^terili8ed),  whilst  ammonium  sulphate  inoculated 
with  nitrifying  organisms  gave  rather  more  dry  matter.  Wheat  in 
water  cultures  gave  similar  results,  although  less  dry  matter  was 
produced  than  in  sand.  The  peas,  which  were  grown  in  water  cultures 
with  calcium  carbonate,  showed  no  difference  between  the  ammonium 
sulphate  and  the  nitrate  pots,  all  being  equally  healthy.  The  addition 
of  dextrose  to  the  ammonium  ^sulphate  pea  cultures  was  without 
appreciable  effect. 

The  results  of  all  three  series  show  that  ammonium  sulphate  was 
directly  assimilated,  although  in  the  case  of  wheat  the  plants  showed 
a  decided  preference  for  nitrate.  It  is  further  shown  that  the  plants 
which  received  ammonium  sulphate  contain  a  higher  percentage  of 
nitrogen  than  wht-n  supplied  with  nitrate.  This  accords  with  results 
furnished  by  the  llothamsted  grass  plots,  the  mixed  herbage  from  the 
nitrate  plot  containing  a  lower  percentage  of  nitrogen  than  that  of  the 
plots  which  have  for  a  long  time  been  manured  with  ammonium  saltf, 
and  with  results  obtained  by  Pitsch  and  Maz^. 

The  seeds  employed  in  the  above  experiments  were  sterilised  by 
treating  with  warm  mercuric  chloride  solution  after  removing  any  air 
bubbles  with  a  vacuum  pump.  The  apparatus  employed  for  this 
purpose  is  described  with  sketch.  The  plants  were  grown  in  three- 
necked  Woulffe's  bottles,  the  middle  neck  being  used  for  the  plant, 
and  the  side  necks  for  aeration  and  for  adding  water  respectively. 

N.  H.  J.  M. 

Phosphorus  Metabolism  in  the  Plant.  W.  Staniszkis  (BtUl. 
Acad.  /i>ct.  Cracow,  1909,  95 — 123). — The  analyses   extend  over  the 
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whole  vegetation  period  of  millet.  The  seeds  contain  but  little 
inorganic  phosphorus ;  during  development  the  phosphorus  intake 
proceeds  parallel  with  the  increase  in  dry  weight.  Up  to  the 
formation  of  the  panicles  only  small  quantities  of  organic  phosphorus 
compounds  are  formed,  but  afterwards,  up  to  the  ripening  of  the 
seeds,  the  amount  of  phosphoproteins  and  especially  of  phytin 
increases  considerably ;  at  the  same  time  phosphorus  passes  from  the 
stem  to  the  leaves.  The  maximum  lecithin  content  occurs  in  the 
early  stages  of  formation  of  the  panicles.  While  these  are  formed  the 
protein-nitrogen  decreases,  although  the  total  nitrogen  increases ; 
translocatory  fission  thus  takes  place.  In  ripe  millet  seeds,  however, 
97%  of  the  nitrogen  again  occurs  as  protein.  During  the  ripening  of 
the  seeds,  the  ratio  protein-phosphorus :  protein-nitrogen  increases, 
showing  that  phosphorus-free  proteins  are  being  converted  into 
phosphoproteins.  G.  B. 

Brythrina.  M.  Betting  (Pharm.  Weekblad,  1909,  46,  1089—1092). 
■ — One  hundred  grams  of  the  crushed  leaves  of  a  variety  of  Erythrina 
were  placed  in  a  generating  flask,  gently  heated  on  a  water-bath,  and 
by  means  of  an  aspirator  a  current  of  purified  air  was  drawn  through 
the  flask ;  0*03%  of  nitrous  anhydride  was  found  to  be  given  off,  but 
this,  of  course,  does  not  represent  the  true  amount  generated.  Acetone 
was  also  found  to  be  given  off ;  the  nature  of  the  active  principle  of  the 
leaves  will  be  investigated.  L.  de  K. 

Development  of  Fat  in  the  Black  Walnut  (Juglans  nigra). 
F.  M.  M'Clenahan  {J.  Amer.  Chem.  Soc,  1909,  31,  1093—1098).— 
Considerable  uncertainty  prevails  with  reference  to  the  chemistry  of 
the  formation  of  fats  in  seeds.  A  study  has  therefore  been  made  of 
the  development  of  fat  in  the  black  walnut,  and  analyses  have  been 
made  of  the  liquid  kernel  and  of  the  solid  kernel  at  various  ages. 

It  has  been  found  that  the  fat  is  not  formed  within  the  kernel  from 
starch,  sugar,  or  tannin,  since  these  substances  are  absent  from  the 
interior  of  the  kernel  capsule  at  all  stages  of  its  development.  The 
quantitative  relations  of  the  fats  to  the  crude  fibre,  proteins,  and 
pentosans  indicate  that  the  fats  are  not  formed  from  the  decomposition 
products  of  these  substances.  Magenta  is  not  able  to  penetrate  the 
interior  of  the  kernel  capsule,  although  it  can  penetrate  the  other 
parts  of  the  nut,  and  it  is  therefore  improbable  that  there  is  any  direct 
circulatory  connexion  of  the  kernel  with  the  outer  parts.  This  is 
confirmed  by  the  fact  that,  in  the  early  stages,  when  the  kernel  is 
entirely  liquid,  there  is  a  pronounced  fluid  pressure  in  the  capsule. 
The  walls  of  the  capsule  contain  large  quantities  of  tannin,  and  it  seems 
possible  that  the  fats  may  be  formed  from  decomposition  products  of 
this  substance,  although  these  products  do  not  reach  the  interior  of 
the  capsule  by  means  of  ordinary  fluid  circulation.  The  formation  of 
the  kernel  commences  by  the  deposition  of  a  jelly-like  substance  on 
the  interior  surface  of  the  capsule  membrane.  This  gradually  changes 
to  a  white  solid,  enclosing  a  further  quantity  of  the  jelly-like  substance, 
which  eventually  is  completely  replaced  by  the  solid  kernel. 

From  a  consideration  of  these  facts,  it  is  suggested  that  the  inner< 
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most  cells  of  bhe  capsule  membrane  cause  the  decomposition  of 
the  tannin  and  effect  metamorphic  syntheses,  the  oewlj-formed 
substances  entering  the  interior  of  the  capsule  by  osmosis.         E.  G. 

Fat  from  the  Seed  of  Erythrina  hypaphorns  subuxnbrans. 
N.  H.  Cohen  (6V*<jm.  iVeekblad,  1909,  6.  777— 784).— By  saponifica- 
tion  with  alcoholic  potash  and  extraction  with  ether,  the  fat  of  the 
seed  of  Erythrina  hypaphorus  siibumbrans  has  been  separated  into 
acids  and  an  unMiponitiablc  portion.  The  acids  are  formic,  oleic, 
linoleic,  palmitic,  and  behenolic  acids.  The  unsaponiBable  part  con- 
tains Hitostorol  and  two  other  cholesterols,  either  identical  with 
stigmasterol  and  brassicasterol  or  closely  related  to  them. 

A.  J.  W. 

Hydrogen  Cyanide  in  Cassava  Flour.  L.  Vuaflart  (Bull. 
Assoc,  chim.  Sucr.  Dist,  1909,  27,  225— 228).— The  author  has 
examined  a  sample  of  cassava  flour  intended  for  use  as  a  food  for 
animaiR,  and  found  it  to  yield  0*0041%  of  hydrogen  cyanide.  Whilst 
this  quantity  is  less  than  that  which  may  be  obtained  from  certain 
cyanogenetic  seeds,  haricot  beans  for  instance,  it  should  be  re- 
niemUered  that  haricot  beans  are  generally  cooked  before  use  and 
most  of  the  hydrogen  cyanide  is  thus  volatilised.  Although  no  ill- 
efiTects  resulted  when  pigs  were  fed  on  the  cassava  flour  in  question, 
it  is  considered  advisable  that  farmers  should  obtain  some  information 
(by  analysis)  regarding  the  flour  before  using  it  as  a  fodder. 

W.  P.  S. 

Presence  of  Adenine  in  Bamboo  Shoots.  Ginzabubo  Totaki 
{Zeitsch.  physiol.  Chem.,  1909,  62,  113 — 114.  Compare  Kozai,  Bull, 
Imperial  College  of  Agriculture  and  Dendrology  Kotnaba,  Tokyo,  1890, 
37). — The  presence  of  adenine  in  the  young  shoots  of  bamboo  has  been 
established.  J.  J.  S. 

Urease  in  Higher  Plants.  T.  Takeuchi  {J.  Coll.  Agr.  Tokyo, 
1909,  1,  1 — 14). — The  seeds  and  seedlings  of  the  soy-bean  {Glycine 
hispida)  contain  an  easily  separable  enzyme,  which  rapidly  liberates 
ammonia  from  urea ;  it  has  a  slight  action  on  biuret,  but  not  on  other 
amino-compounds  examined.  G.  B. 

Photodynamic  Action  of  Extracts  of  Etiolated  Plants. 
Walthkr  Hausmann  and  Leopold  von  Portheim  {Biochem.  Zeitsch., 
1909,  21,  51 — 58). — Extracts  in  methyl  alcohol  of  various  etiolated 
plants  invariably  showed  a  distinct  photodynamic  action  on  suspensions 
of  red- blood  corpuscles.  N.  H.  J.  M. 

Influence  of  Salts  on  the  Poisonous  Action  of  Quinine  on 
Elodea  canadensis.  M.  von  Eisler  and  Leopold  von  Portheim 
(Biochem.  Zeitsch.,  1909,  21,  59 — 75). — In  presence  of  calcium, 
manganese,  and  aluminium  salts,  the  poisonous  action  of  quinine  was 
considerably  retarded,  whilst  potassium,  sodium,  and  ammonium  salts 
produced  very  little  effect.  Magnesium  salts  have  a  greater  effect 
than  potassium,  but  less  than  calcium  salts. 
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Immersion  of  leaves  for  half  an  hour  to  an  hour  and  a-half  in 
solutions  of  calcium  nitrate  or  manganese  chloride  was  without  effect 
on  a  subsequent  treatment  with  quinine.  N.  H.  J.  M. 

The  Nature  of  the  Acid  Soluble  Phosphorus  Compounds 
of  Some  Important  Feeding  Materials.  Edwin  B.  Hart  and 
W.  E.  ToTTiNGHAM  [J.  Biol.  Chem.,  1909,  6,  431— 444).— Phy tin  is 
present  not  only  in  wheat,  but  also  in  maize,  oats,  and  barley  ;  it  could 
not  be  isolated  from  rutabagas  or  alfalfa  hay.  In  wheat  it  is  largely 
localised  in  the  outer  layer  of  the  grain,  but  in  the  other  grains  it  is 
uniformly  distributed  ;  in  those  seeds  the  phytin  phosphorus  amounts 
to  38 — 48%  of  the  total  phosphorus. 

In  rutabagas  hay,  64%  of  the  total  phosphorus  is  inorganic,  but 
there  is  also  an  unknown  organic  phosphorus  compound  present.  In 
a.lfalfa  hay,  65%  of  the  phosphorus  is  inorganic ;  here  also  an  organic 
phosphorus  compound  occurs.  The  reducing  substance  separated  by 
dilute  acid  from  alfalfa  hay  is  possibly  dextrose.  No  pentose  was 
found.  W.  D.  H. 

Is  Potassium  Sulphate  Physiologically  Acid  ?  Keijiro  Aso 
(jr.  Coll.  Agric.  Tokyo,  1909,  1,  223— 225).— Oats  were  grown  in 
sand  manured  with  calcium  hydrogen  phosphate,  ammonium  nitrate, 
ferric  hydroxide,  and  magnesium  hydrogen  phosphate.  In  addition 
the  three  sets  of  pots  received  respectively  (1)  potassium  sulphate,  (2) 
potassium  hydrogen  sulphate,  and  (3)  potassium  sulphate  +  potassium 
carbonate.  There  was  no  great  difference  in  the  yields  in  the  three 
sets  ;  in  (3),  however,  in  which  the  least  root  was  produced,  the  yield 
of  grain  was  distinctly  higher  than  in  the  others. 

A  second  experiment  was  made  in  which  rice  grown  in  sand  received 
(in  addition  to  calcium  hydrogen  phosphate,  ammonium  nitrate,  mag- 
nesium hydrogen  phosphate,  potassium  sulphate,  and  ferric  chloride)  (1) 
disodium  hydrogen  phosphate,  (2)  sodium  dihydrogen  phosphate,  and 
(3)  trisodium  phosphate.  The  results  showed  a  decided  depression  in 
the  yield  in  presence  of  weak  acid  manure.  The  conclusion  is  drawn 
that  the  physiological  acidity  of  potassium  sulphate  is  much  less  marked 
than  that  of  ammonium  sulphate.  N.  H.  J.  M. 

Is  Artificial  Calcium  Carbonate  more  Eflfective  than  Lime- 
stone Meal?  H.  Yokoyama  {J.  Coll.  Agric.  Tokyo,  1909, 
1,  181 — 182). — Sand  culture  experiments  with  oats  showed  that 
precipitated  calcium  carbonate  is  not  essentially  more  effective  than 
limestone  meal.  In  accordance  with  previous  observations,  it  was 
found  that  the  yield  of  oats  decreased  as  soon  as  the  amount  of 
magnesia  exceeded  that  of  the  lime.  N.  H.  J.  M. 

Lime  Factor  for  Oats.  J.  N.  Sirker  [J.  Coll.  Agric.  Tokyo, 
1909,  1,  183 — 184). — The  lime  factor  for  oats  in  sand  cultures  was 
found  to  be  1,  as  shown  by  previbus  investigations.        N.  H.  J.  M. 

Influence  of  Different  Ratios  of  Lime  to  Magnesia  on  the 
Gro^wth  of  Rice.  Keijiro  Aso  {J.  Coll.  Agric.  Tokyo,  1909, 
1,    171—173.      Compare  Abstr.,    1904,    ii,    765).— The    former   ex- 
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periment,  in  which  the  manure  employed  was  of  an  alkaline  nature, 
was  repeated  with  acid  manure,  phosphoric  acid  being  applied  as 
double  superpboHphiite,  potassium  as  sulphate,  and  nitrogen  as  ammo- 
nium sulphate  and  sodium  nitrate.  One  series  received  oaleiam  and 
maKncKtiiin  as  sulphates,  the  other  as  carbonatfls. 

The  results,  like  the  earlier  ones,  show  that  any  change  in  the  ratio 
CaO :  MgO  -  1  tends  to  reduce  the  yield.  K.  H.  J.  M. 

Proteins  of  Rice  Seeds.  Umktabo  Suzuki,  K.  Voshimura,  and 
S.  Fuji  (./.  Coll.  Agric  Tdkyd,  1909,  1,  77— 88).— The  dry  matter 
of  rice  freed  from  husks  was  found  to  contain  :  total  N,  1*200%  and  N 
as  proteins,  1165%;  the  husks  oontoined  2*958%  and  2*666% 
re8f)ectively. 

The  various  cleavage  products  were  isolated  and  the  amounts  esti- 
mated. The  following  results  in  (1)  rice  freed  from  husks,  and  (2)  the 
husks,  are  given  :  alanine  (1),  37  ;  leucine  (1)  14-3,  (2)  8-6  ;  proline 
(1),  3-3  ;  phenylalanine  (1),  2*0  ;  aspartic  acid  (1),  U'4  ;  glutamic  acid 
(1)  14-5,  (2)  4-7  ;  tyrosine  (1)  05.  (2)  0  3  ;  lysine  (1),  0-86  ;  histidice 
(1)  0-81,  (2)  0-88;  arginine  (1)  1*60,  (2)  3*40;  ammonia  (1)  233,  (2) 
11 3%  of  the  dry  matter.  N,  H.  J.  M. 

Effect  of  Ohemioal  Manures  on  the  Composition  of  Meadow 
Hay.  P.  CuAVAN  {Bisd.  Z*ntr.,  1909,  38,  693 — 594;  from  Ann. 
Agric.  Suis$f,  1908;  and  y.  d'agrxo.  pmt.,  1908,  ii,  711). — Potassium 
salts  alone  considerably  increased  the  yield  of  dry  produce,  and  super- 
phoHphate  alone  produced  a  much  greater  increase  than  potassium 
salts  alone.  The  two  manures  used  together  increased  the  yield  in  three 
years  from  2878  to  12453  kilos,  per  hectare.  Phospbatic  manure 
distinctly  increased  the  percentage  of  proteins. 

As  regards  botanical  compositnon,  potassium  manure  increased  the 
gramineous  and  leguminous  herbage  from  40*8  and  8'76  to  44*09  and 
15*73%  respectively.  With  phosphate,  the  amounts  were  3438  and 
45-12,  and  with  potassium  salts  and  superphosphate,  42*12  and  46*73%. 

N.  H.  J.  M. 

Yield  of  Leaves  of  Polygonum  tinctorium  with  Abundant 
Nitrogenous  Manure.  T.  Takkuchi  {J.  Coll.  Agric.  Tokyo,  1909, 
1,  189 — 191). — The  plants  were  grown  in  plots  of  12  square  metres 
in  a  loamy  humous  soil.  Application  of  sodium  nitrate  (300  and 
360  grams)  increased  the  yield  of  leaves  by  16  and  41%  respectively. 
Carbon  disulphide  (400  c.c.)  gave  an  increase  of  14%.      N.  H.  J.  M. 

Application   of  Carbon    Disulphide   in   Mulberry    Culture. 
J.  N.  SiRKER  {J.  Coll.  Agric.  Tokyo,  1909,  1,  185— 187).— Application. 
of  carbon  disulphide  to  the  soil  (450  c.c.   to  16  square  metres)  in 
creased  the  yield  of  mulberry  leaves  by  44%.  N.  H.  J.  M. 

The  Phosphoric  Compounds  in  Wines,  P.  Carles  (BtUl. 
Soc.  chivi.,  1909,  [iv],  5,  962—969;  BiUl.  Assoc,  chim.  Sucr.  DisL, 
1909,  27,  217 — 223).— It  is  shown  that  most  wines  contain  both 
mineral   and  organic   phosphorus   compounds,  and  that   the   organic 
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phosphorus  is  most  probably  present  as  potassium  or  calcium  glyceryl- 
phopphate,  and  not  in  the  form  of  lecithin.  In  Gironde  wines  the 
organic  phosphorus  constitutes  about  one-tenth  of  the  total  amount  of 
phosphorus  present.  Red  wines  were  found  to  contain  from  0'235  to 
0"690  gram  of  phosphoric  acid  in  mineral  combination,  and  from 
0*005  to  0*130  gram  of  phosphoric  acid  as  glyceryl  phosphates.  In 
white  wines  these  quantities  vary  from  0*190  to  0*600  and  0*0  to 
0*050  gram  per  litre  respectively.  W.  P.  S. 

The  Chemical  Composition  of  Tamari-Schoyu.  K.  Yoshimura 
{J.  Coll.  Agric.  Tokyo,  1909,  1,  89 — 96). — One  litre  of  this  beverage, 
.  obtained  from  soy  beans,  contains :  putrescine  0*3  gram,  ornithine 
0*7  gram,  ammonia  4*5  gram,  and  a  base,  CgHgNg,  0*7  gram.  The 
putrescine  and  ornithine  are  doubtless  derived  from  arginine,  of  which 
the  globulin  of  the  soy  beans  contains  about  5%  (compare  Osborne  and 
Clapp,  Abstr.,  1907,  i,  990).  The  histidine  of  this  globulin  is  perhaps 
the  parent  substance  of  the  base  C^^HgNg.  G.  B. 

The  Carbohydrates  of  Shoyu.  R.  Mitsuda  {J.  Coll.  Agric. 
Tokyo,  1909,  1,  97 — 101). — There  are  present  :  glucose,  a  little 
galactose,  traces  of  furfuraldehyde,  and  pentosans.  G.  B. 

Action  of  Sulphurous  Acid  on  Soils.  Emil  Haselhoff  {Exper. 
Stat.  Record,  1909,  21,  219—220;  from  Intemat.  Phytopath.  Dienst. 
Beigabe  Zeits.  PJlanzenkrank.,  1908,  1,  73 — 91). — Pot  experiments  in 
which  beans  and  barley  were  grown  in  presence  of  sulphurous  acid 
(14*96  grams  to  8  kilos,  of  soil)  showed  that  the  effect  depends  largely 
on  the  amount  and  character  of  the  soil  bases.  In  acid  soils,  growth 
was  retarded,  whilst  in  soils  containing  sufficient  base  to  neutralise  the 
sulphurous  acid,  no  injurious  effect  was  observed.  N.  H.  J.  M. 

Catalase  of  Soils.  David  "W.  May  and  P.  L.  Gile  {Exper.  Stat. 
Record,  1909,  21,  220;  from  Porto  Rico  Stat.  Circ.  No.  9,  3—13. 
Compare  Konig,Hasenbaumer,  and  Coppenrath,  Abstr.,  1906,  ii,  303). — 
The  rate  of  the  reaction  between  soils  and  hydrogen  peroxide  depends 
on  the  amount  of  catalase  present,  on  the  amount  and  concentration  of 
the  peroxide,  on  the  acidity  or  alkalinity  of  the  solution,  and  on  the 
amount  of  shaking.  A  method  was  adopted  in  which  the  number  of 
minutes  required  by  5  grams  of  soil  to  liberate  100  e.c.  of  oxygen 
from  60  c.c.  of  neutral  0*92%  hydrogen  peroxide,  was  ascertained,  the 
flask  being  shaken  the  whole  time. 

The  catalytic  action  is  materially  inhibited  by  carbon  disulphide  ; 
heating  at  a  low  temperature  for  a  long  time  has  more  effect  in 
destroying  the  catalase  than  higher  temperatures  for  a  short  period. 

N.  H.  J.  M. 

Improvements  in  Sand  Culture.  T.  Takeuchi  {J.  Coll.  Agric. 
Tokyo,  1909,  1,  197 — 202).— The  following  amounts  of  mineral  and 
nitrogenous  manures  are  recommended :  KjHPO^,  KHPO^,  KgSO^,  NaCl 
(each  0*3  gram);   NH^NOg,  1*2  gram  (in   two  applications);  CaS04, 
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06  gram  ;  Fe(OH)j,,  08  gram ;  magneHite,  6*7  grams,  and  limestone, 
5'3  grams  in  4  kilos,  of  sand.  Kaolin  (5%)  may  be  added  with 
advantage  when  the  question  does  not  relate  to  potassium  compounds ; 
and  the  amount  of  limestone  should  be  increased  for  plants  other  than 
Gramineae  and  flax.  N.  H.  J.  M. 

Influence  of  the  Ratio  of  Lime  to  Magnesia  on  the  Yield 
in  Sand  Cultures.  Keijibo  Asd  {J.  Coll.  Agric.  Tokyo,  1909, 
1,  175 — 180.  Compare  Bernadini  and  Corpo,  this  vol.,  ii,  606). — 
Results  of  sand  culture  experiments  with  different  plants  showed 
that  the  yields  depend  on  ratio  of  lime  to  magnesia,  whilst  an  absolute 
excess  of  either  has  no  retarding  effect  when  kept  within  certain 
limits.  In  experiments  with  oats  manured  with  2  grams  of  magnesia 
with  1,  2,  4,  and  8  grams  of  lime,  and  with  10  grams  of  magnesia  with 
5,  10,  20,  and  40  grams  of  lime,  the  highest  yield  was  obtained  in  both 
cases  when  the  ratio  CaO  :  MgO  =1:1.  N.  H.  J.  M. 

Manuring  with  Dicyanodiamide.  Kbijiro  Asft  (J.  Coll.  Agric. 
Tokyo,  1909,  1,  211—222.  Compare  Abstr.,  1906,  ii,  890).— Water 
culture  experiments  with  buckwheat  showed  that  whilst  0*025% 
of  dicyanodiamide  killed  the  plants  in  about  a  month,  0*01%  served 
as  a  nutrient.  The  same  plants  grown  in  soil  (2  kilos.)  containing 
036  gram  of  dicyanodiamide  were  much  injured.  Oats  in  water 
cultures  were  not  injured  when  the  concentration  was  less  than 
0-025%. 

Rice  grown  in  paddy  soil  to  which  dicyanodiamide  had  been  added 
three  weeks  before  planting,  produced  nearly  as  much  growth  as  with 
an  equivalent  amount  of  ammonium  sulphate.  N.  H.  J.  M. 

Manurial  Experiments  -with  Calciimi  Nitrate  on  Tobacco 
and  Tomatoes.  Albert  Stutzer  {liu^d.  Zentr.,  1909,  38,  638—639  ; 
from  Zeitsch.  lundw.  Versuchswesen  Oesterr.,  1908,  531). — Calcium 
nitrate  gave  good  results  with  tobacco.  The  experiments  with 
tomatoes  were  inconclusive,  owing  to  unfavourable  weather. 

N.  fl.  J.  M. 

Preservation  of  Night-soil.  Keijibo  Aso  and  S.  Nishimuba 
(J.  Coll.  AgHc.  Tokyo,  1909,  1,  145— 151).— The  following  sub- 
stances were  employed  as  preservatives  :  (1)  superphosphate,  (2) 
gypsum,  (3)  monocalcium  phosphate,  (4)  gypsum  +  monocalcium 
phosphate,  and  (5)  kainite.  It  was  found  that  gypsum  and  kainite 
had  comparatively  little  effect.  Monocalcium  phosphate  proved  to  be 
much  the  best  preservative,  and  then  superphosphate. 

The  amount  of  superphosphate  employed  was  0'5%,  and  the  amounts 
of  the  other  substances  contained  the  same  amount  of  sulphuric  and 
phosphoric  anhydrides  respectively  as  were  present  in  the  super- 
phosphate. N.  H.  J.  M. 

Application  of  Dicyanodiamide  as  a  Nitrogenous  Manure. 
R.  Inouye  {J.  Coll.  Agric.  Tokyo,  1909,  1,  193— 196).— Rape  and 
barley  were  grown  in  soil  manured  with  the  same  amounts  of  nitro- 
gen  in    the    forms  of  ammonium  sulphate  and   dicyanodiamide   and 
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in  both  forms  together.  The  results  showed  that  dicyanodiamide 
applied  at  the  rate  of  1  gram  of  nitrogen  to  8  kilos,  of  soil  is  injurious, 
whilst  0*35  gram  of  nitrogen  as  dicyanodiamide  and  0*7  gram  as 
ammonium  sulphate  gave  better  results  than  when  the  whole  amount 
was  applied  as  ammonium  sulphate.  N.  H.  J,  M. 

Vegetation  Experiments  with  Precipitated  Calcium  Phos- 
phate. Henrik  G.  SoDERBAUM  {Bied.  Zmtr.,  1909,  38,  585—587; 
from  Experimentalfaltet.  Stockholm^  Nos.  95,  98,  and  99,  and  Zeitsch. 
landw.  Versuchswesen  Oesterr.,  1908,  506). — ^Electrolytically  precipi- 
tated calcium  phosphate,  having  the  composition  of  a  diphosphate,  was 
found  to  be  equal  to  superphosphate,  and  its  availability,  unlike  that 
of  tricalcium  phosphate,  is  not  essentially  diminished  by  the  presence 
of  considerable  amounts  of  calcium  carbonate.  N.  H.  J.  M. 

Secondary  Calcium  Phosphate  as  a  Manure.  T.  Takeuchi 
(J.  Coll.  Agric.  ToTcyo,  1909,  1,  203— 206).— Experiments  on  rice 
grown  in  sand  showed  that  the  absorption  of  phosphoric  acid,  as 
secondary  calcium  phosphate,  is  depressed  by  an  excess  of  calcium 
and  magnesium  to  such  an  extent  as  to  prevent  the  formation  of  ears. 
By  increasing  the  amount  of  secondary  calcium  phosphate,  the 
favourable  ratio  of  lime  to  magnesia  was  altered  somewhat ;  the  gain 
due  to  phosphoric  acid,  however,  much  more  than  compensated  for 
any  depression  due  to  an  excess  of  calcium,  and  by  altering  the  ratio 
CaOjMgOiPgOj  from  1  : 1  :  1  to  1  : 1  : 5  the  yield  of  grain  was  increased 
by  65%. 

As  regards  superphosphate,  it  is  probable  that  only  very  large 
amounts  of  carbonate,  will  diminish  its  availability. 

Other  results  will  no  doubt  be  obtained  when  calcium,  magnesium, 
and  phosphorus  are  present  in  forms  soluble  in  water,  or  when  the 
former  are  in  other  forms  than  carbonates.  N.  H.  J.  M. 

Different  Forms  of  Phosphoric  Acid  in  Organic  Manures. 
S.*,TsuDA  {J.  Coll.  Agric.  Tokyo,  1909,  1,  167— 170).— The  total 
phosphorus  and  the  phosphorus  soluble  in  ether  and  alcohol 
(lecithin),  in  0*2%  and  in  5%  hydrochloric  acid,  was  determined  in 
(1)  soy  bean  cake,  (2)  rape  cake,  (3)  red  clover  hay,  (4)  herring  guano, 
(5)  steamed  bone  dust,  (6)  cake  from  pupa  of  silkworms,  and  (7)  crab 
shells.     The  amounts  in  percentages  of  dry  matter  are  as  follows : 

Soluble  in  0-2%  HCl.  Soluble  in  5%  HCl. 

Total            As  . ' ^  , ' ,  As 

PgOg.  lecithin.  Inorganic.  As  phytin.  Inorganic.  Organic.  nuclein, 

1.  1-311           0-114           0'050           0-640  0-040  0-120  0-236 

2.  2-251           0-091           0-050           0-873  0-099  0931  0-204 

3.  0-554           0  050           trace           0-300  0  070  0-084  0-050 

4.  4-670          0-310           1-894          0-860  0-372  0-648  0-583 

5.  25-060  0-023  5-534  trace         18-859  0-530  0-112 

6.  1-350  0-043  1-039  „  0-090  trace  0-169 

7.  3-23  0-033  0-300  0-161  3-264  0-200  0-302 

N.  H.  J.  M. 
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Manurial  Value  of  VariouB  Organic  Phosphorus  Com- 
pounds. Kkuibu  Abu  and  Y.  Yoshida  (J.  Coll.  Agric.  Tokyo, 
1909,  1,  153—161.  Coinp«re  J.  StokUsa,  Abstr.,  1896.  ii.  266).— 
The  results  of  pot  experiments  in  which  barley  waa  manured  with 
phosphorus  (P,/J^  — 0*396  gram  in  2*5  kilos,  of  soil)  in  the  form  of 
sodium  phosphate,  lecithin,  phytin,  nuclein,  and  aluminium,  iron,  and 
tricalcium  phosphates  respectively,  showed  that  lecithin  is  equal  in 
value  to  tricalcium  phosphate,  wbiUt  phytin  and  nuclein  gave  about 
tho  same  amounts  of  dry  produce  as  were  obtained  with  aluminium 
phosphate. 

The  manurial  effect  of  rice  bran  and  rape  cake  is  increased  by 
extructiiiK  with  ether,  but  their  manurial  value  is  lost  by  extracting 
with  0-2",',  hydrochloric  acid,  and  the  conclusion  is  drawn  that  most  of 
the  phosphorus  present  is  in  tho  form  of  phytin.  N.  II.  J.  M. 

Availability  of  Phosphoric  Acid  in  Various  Forms  in 
Herring  Guano.  R.  Mitbdta  {J.  Coll.  Agrie.  Tdkyd,  1909,  1, 
163 — I (55). — Pot  experiments  with  barley  grown  in  soil  manured 
with  herring  guano,  both  in  its  original  state  and  fre^d  from  its 
various  phosphorus  compounds.  Extraction  with  ether  and  alcohol, 
which  removed  the  oils  and  lecithin,  reduced  the  yield  of  air-dried 
produce  from  85  to  7  grams.  Further,  extraction  with  hot  water, 
and  with  hot  water  followed  by  0*2%  hydrochloric  acid,  reduced  the 
yield  to  5  and  1*2  grams  respectively.  When  the  manure  is  so  com- 
pletely exti-acted  that  only  nuclein  remained,  it  has  no  immediate 
value  as  a  source  of  phosphorus.  N.  H.  J.  M. 
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Characterisation  of  Indicators.  M.  Hakda  (Ber.,  1909,  42, 
3179—3182). — The  concentration  of  hydrogen  or  hydroxyl  ions  at 
which  an  indicator  shows  a  change  in  colour  can  be  determined  as 
follows  :  To  50  c.c.  of  freshly  boiled  water  are  added  four  drops  of  a 
0"2/iV^-barium  hydroxide  solution,  and  then  two  drops  of  the  indicator. 
At  a  definite  moment,  1  c.c.  of  freshly  distilled  methyl  formate  is  added, 
and  the  time  measured  that  is  necessary  for  the  colour  change  in  the 
indicator  to  take  place.  In  the  case  of  phenolphthalein,  litmus,  and 
^-nitrophenol,  the  necessary  hydrogen-ion  concentrations  have  been 
determined  by  another  method  by  Fels  (Abstr.,  1904,  ii,  320).  If  the 
logarithms  of  these  concentrations  are  plotted  as  ordinates,  and  the 
times,  measured  as  above,  as  abscissse,  the  points  so  obtained  lie  on  a 
straight  line.  If  the  times  are  then  measured  for  any  other  indicators, 
the  hydrogen-ion  concentration  necessary  to  bring  about  the  colour 
change  can  be  determined  from  the  curve.  In  this  way  the  foUo  wing 
concentrations  have  been  determined:  With  methyl-red  the  first  change 
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in  the  alkali  colour  takes  place  when  the  hydrogen-ion  concentration 
is  10~®'^'^j  the  characteristic  intermediate  colour  being  produced  when 
the-  concentration  is  10""^  Cyanin  becomes  decolorised  when  the 
hydrogen-ion  concentration  is  10~®'.  Methyl-red  is  thus  slightly  less 
delicate  than  litmus,  and  cyanin  a  little  less  delicate  than  methyl-red. 
Accurate  results  could  not  be  obtained  with  tropseolin,  since  the 
time  to  be  measured  is  so  short.  Qualitatively  the  results  confirm 
those  of  Fels,  that  is,  the  hydrogen-ion  concentration  which  brings 
about  a  colour  change  is  in  the  neighbourhood  of  10~"^         T.  S.  P. 

The  Accuracy  of  Volhard's  Method  for  the  Estimation  of 
Chlorine.  Victor  Rothmund  and  A.  Burgstaller  {Zeitsch.  anorg. 
Chem.,  1909,  63,  330 — 336). — It  is  necessary  to  the  accuracy  of  the 
estimation  of  chlorine  by  Volhard's  method  that  the  precipitated  silver 
chloride  should  not  react  to  an  appreciable  extent  with  the  soluble 
thiocyanate  during  the  duration  of  the  experiment.  This  condition  is 
not  usually  fulfilled.  When  the  quantity  of  chlorine  is  very  small 
(under  5  millimols.),  the  results  are  inaccurate.  A  considerable  ex- 
cess of  silver  nitrate  is  of  advantage,  and  inaccurate  results  are  always 
obtained  if  an  excess  of  thiocyanate  is  added  and  titrated  back  with 
silver.  The  tedious  removal  of  the  silver  chloride  by  filtration,  which 
ensures  exact  results,  may  be  avoided  by  Coagulating  the  chloride  so 
as  to  reduce  its  surface.  This  may  be  done  by  adding  suflBcient  ether 
to  form  two  layers,  shaking  until  clear,  and  then  adding  the  ferric 
alum  solution  and  titrating  with  thiocyanate.  The  sharpness  of  the 
end-point  is  increased  by  the  presence  of  ether.  This  method  is 
accurate,  even  when  a  very  dilute  solution  is  being  titrated. 

C.  H.  D. 

The  Gravimetric  Estimation  of  Free  Iodine  by  the  Action 
of  Metallic  Silver.  Frank  A.  Gooch  and  Claude  C.  Perkins 
{Zeitsch.  anorg.  Cliem.,  1909,  63,  318—324  ;  Amer.  J.  Sci.,  1909,  [iv], 
28,  33 — 39). — Free  iodine  may  be  estimated  by  shaking  with  reduced 
silver,  the  increase  of  weight  of  the  latter  being  determined.  Silver 
prepared  by  the  action  of  zioc  on  the  chloride,  nitrate,  or  iodide,  or 
by  the  action  of  hydrogen  on  the  sulphide  or  oxide,  should  be  treated 
before  use  with  potassium  iodide  to  convert  any  retained  silver  salts 
into  iodide.  An  error  is  produced  by  the  action  of  air  on  the 
potassium  iodide,  and  this  is  greatest  when  the  action  of  the  silver  is 
slow,  as  when  the  electrolytically  deposited  metal  is  used.  The  best 
results  are  obtained  by  working  with  electrolytic  silver  in  a  neutral  or 
sodium  hydrogen  carbonate  solution  in  an  atmosphere  of  hydrogen, 
fifteen  to  twenty-five  minutes  being  required  for  0*65  gram  of  iodine, 
and  the  error  being  ±  0*0004  gram.  C.  H.  D. 

New  Method  for  the  Estimation  of  Iodides  and  of  Free 
Iodine.  Stephan  Bugarszky  and  Bela  Horvath  {Zeitsch.  anorg. 
Chem.,  1909,  63,  184 — 196). — Iodine  and  bromine  react  in  the  presence 
of  water  reversibly :  I^  +  5Br^  +  QH^O  ZH  2HIO3  +  lOHBr.  The 
reaction  is  sufiiciently  rapid  at  100°,  and  in  presence  of  a  large  excess 
of  bromine  is  practically  complete  in  the  sense  of  the  upper  arrow. 
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The  excess  of  bromine  may  be  rapidly  boiled  off  without  appreciable 
error,  owing  to  the  slownesfl  of  the  reverse  reaction. 

The  Hlightly  acid  solution,  containing  not  more  than  0*010 — 0*012 
gram  iodine,  is  placed  in  a  narrow-necked  100  c.c.  flask,  and  50  c.c.  of 
nearly  haturated  bromine  water  added,  filling  up  with  water.  The 
flask  is  immersed  in  boiling  water  for  an  hour.  The  contents  are 
transferred  to  a  250  c.c.  conical  flask,  and  boiled  very  briskly  for  four 
to  five  minutes  to  expel  all  the  bromine.  After  cooling,  1 — 2  grams  of 
potassium  iodide  are  added,  and,  after  aciditication,  the  iodine  is  slowly 
titrated  with  thiosulpbate,  the  quantity  of  iodine  found  being  divided 
by  six. 

Ordinary  bromine  may  be  used,  the  iodine  content  being  corrected 
for  by  a  blank  experiment,  or  the  bromine  may  be  purified  by  the 
following  process,  which  completely  removes  iodine.  The  bromine  is 
successively  shaken  with  20%  potassium  bromide  solution,  water,  and 
concentrated  sulphuric  acid,  and  finally  distilled  over  a  little  barium 
oxide  in  an  apparatus  entirely  composed  of  glass,  with  ground 
joints. 

The  presence  of  an  excess  of  bromides,  chlorides,  ammonium  salts, 
nitrates,  or  nitrites  in  the  solution  to  be  analysed  is  without  influence 
on  the  accuracy  of  the  estimation.  If  the  solution  is  sufficiently  acid, 
the  titration  may  even  be  performed  in  presence  of  iron  or  manganese 
salts,  if  the  first  disappearance  of  the  blue  colour  be  accepted  as  the 
end  point. 

The  ipdine  content  of  the  water  from  various  iodine  springs  has 
been  estimated  by  this  method.  Sea- water  from  Quamero  (Abbazia) 
contains  0  00007 5  gram  of  iodine  per  litre,  being  about  one-millionth 
of  the  chlorine  concentration.  C.  U.  D. 

Apparatus  for  the  Estimation  of  Fluorides  in  Foods.  H. 
RossET  {A7m.  Chim.  anal.,  1909,  14,  365 — 366). — The  apparatus, 
which  is  a  modification  of  the  one  used  by  Blarez,  consists  essentially 
of  a  truncated  leaden  vessel,  on  to  which  is  screwed  a  brass  refrigerating 
vessel,  through  which  cold  water  is  circulating  ;  this  serves  to  press 
down  a  glass  disk,  and  to  prevent,  by  thorough  cooling,  an  escape 
of  hydrofluoric  acid. 

Into  the  leaden  vessel  is  introduced  the  mixed  barium  fluoride  and 
sulphate,  obtained  by  adding  to  the  solution  some  sodium  sulphate 
and  barium  acetate,  and  al&o  5  to  10  c.c.  of  sulphuric  acid.  The 
vessel  is  then  heated  gently  on  a  metallic  plate  for  two  hours.  The 
effect  of  the  etching  on  the  glass  disk  is  then  noticed,  and  by  a  com- 
parison with  standards  a  fair  idea  may  be  got  as  to  the  amount  of 
fluorine  present.  L.  de  K. 

Apparatus  for  the  Estimation  of  Sulphur  in  Iron  and  Steel. 
Georg  Preuss  {Zeitsch.  angeto.  Chem.,  1909,  22,  2044— 2045).— The 
flask  (Fig.  1)  is  furnished  with  a  side-tube  for  introducing  the  hydro- 
chloric acidj^and  for  the  purpose  of  passing  a  current  of  carbon  dioxide. 
By  means  of  a  ground-joint,  the  flask  is  attached  to  a  condenser,  inside 
which  is  the  absorption  vessel.  The  worm-tuba  serves  to  condense 
the  acid  vapours  whilst  the  gases  pass  through  the  valve  tube  into  the 
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Fig.  1. 


Fia.  2. 


50  c.c 
fumes, 


absorption  vessel.     At  the  upper  end  of  the  tube  a  valve  is  attached 
in  order  to  prevent  any  regurgitation  of  the  absorption  liquid. 

Ten  grams  of  steel,  or  5  grams  of  pig-iron,  are  placed  in  the  flask, 

and  the  condenser  is  fitted  on  and  sealed 
with  water.  After  introducing  into  the 
absorption  tube  40  c.c.  of  the  usual  cad- 
mium solution,  75 — 150  c.c.  of  hydro- 
chloric acid,  D  1'12,  are  introduced,  and 
the  whole  is  heated  until  the  iron  has 
dissolved  and  the  last  traces  of  hydrogen 
sulphide  are  then  removed  by  means  of  a 
current  of  carbon  dioxide. 

The  condenser  is  then  removed  from 
the  flask  and  the  contents  of  the  ab- 
sorption vessel  poured  into  a  beaker; 
a  few  rinsings  suffice  to  remove  every 
trace  of  cadmium  sulphide,  which  is  then 
converted  as  usual  into  copper  sulphide 
and  weighed  as  such. 

In  the  second  form  of  apparatus  (Fig  2) 
the  gases  evolved  on  heating  with  hydro- 
chloric acid,  D  ri9,  are  first  passed 
through  a  little  wash-bottle  containing 
of  water  so  as  to  retain  the  greater  part  of  the  hydrochloric  acid 
On  removing  the  source  of  heat,  this  liquid  runs  back,  into  the 
flask,  whilst  the  recoil  valve  prevents  a  regurgitation  of  the  cadmium 
solution.  L.  DE  K. 

Detection  of  Sodium  Sulphite  in  the  Presence  of  Sodium 
Sulphate  and  Sodium  Thiosulphate.  Frank  E.  Weston  (fihem. 
News,  1909,  100,  176). — A  5%  solution  of  the  mixture  is  prepared, 
and  to  5  c.c.  of  this  a  solution  of  iVyiO-iodine  is  added,  if  decolorised 
(sulphite  or  thiosulphate,  or  both)  the  addition  is  continued  until 
a  faint  coloration  sets  in.  The  liquid  is  now  tested  as  to  acidity,  and 
if  acid,  a  sulphite  is  probably  present.  To  another  5  c.c.  of  the 
solution  is  added  half  the  volume  of  iodine  solution  used  in  the  first 
test,  and  sulphur  dioxide  is  then  recognised  by  its  odour  and  also  by 
its  power  of  reducing  potassium  dichromate ;  the  sulphur  dioxide 
points  to  the  presence  of  a  sulphite.  If  no  green  coloration  is 
noticed,  thiosulphate  is  present. 

Sodium  sulphate  is  tested  for  with  barium  chloride  as  usual. 

L.  DE  K. 

Quantitative  Precipitation  of  Tellurium  Dioxide,  and  its 
Application  to  the  Separation  of  Tellurium  from  Selenium. 
Philip  E,  Browning  and  William  R.  Flint  {Amer.  J.  Sci.,  1909,  [iv], 
28,  112—118;  Zeitsch.  anorg.  Chem,  1909,64,  104— 111).— The  basic 
nitrate  is  dissolved  in  a  little  hydrochloric  acid  and  then  diluted  largely 
with  hot  water.  The  solution  is  made  alkaline  with  ammonia, 
and  then  again  slightly  acidified  with  acetic  acid.  The  tellurium 
dioxide  is  collected  on  an  asbestos  filter,  washed  with  cold  water, 
and  dried  at  105°.     The  nitrate  may  be  also  dissolved   in   aqueous 
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potasHium  hydroxide,  and  then  acidified  with  hydrochloric  acid,  or  the 
diluted  Holtttion  may  be  Ritnply  acidified  with  acetic  acid  and  then 
heated  for  some  time  to  render  the  precipitate  crystalline. 

Attempts  to  effect  the  separation  of  tellurium  from  copper  and 
bismuth  by  meanu  of  potassium  hydroxide  were,  however,  not  very 
successful,  but  for  the  separation  of  tellurium  from  selenium  the 
process  answers  very  well.  L.  de  K. 

Estimation  of  Nitrogen.  Eiliiabd  Alvrkd  MiTscHERLicH(CA«m. 
Zeit.,  1909,  33,  1058).— A  reply  to  Schenke  (this  vol..  ii,  069).  The 
author  prefers  his  own  process  (this  vol.,  ii,  614),  and  further  statee 
that  for  the  cHtimatiun  of  nitrous  nitrogen  Sohenke's  process  is  quite 
unsuitable.  L.  db  K. 

Estimation  of  Ammonia  in  Ammoniiim  Chloride.  Oswald 
Claasskn  {Cfiem.  Zeit.,  1909,33,  952). — A  reversed  condenser  is  inserted 
between  the  distilling  flask  and  the  Volhard's  receiver  in  the  distillation 
process.  It  is  then  unnecessary  to  cool  the  receiver,  and  there  is  no 
increase  of  volume  of  the  contents.  The  same  apparatus  may  be 
employed  in  the  distillation  of  oxidising  substances  with  hydrochloric 
acid.  C.  H.  D. 

Cuvette  Arrangement  for  the  Estimation  of  Nitrates  by 
Schloesing's  Procees.  M.  Emmanuel  Pozzi-Escot  {Btdl.  Assoc, 
chim.  <Sucr.  JJisL,  1909,  27,  83—84). — The  capillary  gas  delivery  tube 
plunges  into  a  layer  of  mercury,  about  1  cm.  high,  contained  in  a  small 
basin  made  of  porcelain  or  earthenware,  or  even  of  wood  weighted  with 
lead.    The  mercury  prevents  the  absorption  of  water  into  the  apparatus. 

L.  DC  K. 

Influence  of  Chlorides  on  the  Estimation  of  Nitrates  in 
Waters  by  Qrandval  and  Lajoux's  Process.  Angel  Sabatini 
(Ann.  Chim.  aiial.,  1909,  14,  366— 367).— The  author  agrees  with 
Perrier  and  Farcy  (this  vol.,  ii,  344)  as  to  the  influence  of  chlorides 
on  the  colorimetric  determination  of  nitrates,  and  now  proposes  the 
following  method  :  To  50 — 60  c.c.  of  the  water  to  be  tested  are  added 
20  grams  of  silver  oxide,  and,  after  the  lapse  of  two  hours  with 
occasional  shaking,  the  liquid,  now  free  from  chlorides,  is  filtered  and 
then  examined  colorimetrically  for  niti*ates  as  usual.  L.  de  K. 

Estimation  of  Nitrite.  A.  Sanin  (J.  Russ.  Phys.  CJiem.  Soe., 
1909,  41,  791 — 795). — The  author's  method  for  estimating  nitrite  is 
based  on  the  change  of  acidity  produced  in  a  solution  by  the  inter- 
action of  a  nitrite  with  hydroxylamine  hydrochloride  : 

NaNOj  +  NHgO.HCl  =  NaCl  +  N.O  +  2H  jO. 
The  results  are  not  affected  by  the  presence  of  large  or  small  propor- 
tions of  nitrate.  The  solutions  employed  consist  of  i\720-sodium 
hydroxide  and  a  solution  of  hydroxylamine  hydrochloride  (10  grams 
to  1  litre),  the  titre  of  which  is  measured  against  the  sodium  hydroxide 
solution,  using  phenolphthalein  as  indicator.  The  procedure  is  as 
follows  : 

Into  a  conical  flask  of  capacity  150 — 200  c.c.  are  introduced  20  c.c* 
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of  a  solution  of  the  nitrite  containing  5  grams  per  litre  and  20  c.c.  of 
the  hydroxylamine  hydrochloride  solution,  the  liquid  being  then  heated 
for  five  to  eight  minutes  on  a  gauze  until  bubbles  of  nitrous  oxide  are 
no  longer  evolved  on  shaking  the  flask ;  a  temperature  of  70 — 80°  is 
sufficient  for  the  completion  of  the  reaction.  After  cooling,  the 
solution  is  titrated  with  iV/20-sodium  hydroxide.  The  amount  of 
nitrite  is  then  calculated  from  the  above  equation.  T.  H.  P. 

Estimation  of  Phosphorus  in  Combustible  Substances  by 
the  Bomb  Calorimeter.  Paul  Lemoult  {Compt.  rend.,  1909,  149, 
511 — 513.  Compare  Abstr.,  1907,  ii,  760). — Phosphorus  and  its 
gaseous  compounds  are  burned  without  difficulty  in  the  calori  metric 
bomb,  using  oxygen,  and  the  phosphoric  acids  produced  may  be  estimated 
as  magnesium  ammonium  phosphate.  Solid  phosphorus  compounds 
containing  carbon  give  rise  during  combustion  to  some  free  phosphorus, 
which  combines  with  the  platinum  capsule  usually  employed  and 
escapes  oxidation  and  estimation  unless  it  is  afterwards  dissolved  out 
by  cold  nitric  acid. 

Capsules  of  porcelain,  glass,  or  quartz  are  invariably  broken  by  the 
heat,  allowing  some  of  the  substance  to  fall  and  escape  combustion.  If 
a  porcelain  capsule  is  supported  in  a  platinum  frame,  there  is  no  loss  of 
material  from  this  cause,  but  black  stains  containing  unoxidised 
phosphorus  always  remain  on  the  porcelain.  Satisfactory  analytical 
results  are  only  obtained  when  a  porcelain  capsule  in  a  platinum  frame 
and  coated  with  fused  potassium  nitrate  is  used.  The  phosphorus  is 
completely  converted  into  phosphoric  acid,  which  is  washed  out  of  the 
bomb  and  weighed  as  ammonium  magnesium  salt.  The  author  shows 
that  the  method  is  quite  as  accurate  as  Carius',  but  is  quicker  and  less 
hazardous.  R.  J.  C. 

Estimation  of  Phosphoric  Acid  in  Acid  Solution  by  means 
of  Alkaline  Molybdate  Solution  and  Gelatin.  A.  Crete  (Btr., 
1909,  42,  3106— 3115).— In  a  previous  paper  (Abstr.,  1888,  1341)  the 
author  has  described  the  estimation  of  phosphoric  acid  in  acid  solution 
by  means  of  acid  molybdate  solution  and  gelatin.  The  acid  molybdate 
solution  does  not  keep  its  titre,  however,  and  the  rubber  tubing  of  the 
containing  apparatus  is  attacked  by  the  nitric  acid.  These  difficulties 
have  been  overcome  by  the  use  of  an  ammoniacal  molybdate  solution  ; 
the  acid  which  is  necessary  for  the  completion  of  the  precipitation  is 
added  to  the  phosphate  solution,  which  has  been  neutralised  previously. 

The  method  is  a  volumetric  one  and  depends  on  the  fact  that  in 
the  presence  of  gelatin,  the  phosphomolybdate  precipitate  appears 
white,  and  is  very  voluminous,  so  that  the  presence  of  very  small 
quantities  of  phosphoric  acid  can  be  detected.  On  boiling,  the  precipi- 
tate assumes  the  ordinary  compact,  yellow  form  and  quickly  settles, 
so  that  more  molybdate  solution  may  be  added  to  see  if  any  further 
precipitate  is  produced. 

Very  full  details  are  given  for  the  preparation  and  standardisation 
of  the  various  solutions  used,  and  also  of  the  manner  in  which  the 
determination  must  be  carried  out.  The  method  can  be  used  for  the 
estimation   of    phosphorus    lu   all   ordinary    ta&ep,    and    only    in    the 
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presence  of  much  iron  is  it  necessary  to  modify  it.     It  has  been  tested 
in  more  than  100,000  analyses.  T.  S.  P. 

Estimation  of  Graphite.  Frank  Browne  {Ch»m.  Nttos,  1909, 
100,  162). — Satisfjvctory  results  have  been  obtained  by  the  author  in 
the  assay  of  a  sample  of  "  AcheRon  Graphite"  by  means  of  the  prooess 
published  previously  (Abstr.,  1908,  ii,  896),  consisting  in  burning  the 
sample  with  a  fixed  quantity  of  a  specially  prepared  iron  oxide. 

L.  DE  K. 

New  "  Boat "  for  Organic  Analysis.  Marcel  Dkl£pine  {Bull. 
Soc.  chim.,  1909,  [iv],  6,  876 — 877). — The  boat  consists  of  a  piece  of 
platinum  foil  measuring  15  x  1*4  cm.,  in  which  four  oval  depressions, 
each  2  cm.  long,  0*7  cm.  broad,  and  0'3  cm.  deep,  are  hammered  in 
one  line  at  intervals  of  2  cm.,  beginning  at  05  cm.  from  one  end. 
Between  the  inner  ends  of  the  first  and  fourth  depressions  the 
platinum  foil  is  cut  away  to  the  same  diameter  as  the  depressions, 
except  at  the  centre,  where  for  a  short  distance  the  original  diameter 
(07  cm.)  is  retained  to  form  a  pair  of  central  flanges.  A  boat  of  this 
size  is  used  in  the  ordinary  manner  in  a  combustion  tube  of  17  cm. 
diameter  in  which  it  rests  on  the  flanges  at  its  ends  and  centre.  The 
substance  to  be  burned  is  distributed  between  the  four  depressions.  It 
is  claimed  that  by  the  use  of  this  boat  combustion  takes  place  more 
uniformly  and  with  less  risk  of  loss  due  to  '*  rushes  "  of  carbon  dioxide. 

T.  A.  H. 

Separation  of  Silica  fVom  Silicon  and  Carbon.  Erhard 
Britzke  {Chem.  Zeit.,  1909,  33,  1098— 1099).— The  author  states 
that  when  heating  a  mixture  containing  silicon,  carbon,  and  silica,  at 
a  sutficiently  high  temperature,  in  a  current  of  hydrogen  chloride,  not 
only  the  silicon,  but  also  the  carbon,  is  ultimately  volatilised,  and  only 
the  silica  remains. 

Advantage  of  this  reaction  may  be  taken  in  the  analysis  of  ferro- 
silicon  and  similar  compounds.  The  iron  also  volatilises  completely. 
The  silica  remaining  should  be  examined  for  possible  traces  of  non- 
volatile chlorides.  L.  db  K. 

Volumetric  Estimation  of  Silver  by  Gay-Lussac's  Method. 
Ernesto  Pannain  {Gazzetta,  1909,  39,  ii,  240— 249).— The  author  has 
devised  an  apparatus  for  determining  the  end-point  of  the  titration  of 
a  silver  solution  with  standard  sodium  chloride  solution.  It  consists 
of  a  glass  tube  8 — 10  cm.  long  and  about  3  cm.  wide,  open  at  the  top 
and  sealed  at  the  bottom  to  a  second  tube  20 — 25  cm.  long  and  4 — 5 
mm.  in  diameter,  which  passes  through  one  hole  of  a  doubly-bored 
stopper  fitted  to  the  titration  vessel.  At  a  short  distance  from  the 
wide  tube,  the  narrower  one  is  enlarged,  the  enlarged  part  being 
packed  with  asbestos  between  two  layers  of  glass  wool.  A  side-tube, 
bent  twice  at  right  angles,  enters  the  narrow  tube  just  above  and  just 
below  the  enlargement,  the  vertical  part  of  the  side-tube  being  fitted 
with  a  tap.  By  this  means,  the  liquid  which  has  been  forced  up 
through  the  asbestos  filter  into  the  wide  tube  (by  means  of  a  filter- 
pump  connected  with  this  tube),  and  there  tested  to  ascertain  whether 
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silver  or  chlorine  is  in  excess,  can  be  returned,  by  opening  the  tap,  into 
the  titration  vessel  without  passing  again  through  the  filter  ;  the  upper 
surface  of  the  latter  is  thus  kept  free  from  precipitate,  which  would 
render  turbid  subsequent  portions  of  liquid  passed  through  the  filter. 
This  apparatus  hence  represents  an  improvement  on  the  forms  devised 
by  Tarugi  and  Bianchi  (Abstr.,  1906,  ii,  627)  and  by  Lang  and  Allen 
(Trans.,  1907,  91,  1370). 

The  maximum  error  of  the  method  is  0*0 15%,  and  this  may  be 
diminished  by  careful  working  (compare  Lang  and  Woodhouse,  Trans., 
1908,  93,  1037).  T.  H.  P. 

lodometrio  Estimation  of  Silver  based  upon  the  Reducing 
Action  of  Potassium  Arsenite.  Rowland  S.  Bosworth  (Amer.  J. 
Scl,  1909,  [iv],  28,  287—290;  Zeitsch.  anorg.  Chem.,  1909,  64, 
189 — 192). — To  the  silver  solution  is  added  a  definite  volume  of 
standard  potassium  arsenite  and  then  an  excess  of  a  saturated  solution 
of  sodium  hydrogen  carbonate.  The  mixture  is  boiled  to  precipitate 
the  silver  as  metal,  and,  after  filtering  (this  is  not  strictly  necessary), 
the  liquid  is  acidified  with  hydrochloric  acid  and  then  again  made 
alkaline  with  sodium  hydrogen  carbonate.  The  excess  of  arsenite  is 
titrated  with  standard  iodine.  In  the  presence  of  other  metals,  the 
silver  is  precipitated  first  with  hydrochloric  acid,  and  the  chloride  is 
then  dissolved  in  ammonia.  After  suitable  dilution,  standard  arsenite 
is  added,  and,  after  boiling,  the  excess  of  this  is  determined  in  the 
manner  described. 

1  mol.  of  arsenious  oxide  =  4  ats.  of  silver.  L.  de  K. 

Micro-chemical  Analysis.  VIII.  The  Insoluble  Substances. 
NicoLAAS  ScHOORL  {Zeitsch.  anal.  Chem.,  1909,  48,  678.  Compare  this 
vol.,  ii,  762,  831). — After  heating  moderately  to  obtain  a  sublimate  of 
sulphur,  if  any,  the  substance  is  boiled  with  a  drop  of  water  and  the 
solution  is  carefully  decanted,  mixed  with  a  drop  of  acetic  acid,  and 
left  to  crystallise ;  the  slide  is  then  examined  for  calcium  sulphate. 
Any  undissolved  residue  is  heated  with  a  drop  of  strong  sulphuric 
acid  and  then  left  to  crystallise.  Barium,  strontium,  and  lead 
sulphates  separate.  The  sulphuric  acid  is  now  completely  expelled 
by  heating,  and  from  the  residue  any  silver  sulphate  derived  from 
silver  halides  may  then  be  extracted  with  a  drop  of  water.  On 
treating  the  residue  with  hydrochloric  or  nitric  acid,  the  oxides  of  tin, 
antimony,  iron,  aluminium,  and  chromium  dissolve  in  quantity  sufficient 
for  recognition.  Lead  sulphate  may  be  extracted  previously  with 
ammonium  acetate. 

Insoluble  silicates  are  treated  with  hydrofluoric  acid  or  a  mixture  of 
ammonium  fluoride  and  sulphuric  acid  to  expel  the  silica.  The  base 
may  then  be  readily  tested  for  by  the  processes  already  described. 
Fluorides  are  treated  with  hydrochloric  acid  and  precipitated  silica. 

L.  DE  K. 

Estimation  of  Calcium  Carbonate  in  Soils.  Francis  S.  Mark 
{J.  Agric.  Sci.,  1909,  3,  155 — 160). — A  soil  freed  from  any  trace  of 
calcium  carbonate  originally  present  by  treating  with  cold  5%  hydro- 
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chloric  acid  and  keeping  for  several  hours  in  a  Taeaam  over  sodium 
hydroxide  yielded  0422,  0-224,  and  0*211%  of  carbon  dioxide  when 
hoilod  for  three  suocetsive  periods  of  twenty  minutes.  Similar  results, 
showing  the  production  of  carbon  dioxide  from  organic  matter  by 
boiling  with  dilute  hydrochloric  acid,  were  obtained  with  a  second 
soil. 

The  most  satisfactory  method  for  estimating  carbonatos  was  found 
to  be  the  following  :  The  soil  is  boiled  with  very  dilute  hydrochloric 
acid  (5  c.c.  of  strong  acid  diluted  with  100  c.c.  of  water)  for  about 
twenty  minutes  under  reduced  pressure,  the  carbon  dioxide  being 
absorbed  by  4%  sodium  hydroxide  in  a  Reiset  tower  and  determined  by 
the  double  titration  method. 

Carbonates  may  also  be  estimated  by  boiling  the  soil  with  a 
solution  of  an  ammonium  salt.  A  current  of  air  free  from 
carbon  dioxide  is  passed  through  the  distilling  flask,  then  through  an 
acid  trap  to  retain  the  ammonia,  and  finally  through  a  Reiset  tower 
to  absorb  the  carbon  dioxide,  whioh  is  determined  by  double  titration. 

This  method  is  liable  to  give  slightly  high  results,  as  it  is  shown  that 
some  soils  contain  organic  matter  which  givea  off  carbon  dioxide  even 
wheo  boiled  with  water  alone.  N.  H.  J.  M. 

Estimation  of  Barium  Sulphate  in  Presence  of  Interferinfif 
Substances.  M.  J.  xkn'r  Khuys  {Chem.  WeMtad,  1909,  6, 
735 — 758). — The  process  is  based  on  the  fact  that  in  presence  of  much 
calcium  the  barium  sulphate  obtained  contains  calcium  sulphate,  but 
is  free  from  potassium,  sodium,  magnesium,  iron,  or  cobalt.  The 
co-precipitated  calcium  may  be  readily  removed,  and  in  this  way 
a  perfectly  pure  barium  sulphate  is  left. 

To  the  liquid,  which  should  not  contain  too  much  acid,  is  added  an 
amount  of  calcium  chloride  doubly  sufficient  for  combining  with  the 
sulphuric  acid  present,  and  the  boiling  solution  is  then  precipitated 
with  a  10%  solution  of  barium  chloride ;  this  should  be  added  drop  by 
drop  until  the  amount  used  exceeds  twice  the  quantity  required.  The 
solution  is  now  boiled,  and  hydrochloric  acid  is  added  until  the  quantity 
amounts  to  about  20%  of  38%  acid,  or  a  mixture  of  hydrochloric  and 
nitric  acid  (3  : 1 )  is  used  in  such  quantity  that  the  acidity  amounts  to 
10%.  The  whole  is  now  boiled  gently  for  three  hours  with  an  occasional 
addition  of  a  few  c.c.  of  nitric  acid  if  aqua  regia  has  been  used.  After 
allowing  the  barium  sulphate  to  deposit  for  a  moment,  the  liquid 
i.'*  poured  off  as  much  as  possible  and  evaporated  in  a  glass  basin 
to  near  drynessi.  Meanwhile,  the  precipitate  is  again  boiled  with 
150  c.c.  of  20%  hydi-ochloric  acid  (or  dilute  nitrohydrochloric  acid) 
and  a  few  c.c.  of  barium  chloride  for  three  hours,  and,  after  decanting, 
the  operation  is  repeated  once  more.  The  acid  liquids  are  all  evaporated 
in  the  same  dish.  The  residue  is  now  taken  up  with  boiling  water, 
and  the  whole  returned  to  the  beaker  containing  the  barium  sulphate. 
In  presence  of  iron,  however,  the  residue  should  be  heated  first  with 
about  05  c.c.  of  hydrochloric  acid  and  a  few  drops  of  nitric  acid  in  order 
to  dissolve  the  basic  iron  salts. 

After  boiling  for  a  few  minutes,  the  barium  sulphate  is  collected  and 
washed  as  usual,  and  may  be.  trusted  to  be  pure  enough  for  scientific 
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purposes.      The    results  of    sixty-eight  experiments   are   given  in  a 
table.  L.  de  K. 

Solubility  of  Barium  Sulphate  in  Ammonium  Acetate 
Solutions.  Giuseppe  Kernot  {Rend.  Accad.  Sci.  Fis.  Mat.  Napoli, 
1909,  [iii],  15,  155 — 156). — In  the  analysis  of  galena,  the  usual 
method  of  separating  the  lead  from  the  barium  consists  in  treating  the 
mixed  sulphates,  obtained  by  the  action  of  nitric  acid,  with  ammonium 
acetate  solution,  which  dissolves  the  lead  sulphate.  The  author  finds, 
however,  that  the  results  yielded  by  this  method  vary  with  the  concen- 
tration of  the  ammonium  acetate  solution  employed,  owing  to  varia- 
tions in  the  amount  of  barium  sulphate  dissolved  by  this  solvent. 
Measurements  of  the  solubility  of  barium  sulphate  in  ammonium  acetate 
solutions  of  increasing  concentrations  at  25°  show  that  the  solubility 
reaches  its  maximum  (0"133  gram  per  litre)  with  a  solution  contain- 
ing about  300  grams  of  ammonium  acetate  per  litre,  and  then  again 
falls  as  the  amount  of  the  salt  is  increased.  T.  H.  P. 

Estimation  of  Magnesium  Chloride  in  Water.  Hermann 
EMDEand  Richard  Senst  {Zeitsch.  angew.  Chem.,  1909, 22,  2038 — 2040). 
—A  criticism  of  Pfeiffer's  process  {ibid.,  435).  In  this  process 
the  water,  after  being  carefully  neutralised  with  sulphuric  acid,  is 
evaporated  to  dryness,  and  the  residue  heated  for  an  hour  at  400 — 450°. 
In  the  meanwhile  the  chlorine  is  estimated  as  usual.  The  difference 
between  the  chlorine  contained  in  the  water  and  that  left  in  the 
residue  represents  magnesium  chloride. 

The  authors  state  that  the  process  is  untrustworthy  for  several 
reasons.  First  of  all,  magnesium  chloride  requires  a  higher  tempera- 
ture for  decomposition  (550 — 600°),  and  secondly,  the  process  will 
always  show  the  presence  of  magnesium  chloride,  although  none  may 
be  present  in  the  water,  owing  to  the  interaction  of  chlorides  at  a  high 
temperature  on  magnesium  sulphate,  etc.  L.  de  K. 

Estimation  of  Magnesium  Chloride  in  Water.  Pfeiffer 
{Zeitsch.  angew.  Chem.,  1909,  22,  2040). — A  reply  to  Emde  and  Senst 
(pi-eceding  abstract).  The  author  upholds  his  process  and  states  that 
the  apparent  loss  in  chlorine  on  heating  magnesium  sulphate  with 
sodium  chloride  is  due  to  a  sparingly  soluble  compound  of  anhydrous 
magnesium  sulphate  with  sodium  chloride.  This,  however,  dissolves 
completely  on  extracting  repeatedly  with  hot  water.  L.  de  K. 

Simplification  of  Mosander's  Method  for  the  Separation  of 
Cerium  from  the  other  Ceritic  Earths.  Otto  Hauser  and 
F.  WiRTH  {Zeitsch.  anal.  Chem.,  1909,  48,  679— 692).— Small  quantities 
of  cerium  in  ceritic  earths  may  be  estimated  as  follows  :  About  60  grams 
of  the  mixed  nitrates  are  precipitated  with  ammonia  and  the  excess  is 
boiled  off.  After  adding  40  c.c.  of  3%  hydrogen  peroxide,  a  rapid 
current  of  chlorine  is  passed  for  half  an  hour.  The  precipitate  is 
freed  from  other  ceritic  compounds  by  redissolving  in  nitric  acid  and 
reprecipitation  as  described.  It  is  finally  converted  by  ignition  into 
cerium  dioxide. 
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A  special  precipitating  flask  with  stirrer  is  described,  the  object  of 
which  is  to  prevent  the  unpleasant  effects  of  the  chlorine. 

L.  DB  K. 

[Estimation  of]  Iron  and  Copper  in  Cheese  Curds.  A. 
ScHAEFKEK  {MUchw.  Zmtr.,  1909,  6.  425 — \Z0).— Estimation  qf 
Inorganic  Iron. — Twenty  grams  of  the  curds  are  rubbed  in  a  porcelain 
mortar  with  about  twenty  drops  of  ammonia,  D  0*96,  until  the  mass  has 
become  transparent.  Five  drops  of  yellow  ammonium  sulphide  are 
next  added,  and,  after  triturating  the  mass,  it  is  placed  on  a  plate  of 
porcelain  or  opaline  glass.  After  ten  minutes,  the  colour  is  compared 
with  a  colour  scale  showing  amounts  of  iron  varying  from  0*0, 
OOOO.J,  00007,  0  001,  and  0  002%.  Organically  combined,  or  natur- 
ally occurring,  iron  is  not  indicated  by  this  test. 

Katimation  qf  Copper. — A  simple  test  for  copper  similar  to  the 
above  has  not  yet  been  worked  out.  The  curd  must  be  burnt  in 
presence  of  sodium  carbonate  and  a  little  potassium  nitrate,  and  the 
ash  tested  for  copper  in  the  usual  manner.  L.  de  K. 

Sanchez's  Process  for  the  Separation  of  Nickel  and  Cobalt. 
Hermann  Grossmann  (ZeitscA.  anyew.  Chetn.,  1909,  22,  2005—2006). 
— The  author  having  tried  Sanchez's  process  (this  vol.,  ii,  621),  states 
that,  although  based  on  an  interesting  reaction  (behaviour  of  the 
complex  cyanides  with  silver  nitrate),  it  cannot  be  recommended  for 
analytical  purposes. 

First  of  all  the  preliminary  separation  of  cobalt  and  nickel  sulphides 
from  the  other  metals  of  the  ammonium  sulphide  group  by  means  of 
dilute  hydrochloric  acid  is  known  to  be  inaccurate.  Again,  the  final 
precipitation  of  the  nickel  by  means  of  bromine  and  sodium  hydroxide 
does  not  yield  an  oxide  of  a  constant  composition.  L.  de  K. 

Estimation  of  Molybdenum  in  Molybdenite.  E.  Collett  and 
MoRiTZ  EcKAKDT  (C7i<5/».  Zeit.,  1909,  33,  968— 969).— The  methods 
for  the  estimation  of  molybdenum  are  reviewed,  and  the  loss  of 
weight  in  igniting  molybdic  acid  is  recorded  in  the  form  of  a  curve. 
The  following  method  is  recommended. 

The  finely  powdered  molybdenite  (0*3  gram)  is  digested  with  25  c.c. 
of  fuming  nitric  acid  for  two  to  three  hours,  the  solution  evaporated, 
and  the  residue  heated  with  1 — 2  c.c.  of  concentrated  sulphuric  acid, 
dissolved  in  50  c.c.  of  water,  and  filtered  while  warm.  The  residue  is 
washed  on  the  filter  with  water,  dilute  ammonia,  and  again  with  water. 
Ammonia  is  added  to  the  united  filtrates  until  iron  and  alumina  are 
precipitated,  the  filtrate  is  then  concentrated  to  150 — 200  c.c,  and  an 
excess  of  ammonium  sulphide  added.  Copper  sulphide  is  filtered  off, 
the  filtrate  warmed  with  hydrochloric  acid,  and  the  molybdenum 
sulphide  collected.  The  filtrate  is  evaporated,  most  of  the  ammonium 
salts  expelled  by  heat,  the  residue  dissolved,  and  ammonia  and 
ammonium  sulphide  added.  The  two  molybdenum  sulphide  precipitates 
are  united,  and  weighed  after  ignition  with  sulphur  in  hydrogen  as 
MoS..  C.  H.  D. 
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Analysis  of  Molybdenite.  Woldemar  Trautmann  (Chem.  Zeit., 
1909,  33,  1106 — 1107). — The  following  process  is  recommended  : 
0"3  gram  of  the  ore,  which  need  not  be  very  finely  powdered,  is  mixed 
with  a  mixture  of  equal  parts  of  sodium  peroxide  and  sodium  hydroxide 
and  heated  in  a  covered  nickel  crucible,  gently  at  first,  and  then  for 
five  minutes'at  a  bright  red  heat.  "When  cold,  the  mass  is  dissolved 
in  hot  water,  and  the  liquid  filtered  off  from  any  undissolved  matter. 
To  the  filtrate  is  added  an  excess  of  yellow  ammonium  sulphide,  and, 
after  warming  on  the  water-bath,  a  slight  excess  of  dilute  sulphuric 
acid  is  cautiously  added.  After  removing  the  excess  of  hydrogen 
sulphide  by  means  of  a  current  of  air,  the  precipitate  is  collected  and 
washed.  When  dry,  it  is  detached  from  the  filter,  the  filter-ash 
is  added,  and  the  whole  converted  into  molybdenum  trioxide  by  heating 
in  a  porcelain  crucible  over  a  very  small  flame.  The  precipitate  may 
also  be  weighed  as  sulphide  (preceding  abstract).  L.  de  K. 

Coloration  in  Peroxidised  Titanium  Solutions ;  Colorimetric 
Methods  of  Estimating  Titanium  and  Fluorine.  H.  E.  Merwin 
{Amer,  J.  Sci.,  1909,  [iv],  28,  119 — 125). — An  investigation  show- 
ing that  in  the  colorimetric  estimation  of  titanium,  and  the  indirect 
colorimetric  estimation  of  fluorine  (which  has  a  bleaching  effect  on  the 
titanium  solution  oxidised  with  hydrogen  peroxide),  due  notice  should 
be  taken  of  the  amount  of  alkali  sulphate  present,  and  also  of  the 
temperature  and  free  acidity.  L.  de  K. 

Analysis  of  Sulphur  Antimonii  Auratum.  Felix  Jacodsohn 
(Gummi  Zeit.,  1909,  23,  1075.  Compare  Abstr.,  1908,  ii,  540).— 
When  antimony  pentasulphide  is  distilled  with  concentrated  hydro- 
chloric acid,  the  estimation  of  the  sulphur  combined  as  hydrogen 
sulphide  gives  untrustworthy  results,  it  being  found  that  varying 
amounts  of  the  free  element  combine  to  form  an  excess  of  hydrogen 
sulphide  beyond  that  required  by  the  formula  SbgSg  +  6HC1  =  2SbCl3-t- 
3H2S  +  S2.  F.  M.  G.  M. 

Estimation  of  [Tantalic  and  Columbic]  Acids.  Ludwig  Weiss 
and  Max  Landecker  (Zeitsch.  anorg.  Chem.,  1909,  64,  65 — 103). — ■ 
Columbic  acid,  precipitated  by  sulphuric  acid,  retains  this  acid,  and 
the  usual  method  of  removal  by  igniting  with  ammonium  carbonate 
is  unsatisfactory.  If  the  acid  is  neutralised  with  ammonia,  the  pre- 
cipitate settles  well,  and  is  readily  washed  free  from  sulphate  with 
dilute  ammonia.  It  is,  however,  better  to  precipitate  from  the 
alkaline  solution  with  acetic  acid.  Iron  is  best  removed  by  dissolving  the 
freshly  precipitated  acid  in  a  mixture  of  oxalic  and  tartaric  acids, 
adding  ammonia,  and  passing  a  current  of  hydrogen  sulphide,  the  iron 
alone  being  precipitated.  The  complex  columbic  or  tantalic  oxalates 
crystallise  well  from  the  filtrate,  and  yield  the  pure  acids  on  ignition 
(see  also  Giles,  this  vol.,  ii,  352).  Aluminium  is  not  removed  by  this 
treatment. 

For  separation  from  all  other  elements  except  titanium,  the  sulphuric 
acid  suspension  is  heated  with  sulphur  dioxide  ;  the  precipitate  then 
contains  only  columbic  and  tantalic  acids,  together  with  any  insoluble 
sulphates.     Any  tin  in  the  precipitate  may  be  removed  with  ammonium 
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sulphide.  To  remove  calcium  sulphate,  etc.,  warm  sulphuric  acid  and 
hydrogen  peroxide  are  added,  when  the  earth  acids  diasolve  com- 
pletely. 

In  the  alkaline  fusion  of  mixtures  containing  titanium,  a  compound 
of  titanium  and  columbium  appears  to  be  formed  to  some  extent ;  this 
is  hindered  by  the  addition  of  an  oxidising  agent  to  the  alkali.  For 
the  quantitative  estimation,  sodium  nitrate  is  used.  After  dissolving 
in  water  and  filtering,  very  little  titanium  remains  in  solution, 
and  this  is  completely  precipitated  by  hydrogen  sulphide  without 
carrying  down  the  other  earth  acids.  Sodium  peroxide  and  borax 
gave  incomplete  separations.  A  mixture  of  six  parts  potassium 
cyanide  and  one  part  potassium  hydroxide  effects  complete  separatioD, 
the  titanium  becoming  insoluble.  Sodium  carbonate  and  sulphite,  and 
various  acid  mixtures,  fail  to  give  a  complete  separation. 

Columbic  and  tantalic  acids  are  best  separated  from  one  another  by 
fusing  with  sodium  carbonate  and  nitrate,  dissolving  in  warm  water, 
cooling,  and  precipitating  tantalum  with  carbon  dioxide.  Slight 
variations  in  the  conditions  diminish  the  accuracy  of  the  separation. 

For  the  complete  analysis  of  minerals,  the  material  is  fused  with 
potassium  hydrogen  sulphate  until  clear,  extracted  with  hot  water 
containing  sulphuric  acid,  and  sulphurous  acid  is  added  to  the  boiling 
solution  until  the  precipitate  becomes  flocculent.  After  twenty  to 
thirty  minutes'  boiling,  the  precipitate  is  collected  and  washed  with 
sulphurous  acid.  The  residue,  containing  tantalum,  columbium, 
titanium,  and  tin,  is  neutralised  with  ammonia,  extracted  with 
ammonium  sulphide,  heated  in  a  platinum  crucible,  and  fused  with 
sodium  carbonate  and  nitrate.  The  analysis  is  completed  as  above. 
Several  complete  analyses  of  tantalite  are  given. 

The  paper  concludes  with  a  list  of  the  qualitative  reactions  of 
tantalum  and  columbium.  C.  H.  D. 

Determination  of  the  Degree  of  Polution  of  Sea-water  by 
the  Estimation  of  the  Organic  Matters.  C.  Lenormaxd  {Bull. 
Set.  Fhann.,  1909,16,  253— 258).— To  100  c.c.  of  the  clear  but  not 
filtered  sample  are  added  1  gram  of  pure  potassium  carbonate  and 
10  c.c.  of  permanganate  solution  (made  by  dissolving  3*95  grams 
of  the  salt  up  to  1  litre  of  wat-er  and  diluting  this  tenfold  before  use). 
The  liquid  is  boiled  for  ten  minutes,  and  then  cooled  rapidly  and 
diluted  to  100  c.c.  It  is  then  introduced  into  a  suitable  colorimeter, 
and  compared  with  a  standard  made  by  diluting  10  c.c.  of  the  dilute 
permanganate  to  100  c.c.  The  loss  in  permanganate,  which  is  then 
expressed  in  oxygen,  is  thus  readily  ascertained.  The  use  of  a  suitable 
green  glass  in  order  to  absorb  the  red  colour  is  recommended.  In  some 
experiments  made,  the  oxygen  absorbed  by  the  water  agreed  very  well 
with  the  number  of  bacteria  present,  and  the  author  thinks  that 
in  most  cases  the  chemical  test  will  suffice. 

The  self-purification  of  .sea- water  appears  to  take  place  with  amazing 
rapidity.  L.  de  K. 

Detection  of  Nitronaphthalene  in  Mineral  Oils.  Ferd.  Schulz 
{Ch«m.    Zeit.,   1909,  33,   1093).— Ten    grams  of  the  mineral   oil,  or 
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a  mixture  of  mineral  and  vegetable  oil,  are  mixed  with  0*5  gram 
of  American  rosin  and  heated  in  a  tube  to  290 — 300°.  After  cooling 
to  80°,  4  grams  of  10%  sulphuric  acid  are  added,  and  the  whole  is  well 
shaken ;  the  tube  is  then  placed  in  a  boiling-water  bath,  and,  after 
some  time,  the  acid  layer  is  drawn  off.  On  adding  a  few  c.c.  of  cold 
saturated  potassium  dichromate,  an  azure-blue  precipitate  of  amino- 
naphthol  is  obtained  even  with  as  little  as  0*05%  of  nitro- 
naphthalene.  The  precipitate  may  be  washed  with  dilute  alkali  and 
then  with  water,  and  further  identified  by  the  fact  that  its  alcoholic 
solution  has  a  rose  colour  and  its  solution  in  benzene  a  cberry-red 
colour,  or,  if  very  dilute,  a  rose-red  one.  L.  de  K. 

Detection  of  AUyl  Alcohol  and  its  Derivatives.  Georges 
Deniges  {Bull.  Soc.  chim.,  1909,  [iv],  5,  878— 879).— Two  groups  of 
colour  reactions  are  described,  depending  on  the  formation  from  allyl 
alcohol  of  (I)  glyceraldehyde  and  (2)  dihydroxyacetone,  and  the  con- 
densation of  these  products  with  various  reagents. 

Bromine  water  (0"6  c.c.  in  100  c.c.  of  water)  is  added  to  O'l  c.c.  of 
allyl  alcohol  until  a  slight  permanent  coloration  is  obtained,  and  the 
liquid  is  then  boiled,  allowed  to  cool,  and  divided  into  portions 
of  0'4  c.c.  To  each  of  these,  0*1  c.c.  of  a  5%  solution  of  codeine, 
resorcinol,  thymol,  or  y8-naphthol  is  added,  followed  by  2  c.c.  of  sulphuric 
acid  (D  =  l"84),  and  the  mixture  warmed  during  three  or  four  minutes 
at  100°.  Codeine  and  thymol  give  reddish-violet  colorations,  resorcinol 
wine-red,  and  yS-naphthol  yellow  with  a  greenish  fluorescence. 

The  second  group  of  colour  reactions  is  obtained  by  adding  to  the 
brominated  liquid,  obtained  as  described  above,  5  c.c.  of  bromine  water 
(0-6  c.c.  in  100  c.c.  of  water),  heating  during  twenty  minutes  at  100°, 
then  boiling  to  remove  excess  of  bromine,  and  cooling.  This  preparation 
gives  the  usual  colour  reactions  of  dihydroxyacetone  (this  vol.,  ii,  272, 
273,  448).  T.  A.  H. 

Estimation  of  Essential  Oil  and  Bugenol  in  Cloves. 
E.  Reich  {Zeitsch.  Nahr.  Genussm.,  1909,  18,  401— 412).— The 
essential  oil  is  separated  by  subjecting  the  cloves  to  steam  distillation ; 
for  this  purpose  a  weighed  quantity  of  from  10  to  20  grams  of  the 
cloves  is  ground  up  with  pumice-stone  and  placed  in  a  brass  cylinder 
provided  with  a  perforated  false  bottom  ;  a  second  cylinder  fitting 
over  the  top  of  the  first  serves  as  a  cover.  This  second  cylinder  con- 
tains a  spiral  spring  attached  to  a  disk,  which  presses  on  the  mixture 
in  the  first  cylinder.  A  tube  leading  from  the  bottom  of  the  latter  is 
connected  with  a  steam-boiler,  whilst  a  tube  at  the  top  of  the  second 
cylinder  or  cover  is  attached  to  an  ordinary  Liebig  condenser.  The 
cylinders  are  surrounded  by  a  steam-jacket  supplied  with  steam  from 
the  boiler.  About  200  c.c.  of  distillate  are  collected  and  saturated 
with  sodium  chloride,  the  essential  oil  being  then  extracted  with 
pentane.  The  pentane  solution  is  evaporated  in  the  manner  described 
previously  by  the  author  (Abstr.,  1908,  ii,  1075),  and  the  residue  of 
essential  oil  is  weighed.  The  quantity  of  eugenol  in  the  essential  oil 
is  ascertained  by  heating  1  '5  grams  of  the  oil  with  20  c.c.  of  5%  sodium 
hydroxide  solution  on  a  water-bath  and  under  a  reflux  apparatus. 
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After  being  heated  for  fifteen  minutes,  the  mixture  is  cooled  and  the 
undissolved  portion  of  the  oil  is  removed  by  extraction  with  light 
petroleum.  The  alkaline  solution  is  then  diluted  with  5%  sodium 
hydroxide  to  a  volume  of  30  c.c.,of  which  15  c.c.  are  shaken  with  5  c.c. 
of  25%  sulphuric  acid,  6  grams  of  sodium  chloride,  and  20  c.c.  of 
pentane.  When  the  pentane  has  separated,  an  aliquot  part  of  it  is 
transferred  to  a  weighed  vesKel,  the  pentane  is  evaporated  as  described 
previously,  and  the  residue  of  eugenol  is  weighed.  The  following  per- 
centage quantities  of  essential  oil  and  eugenol  were  found  in  various 
samples  of  cloves : 

Eawntial  ofl.  Eogenol. 

Amboyna  cloves 21»— 221  170— 176 

Zanzibar      18-4— 20'1  16-4— 166 

Ground        ,,      (oommercinl)    17-0— 193  15-5- 16-8 

Clovestalks.  6-8— 67  5*4— 67 

W.  P.  s. 

Presence  of  Inositol  as  a  Characteristic  of  Natural  Wines. 
G.  MEiLLfciiK  {J.  r/uirm.  Chim.,  1909,  [vi],  30,  247— 249).— Referring 
to  Perrin's  suggestion  (this  vol.,  ii,  624),  that  since  inositol 
occurs  in  all  natural  wines,  its  detection  serves  to  distinguish  these 
from  artificial  wines,  the  author  points  out  that  he  had  already  drawn 
attention  to  this  method  of  identifying  natural  wines^(y.  Fhartn.  Chim., 
1908,  [vi],  30,  October).  Perrin's  method  of  isolating  and  characteris- 
ing inositol  is  criticised  in  comparison  with  the  author's  own  method 
(Abstr.,  1906,  ii,  811).  T.  A.  H. 

New  Method  of  Working  in  the  Estimation  of  Sugars  by 
Bonnan's  Process.  P.  Maillard  {Ann.  Chim.  anal.,  1909,  14, 
342 — 348,  370—374). — A  table  is  given  showing  the  factor  to  be  used 
in  the  estimation  of  dextrose,  which  figure  varies  considerably  with  the 
time  taken  up  in  the  titration  with  Bonnan's  copper  solution.  For 
lactose,  a  special  table  has  been  constructed.  The  tables  also  give 
divisors  by  which  the  amount  of  dextrose  or  lactose  per  litre  can  be 
obtained.  From  the  amount  of  dextrose  found,  the  equivalent  amount 
of  inverted  sugar  is  obtained  by  dividing  byO'96,and  that  of  Isevulose 
by  dividing  by  0-923. 

Actiial  Operation. — In  the  cose  of  very  weak  solutions  a  definite 
amount  of  pure  dextrose  solution  (8  grams  per  litre)  may  be  added 
and  allowed  for;  10  c.c.  of  Bonnan's  copper  solution,  10  c.c.  of 
tartrate  solution,  5  c.c.  of  ferrocyanide  solution,  and  0*25 — 0*30  gram 
of  pumice  are  placed  in  a  short-necked,  100 — 150  c.c,  tlat-bottomed 
flask,  and  heated  with  a  Bunsen  burner  in  such  a  manner  that  boiling 
starts  after  two  and  a-quarter  to  two  and  a-half  minutes.  After  two 
and  a-half  minutes,  the  liquid  should  be  actively  boiling,  and  the  sugar 
solution  may  now  be  added  from  a  burette  with  stopcock. 

The  nozzle  of  the  burette  is  placed  at  a  distance  of  1  cm.  above  the 
neck  of  the  flask,  and  the  dextrose  solution  is  run  in  at  the  rate  of 
2 — 6  c.c.  per  minute.  The  moment  the  first  drop  is  added,  the  time  is 
noted,  and  the  instant  the  liquid  turns  yellow,  the  stopcock  is  regulated 
with  the  fingers,  and  turned  off  at  once  when  a  brown  precipitate  forms. 
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The  exact  time  taken  up  by  the  titration  is  then  recorded,  and  refer- 
ence is  made  to  the  tables.  If  the  amount  of  dextrose  solution 
required  exceeds  12  c.c,  O'l  c.c.  should  be  deducted  for  every  1  c.c. 
used  in  excess. 

In  the  case  of  lactose,  the  solution  should  not  be  added  too  rapidly 
to  the  copper  solution.  Maltose  behaves  like  lactose,  but  the  result 
expressed  as  lactose  must  be  divided  by  0-848. 

Processes  are  also  given  for  rendering  the  method  applicable  to 
urines  and  milks.  L.  de  K. 

Detection  of  Sucrose  and  Sugars  in  General.  M.  Emmanuel 
Pozzi-EscoT  {Bull.  Assoc,  chim.  Sucr.  Dist.,  1909,  27,  179—180).— 
The  test  described  previously  (Abstr.,  1908,  ii,  740)  is  rendered  more 
sensitive  if  1  c.c.  of  6%  ammonium  molybdate  solution  is  added  to 
2  c.c.  of  the  sugar  solution,  and  this  mixture  then  poured  on  the 
surface  of  the  sulphuric  acid.  A  blue  coloration  is  obtained  at  the 
junction  of  the  liquids  if  as  little  as  0*0005  gram  of  sucrose  is  present, 
and  0*00002  gram  may  be  detected  if  the  aqueous  layer  is  heated.  The 
coloration  is  also  given  by  other  carbohydrates,  but  is  not  so  intense 
as  in  the  case  of  sucrose.  W.  P.  S. 

Explanation  of  the  Colour  Reactions  of  Sugars.  Reactions 
Due  to  the  Formation  of  2-Hydroxy-4-methylfurfuraldehyde. 
Reactions  of  Pettenkofer  and  Seliwanoff.  Jules  Yille  and 
Eugene  Derrien  {Bull.  Soc.  chim.,  1909,  [iv],  5,  895— 901).— It  has 
been  shown  already  (Yille,  Abstr.,  1907,  ii,  913,  and  Ville  and  Derrien, 
Compt.  rend.  Soc.  Biol,  1909,  QQ,  175)  that  Mylius'  assumption 
(Abstr.,  1887,  1149)  that  Pettenkofer' s  reaction  is  due  to  the  forma- 
tion of  furfuraldehyde  is  inaccurate  (compare  Deniges,  this  vol.,  ii,  448). 
Kiermayer  has  observed  (Abstr.,  1896,  i,  144)  that  by  the  action  of 
oxalic  acid  on  Isevulose,  2-hydroxy-4-methylfurfuraldehyde  is  obtained. 
The  authors  now  find  that  if  the  latter  substance,  or  the  anhydride 
into  vjhich  it  passes  readily  {loc.  cit.),  be  substituted  for  Isevulose  or 
sucrose  in  Pettenkofer's  reaction,  the  colour  produced  is  identical 
spectroscopically  with  that  obtained  in  the  reaction  as  usually  applied  ; 
■whence  they  conclude  that  it  is  to  the  formation  of  this  substance  from 
the  sugar  and  its  condensation  with  bile  acids  that  the  coloration  is  due. 
Further,  they  show  that  this  is  also  the  mechanism  of  Seliwanoff's 
test  for  keto-sugars,  the  Boas  reaction  for  hydrochloric  acid  in  gastric 
juice,  and  of  other  similar  tests.  The  fact  that  certain  of  the  aldo- 
hexoses  also  give  these  reactions,  although  with  difficulty,  is  explained 
by  the  suggestion  that  they  may  be  converted  into  keto-hexoses  by  the 
action  of  the  acid  used.  T.  A.  H. 

The  Author's  Method  for  the  Estimation  of  Glycogen,  and 
the  Specificity  of  Substances  of  the  Animal  Body.  Eduard 
PflUger  {Pfiuger's  ArcMv,  1909,  129,  362— 378).— Further  experi- 
ments have  been  carried  out  by  Francke  under  the  author's  direction 
which  show  that  glycogen  is  not  altered  by  heating  either  with  dilute 
or  concentrated  potassium  hydroxide  solutions.  The  errors  obtained 
by   heating   organs  with  dilute  alkali   for  the  purpose   of   isolating 
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glycogen  are  due  possibly  to  the  fact  that  the  protein  is  not  entirely 
destroyed,  and  this  carries  down  with  it  some  glycogen.  The  glycogen 
may  also  undergo  change  during  the  process  of  isolation  by  the  fermeots 
of  the  or^'an .  For  these  reasoDB,  a  stronger  alkaline  eolation  ia  adviaable. 
The  l>eHt  rnn<<tit  r  it  ion  is  30%.  The  method  of  separating  the  gijoogui 
from  or;.'  ii  detail  by  the  author,  who,  in  conclusion,  calla  atten- 

tion to  I  the  same  glycogen  is  obtained  from  all  speeies  of 

animuls,  contrasting  this  with  the  species  differences  in  the  proteins. 

S.  B.  S. 

Separation  of  Mizturee  of  Some  Aliphatic  Acids  by  means 
of  Benzene  and  Toluene.  Thomas  R.  Uodosok  {Analy$t,  1909, 
34,  435— 436).— lAsserre  (Abetr.,  1907,  ii,  991)  haviog  communi- 
cated a  process  for  the  separation  of  volatile  fatty  acids  by  shaking  the 
aqueous  solution  with  bonaene,  the  author  has  investigated  the  method 
and  found  that  the  process  cannot  lay  claim  to  accuracy,  although  by 
due  ob.servunce  of  conditions  it  may  be  of  some  utility. 

The  best  results  are  obtained  when  the  acid  solutions  to  be  ex- 
tracted are  shaken  with  twice  the  volume  of  benzene ;  toluene  has  no 
advantage  over  bensene.  L.  db  K. 

Experiments  on  the  Separation  of  Mixtiiree  of  Some 
Aliphatic  Acids  by  means  of  Benzene.  Cha&lks  A  Keame  and 
Percival  Nahuacott  {Arudyaty  1909, 34, 436 — 438). — An  investigation 
of  Las^erre's  process  (see  preceding  abstract).  From  experiments 
made  witli  formic  acid,  acetic  acid,  propionic  acid,  m-butyric  acid,  ito- 
butyric  acid,  and  twvaleric  acid,  it  is  shown  that  the  separation  of 
their  aqueous  mixtures  by  means  of  benzene  is  influenced  by  the 
proportions  and  concentrations  of  the  acids,  and  that  the  method 
does  not  therefore  rest  on  a  satisfactory  principle.  L.  dk  K. 

Estimation  of  Patty  Matters  in  Faeces.  A.  Chapus  {J.  Phartn. 
Chim.y  190'J,  [vi],  30,  301— 304).— Ten  grams  of  the  well  mixed 
sample  are  triturated  with  20  grams  of  anhydrous  sodium  sulphate,  the 
dry  mass  is  introduced  into  an  extraction  tube,  and  the  mortar  is 
rinsed  with  another  5  grams  of  sodium  sulphate.  In  the  case  of  very 
liquid  fseces,  the  quantity  of  sodium  sulphate  should  be  increased. 

The  mass  is  extracted  with  anhydrous  ether,  which  is  then  recovered 
by  distillation.  The  residue  is  dissolved  in  50  c.c.  of  hot  alcohol,  and 
titrated  with  iVyiO-potassiuni  hydroxide.  This  gives  the  amount  of 
free  fatty  acids  calculated  as  stearic  acid.  Another  10  grams  of  the 
sample  are  then  treated  as  before,  after  first  adding  a  slight  excess  of 
hydrochloric  acid  to  decompose  any  soapy  matter.  The  ethereal 
extract  is  then  evaporated  in  a  weighed  dish,  and  the  residue,  after 
drying  in  a  vacuum  over  sulphuric  acid,  is  weighed.  It  is  then 
dissolved  in  alcohol  and  titrated  with  iV'/lO-potassium  hydroxide,  using 
pheaolphthaleiu  as  indicator.  From  the  result  obtained  and  after 
allowing  for  the  free  acids,  the  acids  existing  as  soap  and  the  neutral 
fat  are  readily  calculated.  L.  de  K. 

Leucine  Fraction  of  Proteins.  Phcebus  A.  Levkne  and  Donald 
D.  Van  Slyke  {J.  Biol.  Chem.,  1909,  6,  391—418,  419—430).— 
Laucias   and   d-isoleucine    miy    be    separated    quantitatively   from 
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(i-valine  as  the  normal  lead  salt.  The  relative  proportion  of  the  leucine 
isomerides  may  be  determined  polarimetrically  in  10%  hydrochloric 
acid  solution ;  they  may  be  separated  from  each  other  by  Ehrlich's 
method  of  extracting  their  copper  salts  with  methyl  alcohol.  The  specific 
rotation  of  tsoleucine  is  +  37"4:°  instead  of  +  36-8°  as  given  by  Ehrlich. 
A  comparison  of  the  percentage  figures  obtained  by  the  new  method 
with  those  given  by  Abderhalden  is  as  follows : 

From  caseinogen.  From  edestiii. 

, ' .  . ' ^ 

New  New 

method,         Abderhalden,  method.         Abderhalden, 

Leucine    7"92 


} 

Valine 6-69  I'O  5-6  0*45 


.•.^Leucine   1-43  ^         ^^'S  8-1  20-9 


No  doubt  all  previously  published  estimations  of  leucine  in  proteins 
require  revision.  W.  D,  H. 

Volumetric  Estimation  of  Thiocyanic  Acid  and  the  Causes 
of  the  Low  Results.  K,  Schroder  {Zeitsch.  offentl.  Chem.,  1909, 
15,  321 — 336). — As  the  result  of  a  large  number  of  experiments,  the 
author  arrives  at  the  following  conclusions.  The  decrease  in  per- 
manganate consumed  increases  with  the  time  of  the  titration.  If  the 
manganese  is  precipitated  with  sodium  carbonate  and  then  again 
redissolved  by  adding  hydrochloric  acid,  more  permanganate  will  be 
required  to  complete  the  reaction.  If  the  solutions  are  very  dilute,  the 
air  should  be  excluded. 

The  best  results  are  obtained  by  adding  an  excess  of  permanganate 
to  the  hot  solution  acidified  with  sulphuric  and  phosphoric  acids.  The 
free  permanganate  is  then  titrated  in  the  usual  way  with  oxalic  acid  or 
hydrogen  peroxide.  Probably  good  results  may  be  also  obtained  by 
rapidly  titrating  with  permanganate  in  a  current  of  carbon  dioxide. 

L.  DE  K. 

Jaffe's  Colorimetric  Method  for  the  Estimation  of 
Creatinine.  A.  Chaston  Chapman  {Chem.  News,  1909,  100,  175  *). — 
The  author  has  shown  that  Jaffe's  picric  acid  test  being  due  to  a  some- 
what complex  reducing  action,  it  is  clear  that  the  conditions  under 
which  the  test  is  carried  out  must  be  fairly  closely  defined  if  accurate 
results  are  to  be  obtained.  The  temperature  is  of  paramount  import- 
ance, as  also,  but  in  a  less  degree,  is  the  time.  The  presence  of 
dextrose  does  not  seem  to  interfere  when  working  with  cold  solutions. 
Attention  is  also  called  to  the  necessity  of  working  with  solutions 
sufiiciently  diluted.  L.  db  K. 

[Estimation  of  Quinine  and  its  Excretion  in  Urine.]  Paul 
Grosser  {Arch.  exp.  Path.  Fharm.,  1909,  61,  274,  Compare  Nishi, 
this  vol,,  ii,  710). — Nishi  objected  to  the  author's  method  of  estimating 
quinine  by  extraction  with  ether  in  presence  of  charcoal.  The  author 
calls  attention  to  the  fact,  however,  that  the  extraction  was  made  with 
dried  substance  and  not  in  the  presence  of  liquids.  S.  B.  S.  // 

*  and  Analyst,  1909,  34,  475—483. 
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Indices  of  Refraction  of  Mixtures  of  Methyl  Alcohol  and 
Water.  III.  Antony  G.  Doroschewskt  and  S.  V,  DvoBJicnANTSi  hik 
(/.  Runs.  I'hyg.  Chen.  Soc.,   1909,  41,   951—958.     Compare  Al.    i 

1908,  ii,  241,  785).— For  absolute  methyl  alcohol,  D}J  is  0*71'  :  7 
and  n},^  1*33057.  Fur  mixtures  of  methyl  alcohol  and  water,  the 
indpx  of  ref ruction  increases  to  a  maximum  of  n},*  1*34378  or 
nil"  1*34308  for  a  50%  solution.  The  temperature-coefficient,  dn/dt, 
of  the  index  of  refraction  varies  quite  regularly  from  0*00040  for 
methyl  alcohol  to  0*00009  for  water.  The  values  of  a,  ^,  and  y  (compare 
this  vol.,  ii,  841)  are  calculated  for  each  10%  of  the  alcohol  from  10% 
to  90%,  the  mean  (and  limiting)  values  being  098S  (0*973— 1  000), 
0-895  (0  883— 0*913),  and  1126  (1110— 1*138)  respectively,  so  that 
for  aqueous  methyl  alcohol,  juRt  an  for  aqueous  ethyl  alcohol,  the 
mean  value  for  a  is  approximately  the  arithmetic  mean  of  those 
fur  fi  and  y.  For  these  mixtures  there  exists,  as  Pulfrich  assumed 
{Zeitach.  phytikal.  Chem.,  1889,  4,  561),  a  constant  relation  between 
the  contraction  of  volume  and  the  contraction  of  refractive  capacity. 

From  the  numbers  calculated  by  means  of  the  three  general  formulae 
for  the  refraction  :  (n  -  l)/rf,  (n«  -  1 )/(»»'  +  2)rf,  and  (n»  -  \)/d,  firstly, 
without  correction, and  secondly,  with  introduction  of  the  Pulfrich-Hess 
currection  (compare  this  vol.,ii,  1),  it  is  seen  that  the  most  satisfactory 
uncorrected  results  are  yielded  by  Gladstone's  formula  ;  the  other  two 
formulra,  even  when  corrected,  give  results  less  concordant  than  those 
of  the  Gladstone  formula.  The  best  results  of  all  are  obtained  by 
means  of  the  Gladstone  formula  with  Pulfrich's  correction  : 

(n-l)(l-ac)/rf(l-c) 
{Zeitach.  phyaikal.  Chem.,  1889,  4,  561).  T.  H.  P. 

Determination  of  the  Dispersion  of  Light  in  Non- 
Luminous  Saturated  Sodium  Vapour  at  385^.  SxANistAW 
I^ORiA  (Bull.  Acad.  Sci.  Cracow,  1909,  39 — 60). — The  sodium  vapour 
was  contained  in  a  transparent  quartz  tube,  and  the  measurements  of 
the  dispersion  were  made  by  an  interference  method  within  the  limits 
of  the  visible  spectrum  between  X  =  6'145  x  10~^  cm.  and  A.  =  5*693  x 
10-^  cm.  at  385*^.  The  results  are  given  in  tables  and  curves,  and  it 
is  shown othat  there  is  good  agreement  between  the  observed  values 
and  those  calculated  on  the  dispersion  theory.  An  estimate  is  made 
of  the  ratio  of  the  number  of  dispersion  electrons  to  sodium  atoms  in 
equal  volumes  of  the  saturated  vapour.  G.  S. 

Spectrum  of  Magnesium  Hydride.     A.  Fowler  (P/iil.  Trans., 

1909,  A,  209,  447— 478).— Photographs  have  been  taken  of  the 
spectrum  of  an  electric  arc  between  magnesium  rods  in  an  atmosphere 
of  hydrogen  at  a  pressure  of  one  to  three  inches  of  mercury.  The 
wave-lengths  of  about  two  thousand  lines  composing  the  three 
principal    flutings    have   been    determined.     The    head    lines   in   the 
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various  groups  of  flutings  correspond  with  the  wave-lengths  5621*57, 
521  Ml,  4844-92,  4371-8,  and  approximately  2430.  The  identification 
of  magnesium  hydride  in  the  sun-spot  spectrum  is  confirmed.  The 
presence  of  the  magnesium  hydride  flutings  accords  with  the  view 
that  spots  are  regions  of  reduced  temperature,  and  that  their 
darkness  is  partly  due  to  absorption*  The  question  as  to  whether 
lines  of  magnesium  hydride  are  present  in  the  ordinary  solar 
spectrum  is  not  definitely  settled,  but  it  is  probable  that  very  few,  if 
any,  of  the  thousands  of  lines  tabulated  by  Rowland  are  to  be 
accounted  for  by  this  substance.  H.  M.  D. 

Chemical  Reactions  of  Phosphorescence.  Wilder  D. 
Bancroft  {Zeitsch.  physikal.  Chem,,  1909,  69,  15 — 18). — Regarding 
phosphorescence  as  a  chemical  reaction,  eight  possible  types  of 
reactions  are  suggested  which  might  give  rise  to  phosphorescence, 
and  methods  for  differentiating  between  most  of  these  are  given. 
The  question  is  to  be  investigated  experimentally  on  the  lines  laid 
down.  G.  S. 

Influence  of  Constitution  on  the  Rotatory  Power  of 
Optically  Active  Substances.  Hans  Rupe  {Annalen,  1909, 
369,  311— 369).— See  this  voL,  i,  927. 

Stereoisomerism  of  Internally  Complex  Salts.  Heinrich 
Ley  and  H.  Winkler  {Ber.,  1909,  42,  3894— 3902).— See  this 
vol.,  i,  886. 

Luminescence  and  Crystalline  Form  of  Potassium  Sodium 
Sulphate.  B.  A.  Lindiner  {Bull.  Acad.  Sci.  St,  Petersbourg,  1909, 
961 — 986). — The  author  has  studied  the  various  kinds  of  luminescence 
exhibited  by,  and  the  crystalline  form  of,  the  double  sulphate  of 
potassium  and  sodium. 

When  crystals  of  the  double  sulphate  separate  from  the  mother 
liquor  containing  the  two  sulphates,  the  separation  is  always  accom- 
panied by  luminescence,  which  may  be  observed  repeatedly  with  one 
and  the  same  solution ;  but  if  the  separated  crystals  are  dissolved  in 
water,  luminescence  is  not,  as  a  rule,  produced  on  crystallisation  of 
the  solution  thus  obtained,  owing  to  the  readiness  with  which  the 
double  sulphate  decomposes  into  its  constituents.  The  intensity  of 
the  luminescence  occurring  when  the  double  sulphate  separates,  either 
alone  or  mixed  with  sodium  sulphate,  varies  with  the  concentration 
of  the  solution, 'and  is  considerably  more  intense  with  a  dilute  solution 
concentrated  at  the  ordinary  temperature  than  with  a  hot  saturated 
solution.  The  relative  proportions  of  the  two  alkali  sulphates  also 
influence  the  luminescence,  which  is  very  slight  with  pure  solutions 
of  the  double  salt,  3K2SO4,Na2SO4,10H2O,  and  reaches  its  maximum 
intensity  for  a  solution  containing  2*5  -  2K2SO4  and  INagSO^  +  lOHgO. 
The  luminescence  is  also  more  marked  on  the  separation  of  well- 
developed  crystals,  such  as  are  deposited  from  a  solution  containing 
2K2SO4  to  Na2S04,  in  a  desiccator  over  phosphoric  oxide,  in  which 
case  it  is  apparent  in  daylight.  Luminescence  is  observed  only  after 
the  deposition  of  a  certain  amount  of  the  crystals,  the   separation   of 
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each  crystal  being  then  accompanied  by  a  spark,  this  process  being 
capable  of  continuing  for  three  hours. 

The  lumiuBKconce  produced  by  shaking  the  crystals  (tribolumin- 
escence)  may  be  observed  for  some  days  after  crystallo-lumineacence 
has  ceased.  Very  intense  triboluminescence  occurs  when  a  glass  rod 
or  other  hard  substance  is  drawn  over  the  crystalline  magma  beneath 
the  mother  liquor.  The  more  intense  the  luminescence  observed 
(luring  the  formation  of  the  crystals,  the  more  intense  is  the  tribo- 
lumitiescenco  exhibited  by  the  latter.  Further,  the  luminescence 
produced  by  friction  is  of  equal  intensity  with  the  single  and  twinned 
crystals. 

Sparks  are  also  observed  when  the  crystals  of  the  double  sulphate 
are  either  heated  or  cooled — a  phenomenon  to  which  the  author  gives 
the  name  pyroluminucenee.  The  thermoluminescence  exhibited  by 
certain  minornls  may  also  be  due  to  the  change  of  temperature  and 
not  merely  to  the  heating.  A  parallelism  exists  between  the  pyro- 
electrical  properties  and  the  pyroluminescence. 

Tho  optical  properties,  relations  of  symmetry,  twinning,  and  the 
etchod  figures  of  the  crystals  are  also  discussed.  T.  H.  P. 

Spontaneous  Luminosity  of  a  Uranium  MineraL 
liouERT  J.  Sthutt  (/•'roc.  lioy.  Hoc.,  1909,  A,  83,  70— 71).— It  has 
been  found  that  spocimens  of  recently-raised  autunite  from  Portugal 
are  self-luminous.  The  mineral  is  easily  perceived  in  a  perfectly 
dark  room  by  a  well  rested  eye.  It  is|  more  luminous  than  uranium 
nitrate,  but  less  so  than  potassium  uranyl  sulphate.  Old  specimens 
of  autunite  from  Cornwall  and  from  Autun  do  not  show  the 
phenomenon.  The  loss  of  luminosity  is  connected  with  a  loss  of 
water  of  crystallisation,  for  when  the  active  autunite  was  sealed  up 
in  an  exhausted  vessel  with  phosphoric  oxide  it  was  found  that  the 
self'lumiuosity  disappeared  after  a  few  houi\s.  H.  M.  D. 

Photochemical  After- Eflfect.  Ludwick  Bruner  and  Z. 
i-.AHOCiNSKi  (Bull.  Acad.  <Sci.  Cracow,  1909,  265— 267).— The  photo- 
bromination  of  toluene  is  greatly  retarded  by  the  presence  of  oxygen. 
In  order  to  remove  the  oxygen  from  a  concentrated  solution  of  bromine 
in  toluene,  the  solution  was  submitted  to  the  action  of  a  strong  light 
for  a  short  time  and  then  put  in  the  dark  until  required.  It  was  found, 
howevei*,  that  the  bx'omine  was  used  up  in  a  few  minutes  in  the 
dark,  because  of  a  very  pronounced  photochemical  after-effect. 
Investigation  of  this  action  has  given  the  following  results.  When 
toluene  is  brominateJ  in  the  dark  in  dilute  solution,  substitution  takes 
place  in  the  side-chain  to  the  extent  of  20%  at  10°  and  45%  at  25°; 
bromination  produced  by  the  photochemical  after-effect  takes  place 
exclusively  in  the  side-chain.  If  the  bromine  (dissolved  in  carbon 
tetrachloride)  and  the  toluene  are  separately  exposed  to  the 
light  and  then  mixed,  there  is  no  after-effect.  Also,  specially  prepared 
mixtures  of  toluene,  benzyl  bromide,  and  hydrogen  bromide  do  not 
show  an  abnormal  bromination  effect  in  the  dark.  The  stronger  the 
light  in  the  photobromination  the  stronger  is  the  after-effect ;  when  the 
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former  is  very  weak,  the  latter  disappears.  The  greater  the  concentra- 
tion of  the  solution  on  which  the  after-effect  is  to  be  studied,  the  less 
pronounced  is  the  after-effect. 

The  after-effect  may  last  for  hours,  according  to  the  quantity  of 
bromine  used  in  the  photobromination.  If  more  than  twenty-four 
hours  elapse  between  the  photobromination  and  the  bromination  in  the 
dark,  there  is  no  longer  an  after-effect.  Cooling  a  photobrominated 
mixture  to  the  temperature  of  liquid  air  does  not  weaken  the 
after-effect,  whereas  heating  to  100°  for  two  hours  destroys  it.    T.  S.  P. 

Experiments  on  Solarisation.  G.  A.  Perley(J'.  Physical  Cliem., 
1909,  13,  630 — 658). — The  theory  of  Abney,  that  oxidising  agents 
facilitate  reversal  of  the  photographic  image  and  reducing  agents 
retard  it,  could  not  be  confirmed  in  the  cases  of  hypobromous  aoid  and 
potassium  permanganate.  These  oxidising  agents  have,  however, 
a  distinct  clearing  effect  on  the  reversed  image  by  retarding  the 
formation  of  a  second  normal  image.  Such  depolarisers  as  con- 
centrated sodium  nitrite  applied  to  the  plate  before  a  long  exposure 
give  rise  to  very  dense  negatives  of  the  metallic  silver  (doubly 
reversed)  order,  which  mask  the  positive  (reversed)  image.  With 
short  exposures  in  a  good  light,  a  depolarised  plate  could  be  made  to 
give  a  reversed  (positive)  image  only,  or  a  good  negative  of  a  dimly  lit 
interior  could  be  obtained  by  a  short  exposure  of  a  "  depolarised"  plate 
which  was  developed  immediately  after  exposure. 

Exposure  of  a  plate  during  development  to  greenish-blue  light  gave  a 
good  positive  instead  of  a  negative.particularly  when  potassium  bromide 
and  sodium  carbonate  were  added  to  the  stock  developer.  These 
positives  were,  however,  too  dense  for  lantern  slides. 

Sodium  hypophosphate  exerts  a  solvent  action  on  the  film,  and  gives 
rise  to  positive  images  after  short  exposures. 

Thiocarbamide  in  Waterhouse's  process  for  direct  positives  is  found 
to  produce  its  effect  by  increasing  the  sensitiveness  of  unexposed 
silver  bromide  so  that  it  develops  before  the  exposed  bromide. 

R.  J.  C. 

Photoelectric  Sensitiveness  of  Potassium  as  a  Function  of 
the  Wave-length. — Wilhelm  Hallwachs  {Ann.  Physik,  1909,  [iv], 
30,  593 — 597).  It  has  been  assumed  that  certain  metals  show  a 
maximum  photoelectric  eft"ect  for  a  particular  wave-length  of  incident 
radiation.  The  behaviour  of  potassium  has  been  examined  in  this 
connexion  for  wave-lengths  ranging  from  578/a/x,  to  217/Lc/i,  For  this 
purpose  the  potassium  was  enclosed  in  a  special  form  of  cell,  closed  by 
a  quartz  plate,  and  provided  with  electrodes,  which  were  connected  with 
an  electrometer  circuit.  The  observations  show  that  the  specific 
photoelectric  sensitiveness  of  potassium  increases  continuously  as  the 
wave-length  of  the  incident  radiation  diminishes.  The  rate  of  increase 
is,  moreover,  considerably  greater  in  the  ultra-violet  region  than  it  is 
in  the  region  of  the  visible  spectrum.  H.  M.  D. 

Multiple  Atomic  Disintegration.  A  Suggestion  in  Radio- 
active Theory.  Frederick  Soddy  {Phil.  Mag.,  1909,  [vi],  18, 
739 — 744). — The  fact  that  the  rate  of  disintegration  of  radioactive 
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Kubstances  is  independent  of  all  known  conditions  suggests  that  the 
cause  of  disintegration  is  something  apart  from  the  radioactive  atoms. 
If  this  is  the  caHe,  it  is  conceivable  that  more  than  one  condition  of 
instability  can  exist  within  the  atom  at  the  same  time,  and  the 
author  suggests  that  multiple  modes  of  disintegration  may  be  proceed- 
ing simultaneously  and  independently  within  the  same  atom.  The 
law  of  probability  will  apply  to  each  mode  of  disintegration  exactly  as 
if  it  were  the  only  one  in  operation,  and  the  quantity  of  any  radio- 
active element  which  undergoes  such  multiple  disintegration  will 
diminish  exponentially  with  the  time  as  in  a  simple  disintegration 
process.  The  quantities  of  the  products  formed  in  the  various  modes 
of  disintegration  will  be  always  proportional. 

The  view  put  forward  gives  a  satisfactory  explanation  of  the  known 
relations  between  uranium,  actinium  and  radium.  H.  M.  D. 

Mobility  of  the  Radioactive  Ions  and  the  Mass  of  Qaseoas 
Ions.  J.  Franck  {Tier.  Deut.  phj/sikal.  Get.,  1 909,  11,  397— 405).— The 
question  as  to  whether  the  ions  of  gases  consist  of  simple  charged 
molecules  or  of  complex  molecular  aggregates  has  been  examined. 
With  this  object  the  author  determined  the  mobility  of  the  radio- 
active ions  of  thoriurp-Z>  in  air,  nitrogen,  and  hydrogen.  The  ions  of 
thorium-/)  were  obtained  by  the  use  of  plates  on  which  thorium  -A,  -B, 
and  -C  had  been  deposited  by  exposing  the  negatively-charged  plates  to 
the  influence  of  the  emanation  of  a  radio-thorium  preparation. 

The  experimental  data  show  that  the  mobility  of  the  positively- 
charged  thorium-Z)  atoms  is  approximately  equal  to  the  mobility  of 
the  positive  gaseous  ions  in  air,  nitrogen,  and  hydrogen.  This  leads  to 
the  conclusion  that  the  gas  ions  are  complex  molecular  aggregates,  a 
result  which  is  opposed  to  the  recently-expressed  view  of  Wellisch, 
that  the  gas  ions  consist  of  single  atoms  or  molecules.         H.  M.  D. 

The  Radioactivity  of  the  Gases  of  the  Wiesbaden  Hot 
Springs.  Ferdinand  Henrich  (Zeitsch.  Elektroehem.,  1909,  15, 
751 — 757). — The  gases  consist  mainly  of  carbon  dioxide  and  nitrogen 
with  from  17  to  49%  of  argon,  neon,  and  helium.  The  radioactivity 
is  shown,  by  measurements  of  the  rate  of  decay,  to  be  due  to  radium 
emanation.  The  activity  of  the  gases  varies  to  a  comparatively  small 
extent  from  day  to  day,  and  the  author  attempts  to  find  a  connexion 
between  these  variations  and  variations  of  atmospheric  pressure  and 
other  circumstances,  but  without  success.  T.  E. 

Attempt  to  Explain  the  Properties  of  "Radium.  Nicolai  N, 
Beketoff  {Bull.  Acad.  Sci.  St.  Petersbourg,  1909,  879 — 886). — In  this 
paper  the  author  develops  his  views,  previously  published  (Abstr., 
1903,  ii,  623),  on  the  causes  of  the  phenomena  exhibited  by  radium. 

T.  H.  P. 

Radium  Content  of  Certain  Igneous  Rocks  from  the  Sub- 
Antarctic  Islands  of  New  Zealand.  C.  Coleridgk  Farr  and 
D.  C.  H.  Floranck  {PhU.  Mag.,  1909,  [vi],  18,  812— 816.)— As  a 
result  of   the  examination  of   various  igneous  rocks  obtained  from 
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islands  to  the  south  of  New  Zealand,  it  is  found  that  the  mean 
radium  content  approximates  closely  to  that  found  for  other  igneous 
rocks  by  Strutt,  and  by  Eve  and  Mcintosh.  A  comparison  of  the 
relative  values  for  the  radioactivity  shows  that  this  corresponds 
roughly  with  the  basicity  and  not  with  the  age  of  the  rocks. 

H.  M.  D. 

A  Typical  ^-Radiation  of  Radium.  Otto  Hahn  and  Lise 
Meitner  {rhysikal.  Zeitsch.,  1909,  10,  741— 745).— It  is  found  that 
/S-rays  are^not  only  emitted  by  radium-5,  radium-C,  and  radium-^g* 
but  also  by  radium  itself.  When  a  drop  of  a  strong  solution  of  a 
radium  salt  is  evaporated  to  dryness  on  a  strip  of  platinum  foil,  and 
the  residue  heated  strongly  in  the  blow-pipe  in  order  to  volatilise  the 
disintegration  products  of  radium,  the  /8-ray  activity  is  found  to  reach 
a  lower  limiting  value.  The  soft  /8-rays  which  are  emitted  by  the 
non- volatile  product  represent  about  1*2%  of  the  whole  ^-ray  activity 
of  radium  in  equilibrium  with  the  disintegration  products.  The  rays 
are  half  absorbed  by  a  layer  of  aluminium  0*00222  cm,  in  thickness, 
which^ corresponds  with  an  absorption  coefficient  y  =  312  cm."^.  On 
the  assumption  that  every  set  of  rays  corresponds  with  a  diiferent 
substance,  the  authors  conclude  that  what  ha§  been  called  radium 
previously  is  a  complex  substance.  The  observed  facts  seem  to  show 
that  the  newly-discovered  /S-rays  are  emitted  by  radium  itself,  whilst 
the  a-rays  are  to  be  ascribed  to  its  primary  disintegration  product,  to 
which  the  name  radium-X  is  given.  H.  M.  D. 

Some  Numerical  Constants  of  Radium  Emanation  and  their 
Relation  to  those  of  the  Inactive  Gases.  George  Rudorf 
{^Zeitach.  EleUrochem.,  1909,  15,  748 — 749). — From  Ramsay  and  Gray's 
determinations  (Trans,,  1909, 95, 1073),  the  author  calculates  the  values 
of /for  radium  emanation  in  the  equation  log  pk-^og  'p—f{l\jT~  1), 
where  p  and  -p^  are  the  vapour  pressure  and  critical  pressure  at  the 
temperature,  T,  and  critical  temperature,  T]c.  The  mean  value  is  2"23  ; 
the  value  for  argon  is  2*25  ;  krypton,  2*39,  and  xenon,  2-38,  The  values 
of  a  and  h  in  van  der  Waals'  equation  are  (for  a  gram-molecule  and 
pressure  in  metres):  argon,  a  =  9'886xl0^,  6  =  30*18;  krypton,  a  — 
17*63  xlO^  6  =  39*79;  xenon,  rt  =  31*24xl05,  6  =  51*57;  radium 
emanation,  a  =  49*3  x  10^,  6  =  62*1. 

The  molecular  heat  of  evaporation  calculated  by  Nernst's  modification 
of  Trouton's  rule  is  4387  cal,,  whilst  from  the  increase  of  vapour 
pressure  with  temperature,  it  is  calculated  to  be  3960  cal.  at  the 
•boiling  point.  The  mean  values  calculated  in  the  same  way  for  the 
inactive  gases  are:  argon,  1657  cal,;  krypton,  2208  cal,;  xenon, 
•3026  cal. 

Radium  emanation,  therefore,  has  physical  properties  which  are  in 
harmony  with  those  of  the  inactive  gases.  T,  E. 

Spectrum  of  Radium  Emanation.  Herbert  Edmeston  Watson 
{Proc.  Roy.  Soc,  1909,  A,  83,  50 — 61,)— Photographs  of  the  spectrum 
of  carefully  purified  radium  emanation  have  been  taken  with  a  prism 
spectrograph,  and  also  with  a  grating,     A  new  method  of  determining 
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the  wave-lengths  of  the  spectral  lines  without  the  usual  oomparison 
spectrum  is  described.  The  wave-lengths,  intensities,  and  persisten- 
cies of  the  lines  are  compared  with  those  of  previous  observers  (Royds, 
this  vol.,  ii,  206,  287  ;  Rutherford  and  Royds,  Abstr.,  1908,  ii,  787  ; 
Cameron  and  Ramsay,  Abstr.,  1908,  ii,  786).  jThe  occurrence 
of  xenon  lines  in  the  spectrum  of  the  emanation  obtained  by  Ramsay 
and  Cameron  is  con6rmed,  but  Koyds's  suggestion  of  accidental  con- 
tamination with  xenon  is  considered  to  be  untenable.  On  the  other 
hand,  it  is  supposed  that  under  the  conditions  obtaining  in  the  experi- 
ments of  Ramsay  and  Cameron,  the  emanation  has  undergone  disinte- 
gration with  the  formation  of  xenon.  Since  copper  electrodes  were 
used  in  these  experiments,  it  is  suggested  that  copper  may  be  the 
transforming  agent,  but  the  author  considers  that  further  evidence  is 
required  before  such  an  assumption  can  be  made.  H.  M.  D. 

Active  Deposit  from  Actinium  in  Unifonn  Electric  Fields. 
W.  T.  Kennedy  {Phil.  Mag.,  1909,  [vi],  18,  744— 757).— Experi- 
ments have  been  made  to  determine  the  factors  which  influence  the 
separation  of  the  active  deposit  from  actinium  in  a  uniform  electric 
field.  Circular  electrodes,  furnished  with  guard  plates,  were  employed, 
and  these  were  exposed  to  the  actinium  emanation  for  two  hours 
before  being  examined.  In  most  experiments  the  difference  of 
potential  between  the  electrodes  was  250  volts. 

When  the  electrodes  were  .<;eparated,  the  active  deposit  on  both 
plates  steadily  decreased.  When  the  distance  between  the  plates 
exceeded  3  mm.,  no  deposit  was  obtained  on  the  anode,  but  that  on 
the  cathode  only  fell  to  about  one-half  when  the  distance  between  the 
plates  was  increased  from  1  to  8  mm. 

With  increasing  distance  between  the  actinium  and  the  electrodes, 
the  amount  of  the  active  deposit  on  both  anode  and  cathode  was 
found  to  undergo  a  steady  diminution. 

From  experiments  in  air,  carbon  dioxide,  and  hydrogen  at  different 
pressures,  it  was  found  that  the  active  deposits  on  both  electrodes 
increased  with  falling  pressure,  and  that  in  both  cases  maximum  values 
were  reached,  the  activities  afterwards  diminishing  with  further 
reduction  in  the  pressure.  At  pressures  of  the  order  of  1  mm.  of 
mercury,  the  anode  and  cathode  were  found  to  be  equally  active.  A 
comparison  of  the  pressures  corresponding  with  the  maximum  cathode 
and  anode  deposits  for  the  three  gases  examined  indicates  that 
diffusion  is  of  paramount  importance  in  connexion  with  the  deposition 
of  the  active  disintegration  products.  Although  the  pressures  corre- 
sponding with  the  maximum  cathode  deposits  are  considerably  higher 
than  those  corresponding  with  maximum! anode  activity,  the  pressure 
ratios  for  the  three  gases  are  approximately  the  same  for  both  cathode 
and  anode. 

In  the  absence  of  an  electric  field,  the  total  deposit  was  found  to  be 
practically  the  same  as  in  a  uniform  field  if  the  pressure  exceeded 
a  certain  value.  For  pressures  lower  than  this,  the  total  deposits 
were  greater  when  the  electric  field  was  applied.  H.  M.  D. 

Positive  Charge  of  the  Canal  Bays.  Johannes  Stark 
{Physikal.  Zeitsch.y  1909,  10,  752— 756).— The  observations  which  led 
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Wien  to  put  forward  the  view  that  the  line  spectra  are  due  to  neutral 
atoms  are  adversely  criticised.  The  fact  that  the  canal  rays  show  the 
Doppler  effect  has  already  led  the  author  to  the  conclusion  that  the 
line  spectra  are  to  be  attributed  to  positively  charged  ions,  and  to 
ascertain  the  cause  of  the  discrepancy  between  these  two  views, 
experiments  have  been  made  by  a  method  similar  to  that  employed  by 
Wien.  It  is  shown  that  the  canal  ray  discharge  in  mercury  vapour 
under  otherwise  constant  conditions  varies  with  the  material  of  which 
the  receiver  is  constructed.  The  ratio  of  the  canal  ray  discharge 
to  that  of  the  primary  glow  discharge  is  of  the  order  10~*  in  mercury 
vapour,  whereas  the  same  ratio  in  hydrogen  is  of  the  order  10" 2. 
This  observation  is  in  accord  with  the  author's  theory.         H.  M.  D. 

Positive  Rays  of  Mercury.  Wilhelm  Wien  {Physikal.  Zeitsch., 
1909,  10,  862.  Compare  Abstr.,  1908,  ii,  1006).— A  reply  to  Stark 
(preceding  abstract),  in  whose  opinion  the  rays  examined  by  the  author 
were  not  canal  rays,  but  a  phenomenon  resulting  from  the  removal 
of  positive  and  negative  ions  from  the  region  of  discharge  by  the 
stream  of  mercury  vapour.  It  is  pointed  out,  however,  that  the  rays 
produce  the  characteristic  fluorescence  on  the  walls  of  the  glass  tube, 
and  that  no  traces  of  mercury  vapour  could  be  detected  in  the  region 
of  observation.  H.  M.  D. 

Ultimate  Product  of  the  Uranium  Disintegration  Series. 
J.  A.  Gray  {Phil.  Mag.,  1909,  [vi],  18,  816— 818).— The  uranium 
minerals  autunite  and  torbernite  were  examined  spectroscopically  by 
introducing  them  into  a  carbon  arc  with  calcium  chloride  to  serve  as 
a  flux.  The  only  lines  in  the  spectra  of  the  minerals  which  did  not 
belong  to  one  or  other  of  the  chief  constituents  were  those  of  iron, 
lead,  barium,  and  strontium.  Of  these,  lead  is  the  only  one  which 
cannot  be  regarded  as  an  accidental  impurity,  and  its  presence  is 
considered  to  support  the  view  that  lead  is  the  ultimate  product  of  the 
disintegration  of  uranium. 

An  approximately  quantitative  comparison  of  the  spectra  obtained 
with  calcium  chloride  contaioing  determined  quantities  of  autunite 
and  lead  respectively  showed  that  the  mineral  examined  contains 
about  O'OOOl  gram  of  lead  per  gram.  The  time  required  for  the 
formation  of  this  amount  is  about  a  million  years.  H.  M.  D. 

Radioactivity  of  Preparations  of  Zirconium.  Albert  Gockel 
(Ckem.  Zeit.,  1909,  33,  1121). — The  examination  of  various  prepara- 
tions of  zirconium  has  shown  that  the  radioactivity  diminishes  with 
increasing  purity.  Natural  zircon  gives  rise  to  induced  activity,  and 
the  rate  of  decay  of  this  indicates  that  the  radioactive  impurity  is 
thorium.  The  measurement  of  the  radioactivity  is  suggested  as  a 
means  of  determining  the  degree  of  purity  of  zirconium  preparations. 

H.  M.  D. 

Blectrionic  Theory.  Philip  Blackman  (/.  Physical  Chem.,  1909, 
13,  609 — 629.  Compare  this  vol.,  ii,  291). — A  summary  of  results 
already  published,  giving  tables  of  molecular  conductivities  of  salts, 
ionic  conductivities,  etc.  K.  J.  C. 
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Bleotrical  Conductivity  of  Liquid  Ammonia  Solations. 
III.  EowABD  U.  Fbakklin  (2»iUeh.  pkytikal.  Chtrn.,  1909,  00, 
272—303  Compare  Abstr.,  1900,  u,  382  ;  1905,  ii,  298).— The  aIm- 
t  '  i  .  ity  of  Holutions  of  twenty-three  compounds,  incloding  a 
i> nil  >•  t  <  t  >- H  and  organic  8ubetance«,  in  liquid  ammonia  haa  been 
measured.  I'he  apparatus  used  was  a  modified  form  of  that  already 
described,  and  the  method  of  manipulation  is  discussed  in  detail.  The 
results  are  given  in  tabular  form,  and  are  also  repreeented  graphio- 
ally,  the  molecular  conductirities  being  plotted  as  ordinates  against 
the  lof^arithms  of  the  dilutions  aaabsdMHS. 

Friiuklin  and  (iibbs  (Abittr,  1907.  li,  840)  have  recently  shown 
tlint  the  molpciiUr  conductivity  of  certain  compounds  dissolved  in 
t  first  with  dilution  of  concentrated  solutions. 
In  to  a  minimum,  and  then  tends  towards  a 
•cond  inaxinuiiu  m  vi  ry  dilute  solutions.  The  present  experiments 
wore  (H"<-  'f  •'  •n  in  order  to  find  whether  solutions  in  ammonia  showed 
similni  >ur.  and  therefore  measurements  were  made  with  as 

concentitud  solutions  as  possible.  The  behaviour  in  question — two 
niaxiina  and  an  intermediate  minimum — was  observed  very  distinctly 
for  Kolutions  of  copper  nitrate,  tine  nitrate,  potassium  mercuric 
cyanide,  and,  much  less  distinctly,  for  potassamide.  Many  of  the 
other  solutions  give  curves,  which,  although  they  show  no  maxima  or 
minima,  rise  rapidly  with  dilution  from  concentrated  solutions,  then 
more  slowly  through  a  moderate  range  of  dilution,  followed  by  a  more 
rapid  rise  towards  a  maximum.  The  second  rise  towards  a  maximum 
is  8up|)06ed  to  correspond  with  that  observed  for  aqueous  solution. 

It  was  observed  in  the  course  of  the  experiments  that  silver  iodide 
is  extremely  soluble  in  liquid  ammonia;  a  solution  was  prepared,  of 
which  16*76  c.c.  contained  about  28  grams  of  silver  iodide.     G.  S. 

Conductivity  and  Viscosity  of  Dilute  Solutions  of  Lithium 
Nitrate  and  Cadmium  Iodide  in  Binary  and  Ternary  Mix- 
tures of  Acetone  with  Methyl  Alcohol,  Ethyl  Alcohol,  and 
Water.  Harky  C  Jones  and  Edwakd  G.  Mahin  {ZeiUdi.  phy$ikal. 
C/tern.,  1909,69,  389—418.  Compare  this  vol.,  ii,  539).— The  paper 
deals  mainly  with  the  electrical  conductivity  of  solutions  of  lithium 
nitrate  and  of  cadmium  iodide  in  binary  mixtures  of  acetone  with 
methyl  alcohol,  ethyl  alcohol,  and  water.  Measurements  have  been 
made  at  0°  aud  2b°  in  dilutions  up  to  200,000  litres;  the  results 
are  given  in  tabular  form,  and  are  also  represented  graphically. 

As  regards  solutions  containing  lithium  nitrate,  the  curves  obtained 
by  plotting  the  electrical  conductivities  as  ordinates  against  the 
composition  of  the  binary  mixtures  containing  acetone  as  abscissas 
vary  considerably  in  form,  and  in  some  cases  show  minima.  In  the 
highest  dilutions,  ionisation  appears  to  be  practically  complete  in 
pure  water  and  in  pure  acetone,  and  nearly  so  in  the  binary  mixtures. 
The  value  oi  fx  ^  for  lithium  nitrate  in  water  at  25°  is  about  108,  in 
acetone  about  172.  The  product  of  viscosity  and  molecular  con- 
ductivity, r]fir  (the  highest  value  obtained  for  the  latter  being  used),  is 
about  0*70  for  mixtures  of  acetone  with  methyl  and  ethyl  alcohols, 
and  is  independent  of  temperature.     The  value  of  rjfi,  for  mixtures  of 
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acetone  and  water  varies  from  0'60  in  pure  acetone  to  about  1*0  in 
pure  water.  The  temperature-coefficients  of  conductivity  are  through- 
out of  about  the  same  value  as  the  temperature-coefficients  of  viscosity. 
Ostwald's  dilution  law  holds  approximately  for  solutions  of  lithium 
nitrate  in  pure  acetone  beyond  a  dilution  of  u  =  200,  but  not  for  more 
concentrated  solutions.  It  is  shown  by  freezing-point  determinations 
that  lithium  nitrate  is  associated  in  solutions  of  moderate  concentra- 
tion, an  observation  which  explains  the  low  conductivity  values 
obtained  for  solutions  of  this  salt  in  binary  mixtures  containing 
acetone. 

Corresponding  measurements  have  been  made  for  solutions  of 
cadmium  iodide,  and  the  results  are  very  similar  to  those  obtained 
with  lithium  nitrate.  Ostwald's  dilution  law  applies  to  solutions  of 
this  salt  in  acetone  from  ■u  =  5000  to  ■«  =  50,000,  but  not  at  higher  or 
lower  concentrations.  The  temperature-coefficient  of  the  conductivity 
of  solutions  of  cadmium  iodide  in  acetone  is  negative  when  v  exceeds 
10,000.  The  value  of  rjfi^  is  not  constant  in  binary  mixtures  contain- 
ing the  salt,  probably  owing  to  incomplete  ionisation.  G.  S. 

Supertensions  in  Organic  Solvents.  Giacomo  Caeeara  (Zeitsch. 
physikal.  Chem.,  1909,  69,  75 — 80). — The  measurements  were  made 
by  the  usual  method,  the  current  passing  through  the  solution  being 
plotted  against  the  difference  of  potential,  which  was  progressively 
increased.  The  break  in  the  curve,  indicating  the  point  at  which  gas 
begins  to  be  given  off,  was  either  read  off  directly,  or  determined' 
graphically,  by  extending  the  two  parts  of  the  curve  in  the  usual  way. 
The  metals,  in  the  form  of  wire,  were  used  as  cathode,  the  anode 
being  of  platinum,  and  as  electrolytes,  normal  solutions  of  sulphuric 
acid  (in  one  or  two  cases  potassium  hydroxide)  in  methyl  and  ethyl 
alcohol  respectively  were  employed. 

The  degree  of  supertension  for  hydrogen  varied  with  the  nature  of 
the  metal,  but  the  values  in  each  case  were  approximately  the  same 
in  the  two  alcohols.  For  iron,  cobalt,  nickel,  gold,  silver,  copper,  and 
lead,  the  supertension  varied  only  between  0*20  to  0*26  volt  in  methyl 
alcohol,  and  between  0"23  and  0*28  volt  in  ethyl  alcohol.  For  most 
metals,  the  supertension  is  smaller  in  the  alcohols  than  in  water, 
but  in  a  few  cases  is  about  the  same. 

It  is  suggested  that  the  proved  dependence  of  the  supertension  on 
the  nature  of  the  solvent  may  account  for  the  fact  that  the  rate  of 
dissolution  of  metals  by  acids  depends  greatly  on  the  nature  of  the 
solvent  (Kahlenberg).  G.  S. 

Galvanic  Ennobling  of  Metals.  Charles  M.  van  Deventer 
and  H.  J.. van  IjVMMEL  {Zeitsch.  physikal.  Chem.,  1909,  69,  136 — 147. 
Compare  Abstr.,  1908,  ii,  12,  558). — The  greater  part  of  the  work 
described  in  this  paper  has  already  been  published  (compare  Abstr., 
1908,  ii,  12,  558).  Further  experiments  are  described  on  the 
ennobling  of  one  metal  with  reference  to  a  second  which  in 
ordinary  circumstances  stands  below  the  first  in  the  potential  series. 
In  most  cases,  ethyl  alcohol,  containing  a  trace  of  acid,  was  used  as 
insulator.     When,  for  example,  a  cell  of  the  type 

Cd  i  wHgSO^  I  ethyl  alcohol  |  Mg 
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is  constructed,  the  current   flows   in  the  opposite  direction  to  that 
I  vcd    under   ordinary   conditions   when  acid   alone   is   used    as 
olyto.  O.  8. 

ElfH^troohemical    Potentials  in   Non-Aqueous  Solvents.     J. 

*"  r  and  KiciiARD  Abegg  (ZeiUeA.  phyaikal.   Chetn.,   1909,  69, 

;. — The  JC.M.F.'b  of  a  number  of  celhi  in  which  methjl  alcohol, 

•  thyl  aicohol,  acetone  and  pyridine  have  been  owd  as  aolTents  for  the 

ulcctrolytes  have  been  measured.     In   most  oases  one  half -element 

consistecl  of  silver/filver  nitrate,  the  latter  being  dissolved  in  the 

Ivent,  but  a  few  measurements  of  oonoentration  cells  were 

for  example,  Cu  |  Cu(NO,),,001iV  |  Cu(NO,),,00025Ar  |  Cu. 

Ill  lUL-Lliyl  alcohol.     When  possible,  measurements  were  made  with 

silver,  loud,  copper,  mercury,  cadmium,  sine,  and  their  respective  salts 

in  all  four  solvent s.     For  the  abeolnte  values,  the  original  paper  most 

bo  conKulte<l. 

In  general,  the  potential  differences  in  methyl  alcohol,  ethyl  alcohol, 
and  acetone  are  approximately  the  same  as  in  water,  a  result  which 
shows  that  the  ratio  of  the  solution  tensions  of  the  metals  in  these 
four  solventH  is  approximately  equal.  The  results  in  pyridine  solution 
difTor  considerably  from  those  for  the  other  solvents;  this  is  probably 
due  to  the  small  ionic  concentrations  of  the  metallic  ions  in  this 
solvent.  It  hixs  been  found  that  NO,'  migrates  with  silver  towards 
the  cathode  in  pyridine  solutions,  and  it  is  suggested  that  the  salt 
may  be  ionised  in  pyridine  solution  according  to  the  equation  : 

Ag,(N0,),^Ag,N0,--f-N03'. 
The  above  results  appear  to  indicate  that  in  the  other  four  solvents 
the  ions  are  not  associated  with  the  solvent  to  a  great  extent. 

A  number  of  measurements  have  been  made  with  compound  cells 
containing  a  number  of  liquid  junctions,  in  order  to  elucidate  the 
question  of  contact  differences  of  potential.  In  this  case,  also, 
pyridine  solutions  behave  abnormally,  as  the  contact  differences 
between  them  and  other  solutions  are  very  considerable.  G.  S. 

The  Oxidation  Potential  of  Manganese  Dioxide.  Wolfram 
Haehnel  [Zeitsch.  FJektrochevi.,  1909,  15,  834— 842).— An  attempt 
was  made  to  measure  the  concentration  of  the  iodine  formed  in  the 
reaction  :  MnOj  -f  4H*  -f  21'  :z^  Mn"  +  2HjO  +  Ig.  The  concentration  of 
the  iodion  was  kept  at  a  constant  small  value  by  adding  excess  of 
silver  iodide,  and  the  hydrogen  ions  were  added  in  the  form  of  hydro- 
chloric acid. ;  The  results  were  erratic,  which  is  also  true  of  the 
corresponding  reaction  with  bromine  in  place  of  iodine.  Two  causes  of 
disturbance  were  discovered  :  the  solubility  of  iodine  in  a  1*1  mole- 
cular solution  of  manganous  chloride  is  6"23  x  10-^,  whilst  its 
solubility  in  water  is  only  37  x  10-^  gram-mol.  per  litre,  which 
indicates  some  combination  ;  secondly,  iodide  is  oxidised  to  iodate  by 
manganese  dioxide  under  the  conditions  of  the  experiments,  where  the 
concentration  of  the  iodine  ions  is  small  enough  to  permit  of  the 
existence  of  measurable  quantities  of  iodate  ion.  It  is  also  shown 
that  equilibrium  is  reached  extremely  slowly,  and  that  the  rate  varies 
in  different  experiments  from  unknown  causes.     From  the  incomplete 
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results,  the  author  calculates  the  normal  potential  of  manganese 
dioxide  to  be  greater  than  1*2  volts  (compared  with  the  hydrogen 
electrode).  The  potential  which  just  deposits  manganese  dioxide  from 
a  solution  of  manganous  sulphate  is  found  to  depend  on  the  acidity  of 
the  solution.  Calling  e  the  observed  potential,  the  normal  potential, 
N,  should  be  given  by  iV^^e- 0-0295  log.  [H']4/[Mn"] ;  this  formula 
agrees  well  with  the  observations,  and  gives  i\^=  1'35  volts. 

When  chlorine  is  passed  into  a  neutral  or  faintly  acid  solution  of 
manganese  chloride,  the  dioxide  is  precipitated.  It  is  found  that  in 
a  0'22iV  solution  of  manganous  chloride,  precipitation  occurs  when 
the  concentration  of  the  hydrogen  ions  is  0*0101,  and  does  not  occur 
when  it  is  0*013  gram-mol.  per  litre.  This  result  leads  to  a  value  of 
about  1*57  volts  for  the  normal  potential  of  manganese  dioxide,  but 
in  calculating  this  the  formation  of  manganic  chloride  in  the  solution 
is  neglected,  the  effect  of  which  is  to  make  the  calculated  value  too 
large.  T.  E. 

Solubility  of  Manganous  Hydroxide  and  the  Dissociation 
Pressure  of  Manganese  Dioxide.  Otto  Sackur  and  E.  Fritzmann 
{Zeitsch.  Elektrochem.,  1909,  15,  842— 846).— The  solubility  of  man- 
ganous hydroxide  is  measured  by  adding  successive  quantities  of  baryta 
solution  to  a  solution  of  manganous  sulphate  and  measuring  the 
electrical  conductivity  of  the  solution  after  each  addition.  The  whole 
operation  is  carried  out  in  an  atmosphere  of  hydrogen.  The  minimum 
conductivity  is  reached  when  the  manganous  sulphate  is  exactly 
precipitated,  and  the  solution  at  this  point  is  saturated  with  barium 
sulphate  and  manganous  hydroxide.  By  subtracting  the  known 
conductivity  of  a  saturated  barium  sulphate  solution,  that  of  a  saturated 
solution  of  manganous  hydroxide  is  obtained,  and  from  this  its 
solubility  is  found  to  be  2*15  x  10~^  gram-mol.  per  litre  at  18°. 
From  this  determination  (assuming  that  manganous  oxide  has  the 
same  solubility  as  the  hydroxide),  the  E.M.F.  of  the  galvanic  cell 
oxygen  at  1  atmosphere  |  saturated  solution  of  MnO  |  MnOg  |  Pt,  in 
which  the  reaction  is  Og  +  2MnO  =  2Mn02,  is  calculated  by  means  of 
this  determination  and  Haehnel's  determination  of  the  normal  potential 
of  manganese  dioxide  (preceding  abstract)  to  be  0'32  volt,  from  which 
the  dissociation  pressure  of  manganese  dioxide  at  18°  is  6*3  x  10^23 
atmosphere.  Putting  this  value  into  Nernst's  approximate  formula : 
log/)=  -  ^/2'3^2'-f- l-TSlogT'+S,  the  heat  of  the  above  reaction  is 
calculated  to  be  39,200  cals.,  which  agrees  moderately  with  Thomsen's 
value  (for  the  hydrated  oxides)  of  43,000  cals.  T.  E. 

Kinetics  of  Rapid  Chemical  and  Ionic  Reactions  Investigated 
by  the  Oscillograph.  D.  Reichinstein  {Zeitsch.  Elektrochem.,  1909, 
15,  734 — 740). — If  silver,  immersed  in  a  solution  containing  cyanion, 
is  polarised  anodically,  two  reactions  can  occur  :  first,  silver  ions  will 
be  formed,  and  then  they  will  react  with  cyanion,  thus  :  Ag'  4-  2CN'  = 
Ag(CN)2'.  The  concentration  of  the  silver  ions  at  the  surface  of  the 
electrode,  therefore,  will  increase  until  the  velocity  of  the  second 
reaction  is  equal  to  that  of  the  first.  If  a  cell  is  built  up  of  the 
polarised  electrode  and  a  silver  plate  immersed  ip  9^  solution  of  silver 
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nitrate,  its  E.M.F.  will  be  a  known  function  of  the  concentration  of 
the  silver  ionu  at  the  surface  of  the  polarised  electrode.  Further,  the 
rate  at  which  the  {Kjlarisation  disappears  when  the  current  ceases  to 
flow  depends  on  the  rate  of  reaction  between  silver  ion  and  cyaniun, 
supposing  that  the  reaction  is  so  fast  that  diffusion  does  not  influence 
the  change  appreciably.  The  author  has  developed  the  mathematical 
expressions  of  these  ideas,  and  ha£>  also  photographed  the  curves  of 
increase  and  decay  of  polarisation  of  copper  and  silver  electrodes  in 
cyanide  solutions.  The  oscillograph  used  unfortunately  required  a 
rather  large  current,  which  made  it  impossible  to  compare  the  results 
quantitatively  with  the  theoretical  equations.  The  curves  were,  how- 
ever, of  the  form  expected.  In  similar  circumstances,  the  polarisa- 
tion of  a  copper  electrode  (in  4iV-{K>tas8ium  cyanide)  disappeared  in 
0*014  second,  whilst  with  silver  0005  second  sufficed.  T.  K 

Absorption  of  Qasee  by  the  Anode  in  Qlow  Discbarge. 
V.  L.  Chrisler  {Physikal.  Zeitsch.,  1909,  10,  745— 752).— The  author 
has  investigated  the  absorption  of  hydrogen,  nitrogen,  and  helium  by 
various  metallic  anodes  during  glow  discharge.  Hydrogen  is  absorbed 
by  anodes  of  silver,  sodium,  potassium,  sodium-potassium  alloy,  and 
mercury,  and  the  relationship  between  the  rate  of  absorption  and  the 
discharge  current  indicates  that  each  atom  of  hydrogen  is  accompanied 
by  an  electron.  Nitrogen  behaves  quantitatively  the  same  towards 
anodes  of  sodium,  potassium,  and  sodium-potassium  alloy. 

In  the  majority  of  the  experiments  with  helium,  no  absorption  was 
observed,  but^  in  two  experiments  with  a  sodium  anode  and  in  two 
others  with  a  mercury  anode,  helium  was  absorbed  at  a  rate  which 
indicated  that  each  helium  atom  carried  the  same  negative  charge  as 
the  hydrogen  and  nitrogen  atoms.  H.  M.  D. 

Electromotive  Behaviour  of  Thedlium  as  Anode.  I.  Wolf 
J.  MUller  {ZeiUch.  physikal.  Chem.,  1909,  69,  460— 481).— The 
phenomena  occurring  during  the  anodic  polarisation  of  thallium 
electrodes  in  solutions  of  sodium  hydroxide,  sulphuric  acid,  and  sodium 
sulphate  have  been  examined.  A  cell  was  constructed  with  a 
platinum  cathode,  the  external  E.M.F.  on  the  electrodes  was 
progressively  increased,  and  the  strength  of  the  current  and  the 
difference  of  potential  between  the  anode  and  the  solution  observed 
for  each  value  of  the  applied  E.M.F.  The  results  are  given  in 
tabular  form,  and  are  also  represented  graphically.  The  values 
of  the  E.M.F.  are  referred  to  the  iV/10-calomel  electrode 
throughout. 

In  i^710-sodium  hydroxide,  the  current  increases  regularly  with  the 
polarisation,  and  thallium  dissolves  in  the  univalent  form  up  to  an 
applied  E.M.F.  of  10  volts.  The  behaviour  of  the  anode  in  ^-sodium 
hydroxide  is  much  more  complicated.  There  are  three  points  on  the 
fK)larisation-strength  of  current  curve  at  which  the  polarisation 
remains  practically  constant  with  increased  current,  the  first,  at 
—  0*7  volt,  represents  the  dissolution  of  thallium  in  the  univalent 
form  ;  the  second,  at  ±  0  volt,  probably  represents  the  dissolution  in 
the    bivalent  form ;    the   third,  at    -H 11    volt,  has   not    been    fully 
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investigated.  When  the  polarised  oxidised  electrode  is  allowed  to 
discharge,  halts  are  observed  at  -  0"3  and  -  0"6  volt. 

When  the  applied  E.M.F.  in  iV/10-sulphuric  acid  is  gradually- 
raised,  a  point  is  reached  at  which  the  current  remains  practically 
constant  on  further  increasing  the  E.M.F. ,  and  pulsations  occur.  The 
current  in  these  circumstances  is  proportional  to  the  surface  of  the 
electrode,  and  stirring  increases  it  considerably.  The  explanation 
advanced  is  that  thallous  sulphate  forms  on  the  anode,  and  give  rise  to 
a  considerable  resistance,  but  as  it  diffuses  away,  it  allows  the  current 
to  pass.  Stirring  naturally  accelerates  the  diffusion  of  the  salt,  and 
thus  increases  the  current.  In  both  N-  and  iV^^^'^'^lp^^^^ic  acid  with 
larger  applied  E.M.F.,  abnormal  polarisation  occurs.  In  the  former 
solution,  yellow  crystals  are  formed  on  the  anode,  which  probably 
represent  a  mixture  of  thallous  and  thallic  sulphate.  Complicated 
phenomena  also  occur  when  sodium  sulphate  is  used  as  electrolyte. 

The  phenomena  at  the  higher  values  of  polarisation  are  discussed 
from  the  point  of  view  of  passivity,  and,  on  the  basis  of  the  electron 
theory  of  passivity,  the  law  is  deduced  that  the  influence  of  an  anion 
in  rendering  an  anode  passive  is  inversely  proportiocal  to  the  solubility 
of  the  resulting  compound  in  the  surface  layer.  G.  S. 

Electromotive  Behaviour  of  Oxygen.  Fkitz  Foerster  (.^eifscA. 
physikal.  Chem.,  1909,  69,  236 — 271). — When  a  platinised  platinum 
electrode  is  anodically  polarised  with  oxygen  up  to  a  high  potential, 
and  is  then  removed  from  the  polarising  solution  and  placed  in  fresh 
sulphuric  acid  through  which  a  stream  of  oxygen  is  passed,  the 
potential  falls  steadily,  in  the  course  of  some  days,  to  1*08  volts 
(measured  against  a  hydrogen  electrode  in  the  same  electrolyte)  and 
shows  no  noticeable  halts  at  intermediate  points.  When  a  platinum 
electrode  covered  with  finally-divided  iridium  is  subjected  to  the  same 
treatment,  the  potential  falls  steadily,  and  more  rapidly  than  when 
platinised  platinum  is  used,  to  0*86  volt;  there  is  no  halt  at  1"06 
volts,  the  potential  of  the  hydrogen-oxygen  cell  with  iridium 
electrodes.  In  explanation  of  this  behavioui',  it  is  suggested  that 
labile  peroxides  are  formed  on  charging  the  electrodes,  these  peroxides 
forming  solid  solutions  with  the  finely-divided  metals.  The  peroxides 
gradually  decompose,  giving  up  oxygen  and  forming  more  stable 
lower  oxides,  and  it  is  this  slow  decomposition  which  determines  the 
steady  fall  of  potential.  The  platinum  peroxide  is  more  stable  than 
the  iridium  peroxide,  corresponding  with  the  more  gradual  fall  of 
potential  in  the  former  case. 

The  formation  and  decomposition  of  these  oxides  also  explains  the 
behaviour  of  anodes  towards  hydrogen  peroxide  and  ozone.  When 
hydrogen  peroxide  is  added  to  a  solution  containing  an  electrode 
polarised  with  oxygen,  the  potential  falls  rapidly,  owing  to  the  inter- 
action of  the  platinum  peroxide  with  hydrogen  peroxide  with  produc- 
tion of  free  oxygen  and  a  consequent  diminution  in  the  platinum 
peroxide  concentration.  If,  on  the  other  hand,  the  electrode  is  only 
slightly  polarised,  hydrogen  peroxide  increases  the  platinum  peroxide 
concentration  and  raises  the  potential.  A  similar  explanation  holds 
for  the  action  of  ozone.     The  observed  potentials  are  therefore  not 
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true  equilibria,  but  depend  on  the  rate  at  which  the  platinum  peroxide 
18  formed  and  decuuiposed. 

It  iH  well  known  tliat  oxygen  is  given  off  at  a  platinised  platinum 
anode  at  a  lower  potential  than  at  a  smooth  platinum  surface.  It  is 
now  shown,  however,  that  with  small  currents  at  high  temperature  the 
oxygen  is  given  off  at  a  smooth  platinum  electrode  at  the  low 
potential  observed  for  the  platinised  platinum  electrode,  but  the 
potential  Koon  rises  to  the  higher  value.  A  similar  behaviour  is 
observed  with  smooth  iridium  electrodes,  except  that  in  this  case  the 
oxygen  continue.s  to  come  off  at  the  low  potential.  This  phenomenon 
is  also  accounted  for  on  the  theory  of  a  peroxide  formation  ;  it  is 
suggested  that  the  anodes  which  have  reached  the  high  potential  are 
saturated  with  the  peroxide,  and  superficially  covered  with  it.  The 
fact  that  the  low  {x)tential  is  more  persistent  in  the  case  of  iridium  is 
due  to  the  greater  instability  of  the  iridium  peroxide.  O.  S. 

Liberation  of  Oxygen  during  the  Electrolysis  of  Hydro- 
chloric Acid  with  a  Platinum  Anode.  Oborg  Ppleiderek 
{ZeitBch.  physikcU.  Chenu,  1909,  68,  49— 82).— When  a  dilute  solution 
of  hydrochloric  acid  is  electrolysed  with  a  fresh  platinum  anode,  and 
the  current  is  kept  constant,  the  potential  rises  gradually  from  about 
1*4  to  about  1*9  volts,  and  it  is  only  at  the  last-mentioned  potential 
that  oxygen  is  given  off  freely.  This  phenomenon  is  doubtless 
connected  with  the  gradual  formation  of  a  layer  of  platinum  oxide  on 
the  anode  (compare  Foerster,  preceding  abstract).  The  oxidation  of  the 
platinum  may  be  due  to  the  influence  of  hypochlorous  acid,  formed  by 
the  action  of  chlorine  on  water. 

Both  oxygen  and  chlorine  are  formed  when  a  dilute  solution  of 
hydrochloric  acid  is  electrolysed,  and  the  relative  amounts  of  these 
gases  liberated  under  varying  conditions  have  been  measured.  With 
constant  condition  of  the  electrode  and  electrolyte,  the  relationship 
between  the  proportion  of  current,  tj,  employed  in  liberating  oxygen 
and  that  used  up  for  other  purposes  is  represented  by  the  equation  : 
logtj  =  alogij  +  b,  where  a  and  h  are  constants  depending  on  the 
condition  of  the  electrode  and  the  nature  of  the  electrolyte.  Further, 
the  dependence  of  the  oxygen  given  off  on  the  concentration  of  hydro- 
chloric acid  is  represented,  between  0*10  and  1'5A'^  by  the  equation  : 
6  =0  6o -h  21ogc,  where  c  represents  the  concentration.  A  theoretical 
explanation  of  these  results  is  given,  depending  on  the  occurrence  of 
supertension  at  the  electrode. 

The  formation  of  oxygen  in  the  electrolysis  of  hydrochloric  acid 
might  be  looked  upon  as  a  secondary  phenomenon  due  to  the  action  of 
chlorine  on  water,  represented  by  the  equation :  2CI2 -H  2H2O  =  4HC1  +  Oo 
(the  "  Deacon  process  "),  this  reaction  being  accelerated  at  the  anode 
as  the  result  of  a  chemical  or  electrochemical  catalysis.  The  fact  that 
a  change  in  the  rate  of  stirring  has  little  influence  on  the  proportion 
of  oxygen  formed,  appears  to  show  that  the  catalysis  is  not  purely 
chemical.  In  any  case,  the  proportion  of  oxygen  given  off  is  smaller 
than  corresponds  with  the  equilibrium  of  the. Deacon  process,  but  there 
is  evidence  that  immediately  after  the  discharge  the  concentration 
of  oxygen  is  iot  less,  and  may  be  greater,  than  that  corresjwnding 
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with  the  equilibrium.  The  alteration  in  the  relative  proportions  in 
the  gas  given  off  is  due  to  the  very  different  velocity  with  which  the 
two  discharge  products  change  to  the  ordinary  gaseous  condition. 

G.  S. 

Phenomena  of  the  Electrolytic  Decomposition  of  Hydro- 
chloric Acid.  Frank  A.  Gooch  and  F.  L.  Gates  {Amer.  J.  Sci., 
1909,  [iv],  28,  435—446  ;  Zeitsch.  anorg.  Clieni.,  1909,  64,  273—286). 
— Doumer  (Abstr.,  1908,  ii,  252,  349,  458)  has  claimed  that 
the  ratio  of  the  volumes  of  oxygen  and  hydrogen  evolved  in  the 
electrolysis  of  hydrochloric  acid  is  constant  and  independent  of  the 
strength  of  the  current  and  concentration  of  the  solution,  and  uses  his 
results  to  show  that  the  velocities  of  the  hydrions  and  chloridions  are 
equal.  In  order  to  test  Doumer's  results,  the  authors  have  further 
studied  the  electrolysis  of  hydrochloric  acid  under  various  conditions. 
The  apparatus  used  was  on  the  principle  of  a  Hofmann  voltameter ; 
it  was  provided  with  a  leveller,  so  that  gas  measurements  could  be 
made  directly  under  atmospheric  pressure.  In  every  case  the  cathode 
was  of  platinum,  but  the  material  of  the  anode  varied. 

In  the  first  set  of  experiments  the  anodes  were  of  silver,  and  their 
area  varied  from  1  to  21 '4  sq.  cm.  ;  the  hydrochloric  acid  was  either 
iV750  or  iVyiOO,  and  the  current  strength  varied  from  0-05  to  0-085 
ampere.  Oxygen  was  liberated  only  when  the  silver  surface  open  to 
attack  was  small,  and  in  no  case  attained  the  proportion  (0'332  of  the 
hydrogen)  noted  by  Doumer.  As  long  as  the  anode  exposes  a  large 
silver  surface,  both  oxygen  and  chlorine  attack  it.  Silver  chloride 
once  attached  may  remain  fixed  on  the  anode,  but  silver  oxide  is 
subject  to  the  action  of  the  hydrochloric  acid  as  well  as  to  that  of 
the  liberated  chlorine ;  colloidal  silver  chloride  may  be  formed  during 
these  latter  reactions  (compare  Noyes  and  Sammet,  Abstr.,  1903, 
ii,  126). 

In  the  next  set  of  experiments,  the  anode  was  made  by  dipping  a 
piece  of  silver  wire  of  2*27  mm.  diameter  and  4  cm.  long  in  fused 
silver  chloride,  and  then  using  it  as  anode  in  a  preliminary  electrolysis 
of  fairly  concentrated  hydrochloric  acid  until  chlorine  was  freely 
evolved.  In  the  actual  experiments,  the  currents  used  were  0  05, 
010,  and  0-15  ampere,  and  the  concentrations  of  hydrochloric  acid 
were  043,  086,  and  4*3  p«»rts  per  1000.  The  ratio  of  oxygen 
to  hydrogen  was  found  to  increase  markedly  as  the  concentration  of 
the  solution  decreased,  although  it  was  not  materially  affected  by 
variations  in  the  current  strength  or  in  the  potential  across  the 
electrodes.  Doumer's  ratio  was  only  attained  with  the  lowest  con- 
centration of  acid.  When  the  protected  silver  anode  was  replaced  by 
a  spiral  of  platinum  wire  (area,  1"25  sq.  cm.),  the  ratios  of  the  volumes 
of  oxygen  to  hydrogen  were  very  little  less  for  the  two  lower  con- 
centrations of  acid,  but  much  lower  for  the  higher  concentration. 

In  another  series  of  experiments,  the  concentration  of  the  acid  was 
0-043  part  per  1000,  and  the  anode  (platinum)  area  1-25  sq.  cm.; 
the  current  varied  from  0-07  to  TO  ampere.  The  ratio  of  oxygen 
to  hydrogen  was  fairly  constant  (  =  0*44)  throughout  the  entire  pei-iod 
of  electrolysis,  and  higher  by  about  30%  than  Doumer*s  ratio.     Other 
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experiments  with  platinum  anodes  of  varying  area  and  with  acids 
of  different  concentrations  confirmed  the  result  that  the  proportion  of 
oxygen  liberated  iDcreases  as  the  concentration  of  the  solution 
decreases.  The  highest  ratio  (0-477)  of  oxygen  to  hydrogen  was 
found  at  a  conct-ntration  of  00086  part  per  1000  and  at  a  high 
current  density  (312  amperes  per  sq.  dcm.),  and  is  within  5%  of  what 
it  would  be  were  water  the  primary  and  sole  electrolyte. 
'  The  observed  phenomena  afford  no  criterion  for  deciding  how  much 
of  the  oxygen  liberated  in  the  electrolysis  of  hydrochloric  acid  is 
transferred  through  the  liquid  and  how  much  is  evolved  by  the  action 
of  transferred  chlorine  at  the  anode.  T.  S.  P. 

Theoretical  Considerations  on  the  Electrolytic  Dissociation 
of  Dissolved  Electrol3rtes.  Johannks  J.  van  Laar  {Zeilnch. 
phynihd.  Chem.,  1909,  69,  433 — 435). — Reference  is  made  to  the 
author's  views  on  solution  (Archives  Teylar,  1908,  ii,  235).  G.  S. 

Molecular-theoretical  Oonsiderations  regarding  Blectrolytio 
Dissociation.  Oiacomo  Ij.  Ciauician  {Zeitsch.  physikal.  Chem.,  1909, 
69,  96  — 101 ). — The  author  shows  that  the  view  first  suggested  by  him 
(Abstr.,  1891,  390),  that  association  between  solvent  and  solate 
precedes  electrolytic  dissociation,  is  now  meeting  with  wide  acceptance. 

O.  S. 

Hydrolytio  and  Electrolytic  Dissociation  of  Aluminium 
Bromide  in  Aqueous  Solution.  Iwa.v  Kablukoff  and  Al. 
Sachanoff  (Zeiteeh.  physikal,  Cfiem.,  1909,  60,  419 — 432). — Solutions 
of  aluminium  bromide  have  a  relatively  high  electrical  conductivity  ; 
the  values  at  25°  are  somewhat  greater  than  those  for  sodium  bromide 
under  equivalent  conditions.  As  later  measurements  showed  that  the 
salt  is  na4  greatly  hydrolysed  in  moderate  dilution,  the  high  con- 
ductivity must  def)eiid  on  electrolytic  dissociation.  This  is  confirmed 
by  determinations  of  the  Br'-ion  concentration  by  measurements  of  the 
E.M  F.  of  concentration  cells ;  when  the  dilution  is  about  20  litres  per 
gram-equivalent,  two-thirds  of  the  bromine  is  electrolytically  dis- 
sociated. The  main  ionic  equilibrium  in  solution  is  probably  re- 
presented by  the  equation  :  AlBrj  ~  AlBr"  -f-2Br'. 

The  degree  of  hydrolysis  of  solutions  of  aluminium  bromide  has 
been  determined  by  measuring  the  H*-ion  concentration  from  the 
results  of  E.M.F.  measurements.  Between  v  =  0*5  and  v  =  b  litres  the 
degree  of  hydrolysis  is  almost  independent  of  dilution  ;  above  t;  =  5  it 
increases  regularly  with  dilution.  When  v=  1000  litres,  the  degree  of 
hydrolysis  is  only  about  4%.  The  main  hydrolytic  equilibrium  is 
probably  repi-esented  by  the  equation:  AlBr"-|-HOH  Zl  AlOH"  + 
H'  4- Br'.  Neutral  salts  diminish  the  degree  of  hydrolysis  slightly,  and 
potassium  bromide  and  nitrate  exert  about  the  same  effect  under 
equivalent  conditions.  G.  S. 

Anomaly  of  Strong  Electrolytes  and  the  Limits  within 
which  the  Dilution  Law  is  Valid.  Rudolf  Wegscheidee 
{ZeitscL  physikal.  Chem.,  1909,    69,    603—629) The  fact  that  the 
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dilution  law  does  not  hold  for  strong  electrolytes  is  connected  with 
the  high  concentrations  of  ions  in  concentrated  solutions  of  such 
electrolytes.  The  author  has  calculated  in  detail  for  the  different 
groups  of  electrolytes,  namely,  organic  acids  and  bases,  inorganic 
acids  and  salts,  the  limits  within  which  the  dilution  law  is  applicable, 
and  draws  the  conclusion  that,  in  the  absence  of  complex  formation, 
etc.,  the  law  in  question  is  approximately  valid  for  all  binary  electro- 
lytes with  univalent  ions  up  to  an  ionic  concentration  of  abodt 
0*03  mol.  per  litre  ;  in  stronger  solutions  deviations  from  the  simple 
law  occur.  In  arriving  at  this  conclusion,  however,  some  rather 
uncertain  assumptions  are  made,  more  particularly  with  reference  to 
the  values  of  fx.^   for  inorganic  salts.  G.  S. 

Theory  of  the  Direct  Method  of  Determining  Transport 
Numbers.  W.  Lash  Miller  {Zeitsch.  physikal.  Chem.,  1909,  69, 
436 — 441). — It  is  shown  theoretically,  by  a  method  involving  no 
assumptions  as  to  rates,  mobilities,  currents,  or  constitution  of  the 
ions,  that  transport  numbers  calculated  from  observations  of  the 
motion  of  the  meniscus  must  be  identical  with  those  obtained  by 
the  ordinary  analytical  method  of  Hittorf.  G.  S. 

Thermal  Conductivity  of  Air  and  other  Gases.  George  "W. 
Todd  {Proc.  Roy.  Soc,  1909,  A,  83,  19— 39).— An  improved  method  of 
measuring  the  thermal  conductivity  of  gases  is  described.  The  gas  is 
enclosed  between  two  parallel  metal  plates,  the  upper  one  of  which 
forms  the  base  of  a  steam  chamber,  and  the  lower  one  the  top  of  a 
chamber  through  which  cold  water  is  circulated.  Tq  ensure  thorough 
circulation,  the  interior  of  the  cold  chamber  is  divided  up  by  means  of 
a  series  of  partitions  parallel  to  the  plate  forming  the  roof  of  the 
chamber.  The  space  between  the  hot  and  cold  plates  is  cut  off  from 
the  exterior  by  means  of  a  ring  of  insulating  material,  ani  for  com- 
parative observations  with  gases  other  than  air,  the  chamber  is  sealed 
by  painting  round  the  edges  of  the  plates  and  ring  with  shellac 
varnish. 

The  rate  at  which  heat  passes  through  the  lower  plate  is  measured 
by  observation  of  the  rise  in  temperature  of  water,  which  is  made  to 
flow  at  a  uniform  and  measured  rate  through  the  cold  calorimeter 
chamber.  In  the  case  of  air,  observations  were  made  with  the  hot 
and  cold  plates  separated  by  distances  varying  from  about  0*1  to 
0*7  cm.,  and  from  the  series  thus  obtained  the  radiation  effect  can  be 
eliminated. 

The  values  obtained  for  the  thermal  conductivity  at  the  mean 
temperature  of  55°  are:  air  0-0000571,  carbon  dioxide  0-0000411, 
oxygen  0-0000593,  nitrogen  0-0000569,  nitric  oxide  0-0000539, 
nitrogen  peroxide  0-0000888.  H.  M.  D. 

Specific  Heats  of  Silicates  and  of  Platinum.  Walter  P. 
White  {Amer.  J.  Sci.,  1909,  [iv],  28,  334— 346),— For  determining  the 
specific  heats  of  silicates  up  to  1500°  the  method  of  mixtures  was  used, 
in  which  the  heated  substance  and  containing  crucible  are  dropped 
from  a  furnace  into  a  calorimeter  at  room  temperature.     A  special 
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form  of  electric  furnace  was  used  in  order  to  diminish  the  lack  of 
iinifurtnity  in  the  furnace  temperature,  this  ordinarily  being  one  of 
the  chief  hourceH  of  error,  and  an  electrical  method  of  releasing  the 
cruciblo  was  devised  to  reduce  the  time  required  in  transferring  it 
from  the  furnace  to  the  calorimeter.  All  temperatures,  including 
that  of  the  calorimeter,  were  read  by  thermo-elements.  The  calori- 
meter was  completely  enclosed  by  a  water-jacket,  except  just  at  the 
moment  when  the  crucible  was  dropped  in,  and  an  unu&ually  large 
temperature  rise  (sometimes  23°)  was  employed  to  increase  the 
accuracy. 

A  table  of  mean  specific  heats,  from  lero,  of  eight  substances, 
including  quartz,  is  given,  and  also  the  following  table  of  true 
hpecitio  heats. 


WolU. 

PModo- 

Ortho- 

Orthoelase 

Softtabin 

1  '  inp. 

riatinuin. 

atnuitc. 

wolIastonitA. 

cUm. 

Diopaide. 

glass. 

glass. 

.•■00' 

0-0356 

0-251 

0  250 

0-267 

0-sas 

0-2«4 

0-298 

,00 

0  0368 

0-263 

— 

— 

0-272 

— 

0-824 

MJO 

— 

— . 

— 

0-272 

— 

0-282 

— 

'.too 

0  0380 

0-262 

— 

— 

0-281 

— 

0-340 

1100 

0  0390 

0-261 

0  259 

0-279 

0^6 

0-297 

0-885 

1  ••500 

0-0400 

— 

0-257 

— 

0-278 

— 

0-88» 

1500 

0  0407 

— 

— 

— 

— 

— 

0-882 

The  mean  specific  heats  are  accurate  to  less  than  0*5%  at  most 
temperatures;  the  true  specific  heats  are  not  so  accurate.  The 
specific  heats  of  silicates  show  a  considerable  increai>e  with  tem- 
perature up  to  700°,  followed  by  a  tendency  to  diminibh  at  higher 
temperatures. 

The  mean  specific  heats  of  platinum  and  of  diopeide  are  expressed 
by  the  following  formulie  :  Platinum,  003198  + 3-4  x  10"*4  ;  diopside, 
0-1779  +  1-516  xlO-*<- 1-047  X  10-'/2  + 2-81  xlO-"t»,  where  t  is  the 
temperature.  T.  8.  P. 

Specific  Heats  of  Mixtures  of  Saturated  Alcohols  and 
Water.  II.  Antony  G.  Doboschewsky  {J.  Rtua.  Fhya.  C/iem.  Soc., 
1909,  41,  958 — 977). — Measurements  of  the  specific  heats  of  aqueous 
solutions  of  methyl,  propyl,  isopropyl,  and  tsobutyl  alcohols,  of  various 
concentrations  and  at  different  temperatures,  show  that  these  mixtures 
exhibit  the  peculiarity  observed  with  mixtures  of  ethyl  alcohol  and 
water  (Abstr.,  1908,  ii,  807;  compare  also  Bose,  Abstr.,  1907,  ii, 
332,  333),  the  specific  heats  of  all  the  solutions  being  greater  than 
the  values  calculated  from  their  compositions,  and  those  of  dilute 
solutions  greater  than  the  specific  heat  of  water.  The  specific  heats 
of  these  mixtures  for  the  temperature-interval  18 — 100°  exhibit 
maxima  for  10%  solutions  in  the  case  of  methyl  and  propyl  alcohols, 
and  for  20%  solutions  with  efhyl  and  iaopropyl  alcohols.  A  maximum 
specific  heat  is  evidently  exhibited  by  all  solutions  for  which  a  great 
difference  exists  between  the  composition  of  the  vapour  and  that  of 
the  boiling  (at  760  mm.)  liquid. 

Aqueous  solutions  of  wobutyl  alcohol  containing  from  100%  to 
83  63%  or  from  0%  to  4-66%  of  the  alcohol,  that  is,  those  solutions 
which  remain  homogeneous  when  heated  from  18°  to  100°,  have 
specific  heats  greater  than  the  calculated  values,  but  less  than  that  of 
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water ;  a  maximum  specific  heat  was  not  observed  with  these 
solutions.  Solutions  containing  7 — 8%  of  the  alcohol,  which 
separate  into  layers  and  subsequently  mix  again  when  heated  from 
18°  to  100°,  show  a  marked  rise  in  specific  heat.  Such  rise  is 
observed  also  with  a  solution  containing  676%  of  tsobutyl  alcohol, 
although  no  separation  into  layers  and  re-dissolution  occur ;  here,  too, 
the  cause  of  this  phenomenon  lies  doubtless  in  a  certain,  although  not 
an  evident,  separation  of  the  two  liquids.  An  analogy  probably 
exists  between  the  separation  into  layers  and  the  specific  heat  of 
isobutyl  alcohol  solutions,  on  the  one  hand,  and  the  vaporisation  and 
specific  heat  of  the  lower  alcohols,  on  the  other.  T.  H.  P. 

Specific  Heats  of  Solutions  of  Salts  in  Water  and 
Alcohol.  Antony  G.  Doroschewsky  and  Adam  W.  Eakowski 
(/.  Buss.  Phys.  Chem.  Soc,  1909,  41,  1110— 1116).— For  the  calcula- 
tion of  the  specific  heats  of  solutions,  the  following  two  formulae,  both 
representing  straight  lines,  have  been  employed:  i(l)  S-^  —  S^  — 
(Sq-  <T)7nl\00,  and  (2)  the  more  simple  form,  »S\  =  .^q  - /S'om/lOO,  where 
iS-^,  Sq,  and  a  are  the  specific  heats  of  solution,  solvent,  and  solute 
respectively,  and  m  is  the  weight  of  solute  per  100  grams  of  solution. 
The  authors  have  investigated  the  following  cases  : 

(1)  Aqueous  solutions  of  cadmium  iodide. — Here  the  specific  heat 
follows  the  above  formulse  neither  quantitatively  nor  qualitatively,  the 
curve  connecting  percentage  of  salt  present  and  specific  heat  being  not 
a  straight  line,  but  a  complex  curve  exhibiting  a  bend.  For  solutions 
containing  up  to  about  20%  of  cadmium  iodide,  the  curve  lies  below, 
and  for  more  concentrated  solutions  above,  the  straight  line  repre- 
sented by  formula  (2).  So  that  here,  as  in  many  other  cases,  the 
specific  heat  of  the  solutions  is  less  than  that  of  the  water  they 
contain ;  the  solutions  behave,  indeed,  like  the  solvent  does  under 
great  pressure. 

(2)  Solutions  of  cadmium  iodide  in  absolute  ethyl  alcohol.— For 
these  solutions,  the  specific  heats  lie  on  a  straight  line,  but  are,  in  all 
cases,  greater  than  the  calculated  values. 

(3)  Five  per  cent,  solutions  of  mercuric  chloride  in  aqueous 
alcoholic  mixtures,  varying  in  concentration  from  0  to  100%. — When 
the  solvent  contains  less  than  about  15%  of  alcohol,  the  curve 
connecting  specific  heats  of  the  solutions  with  the  percentages  of  salt 
present  approximates  to  the  typical  curve  for  aqueous  solutions, 
whilst  for  solvents  containing  more  than  15%  of  alcohol,  the  curve  is 
similar  to  those  for  alcoholic  solutions.  T.  H.  P. 

Forms  of  the  Partial  and  Total  Vapour  Pressure  Curves 
of  Binary  Mixtures.  Jan  van  Zawidzki  (Zeitsch.  2)hysikal.  Chem., 
1909,  69,  630 — 662). — A  theoretical  paper.  The  possible  forms  of 
the  partial  and  total  vapour  pressure  curves  of  binary  mixtures  are 
deduced  from  the  integrals  of  the  well-known  Duhem-Margules 
equation.  The  partial  pressures  are  expressed  as  fractions  of  the 
pressures  of  the  pure  components,  the  so-called  "  reduced "  partial 
pressures,  and  it  is  then  shown  that  the  reduced  partial  pressure 
curves  can  be  divided  into  symmetrical  and  unsymmetrical,  and  each 
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of  these  again  into  a  number  of  forms.     The  total  pressure  curves  are 
dealt  with  in  a  similar  way. 

These  conclusions  are  illustrated  by  choosing  different  relative 
values  of  the  factors  in  the  integrals,  and  determining  the  influence 
on  the  forms  of  the  curves  ;  the  results  are  also  illustrated  graphically. 
It  is  probable  that  alterations  of  temperature  have  only  a  slight 
influence  on  the  forms  of  the  reduced  partial  pressure  curves.     G.  S. 

Vacuum  Distillation  and  the  Bfltect  of  Gravity  on  the  Boil- 
ing Point.  Kkiedkk  11  Krafft(^.  pr.  Chem.,  1909,  [ii],  80,  242—261). 
— Polemical  ti^'ainst  von  llechenberg  (this  vol.,  ii,  544).  The  author 
points  out  that  von  Rechenberg  has  overlooked  much  of  his  work  on 
distillation  in  the  cathode  light  vacuum,  and  shows  that  the  criticisms 
of  the  latter  chemist  are  not  justified.  The  influence  of  the  weight  of 
the  column  of  vapour  on  the  boiling  point  in  a  vacuum  has  already 
been  discussed,  and  it  has  been  shown  that  in  these  circumstances 
the  boiling  point  is  a  function  of  the  molecular  weight  (Abstr.,  1908, 
i,  1).  ^' ^ 

Effect  of  Gravity  on  the  Boiling  Point.  Determination  of 
the  Boiling  Point  under  the  Ordinary  Pressure.  Fkiedricu 
KiiAFFT  (J.  pr.  Chern.,  1909,  [ii],  80,  469 — 472.  Compare  preceding 
abstract). — Gravity  is  shown  to  exert  a  measurable  influence  on  the 
boiling  point  of  a  liquid.  The  b.  p.  of  p-xylene  under  a  pressure  of 
757  mm.  is  found  to  be  about  0038°  higher  at  Gothenberg  (58°  y.  Lot.) 
and  about  0015°  higher  at  Bremen  (53°  iV.  Lot.)  than  at  Heidelberg 
(49*5°  iV^.  Lat.),  whilst  ethylene  bromide  under  constant  pressure  boils 
about  0016°  higher  at  Bremen  than  at  Heidelberg.  W.  H.  G. 

A  Source  of  Error  but  little  Considered  in  the  Determina- 
tion of  Boiling  Points  under  Diminished  Pressure.  Christian 
Johannes  Hansen  (J.  jrr.  Cfiem.,  1909,  [ii],  80,  449 — 455). — Polemical 
against  von  Kechenberg  (compare  this  vol.,  ii,  544).  W.  H.  G. 

Certain  Relations  between  Boiling  Points.  John  C.  Earl 
{Chem.  News,  19U9,  100,  245). — The  replacement  of  one  atom  of 
chlorine  by  one  atom  of  bromine  in  a  large  number  of  organic  sub- 
stances raises  the  boiling  point  by  about  23 — 24°.  Th#  difference  in 
boiling  point  between  XBrj  and  XClj  is  about  48°  (  =  2  x  24°),  and 
between  YBrg  and  YCI3  about  72°  ( =  3  x  24°).  Iodine  and  bromine 
show  similar  relations. 

The  difference  between  the  boiling  points  of  chlorine  and  bromine, 
92*4°  ( =  4  X  231°),  suggests  that  these  elements  at  their  boiling  points 
are  Cl<  and  Br^.  R.  J.  C. 

Efficiency  of  Fractional  Distillation  by  Heat  Generated 
Electrically.  Theodore  W.  Richards  and  J.  Howard  Mathews 
{J.  Amer.  C/iem.  Soc., 1909,  31,  1200 — 1202).— In  the  previous  paper 
(Abstr.,  1908,  ii,  828)  a  method  was  described  for  use  in  fractionating 
organic  liquids  depending  on  the  use  of  a  coil  of  platinum  wire  heated 
by  an  electric  current. 
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Further  experiments  have  now  been  carried  out,  and  have  shown 
that,  whilst  a  somewhat  better  separation  is  effected  by  the  electrical 
heating  than  by  the  ordinary  method,  and  much  less  superheating  is 
produced,  the  gain  in  the  efficiency  of  separation  is  not  in  all  cases  as 
great  as  was  at  first  supposed.  E.  G. 

Determination  of  Melting  Points.  Walter  P.  White  (Amer. 
J.  Sci.,  1909,  [iv],  28,  453 — 473). — The  author  discusses  the  principal 
causes  of  oblique  melting  curves,  giving  a  mathematical  treatment  of 
the  same.  Actual  melting  and  freezing-point  curves  are  nearly  always 
oblique.  The  prime  cause  of  obliquity  in  melting  curves  is  the 
obliquity  of  the  melting  itself,  due  to  impurity.  The  true  melting 
point  is  the  high  end  of  the  oblique  melting  interval.  The  melting 
hysteresis  of  some  very  viscous  substances  (mostly  compounds 
of  boron  and  silicon)  is  also  an  occasional  (and  then  serious)  cause  of 
obliquity. 

The  determination  of  a  melting  curve  necessarily  involves  two 
factors  :  temperature  rise  and  heat  supply.  The  latter  depends  on  the 
temperature  difference  between  the  furnace  and  the  charge  being 
melted  ;  if  this  varies,  the  curve  is  considerably  distorted,  but 
corrections  are  easily  applied.  The  most  common  example  is  where 
the  furnace  temperature  is  allowed  to  rise  or  fall  continuously,  whilst 
that  of  the  substance  remains  nearly  stationary  during  the  process  of 
melting  or  freezing. 

The  freezing  point  is  easier  to  observe  than  the  melting  point,  since 
it  occurs  at  the  beginning  of  the  interval  where  temperature  distribu- 
tion in  the  charge  is  relatively  uniform  ;  it  is,  however,  inadmissible 
in  substances  where  undercooling  is  marked.  The  melting  point, 
coming  at  the  end  (in  time)  of  the  interval,  is  liable,  where  stirring  is 
not  practiced,  to  obliquities  resulting  from  uneven  temperature  dis- 
tribution:  (1)  Due  to  the  inevitable  temperature  difference  between 
the  inside  and  outside  of  the  charge ;  this  is  troublesome  with 
large  charges,  but  negligible  with  small.  (2)  Due  to  various  irre- 
gularities in  heat  flow ;  these  are  least  with  narrow  charges  and  small 
thermo-elements.  (3)  Due  to  the  conduction  of  heat  down  the 
thermo-element ;  this  is  usually  negligible  for  narrow  charges  and 
small  thermo-elements,  but  it  may  amount  to  several  degrees  with 
enclosed  elem^ts. 

Electrical  conductivity  in  the  fusion  produces  an  error  in  the 
reading  of  bare  thermo-elements  ;  this  is  negligible  for  small  charges. 
Contaminated  elements,  besides  reading  false,  read  so  as  to  increase 
obliquity.  The  obliquity  is  also  increased  by  differentiation  and 
diathermancy  of  the  charge. 

Melting  points  have  been  determined  above  800°  agreeing  with 
each  other  to  0  05°.  In  most  cases  an  experimental  obliquity  remains 
of  0'5 — 1*5°  (at  high  temperatures),  the  cause  of  which  is  still  to  be 
definitely  determined. 

The  following  melting  points  are  given  :  sodium  chloride,  801°+  1°  ; 
sodium  sulphate,  885°  ±  1°.  T.  S.  P. 

Melting-Point  Methods  at  High  Temperatures.  Walter  P. 
White  {Amer.  J.  Sci.,  1909,  [iv],  28,  474—489). — The  author  discussea 
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the  apparatus  and  procedure  necessary  to  determine  melting  curvee, 
according  as  the  main  object  is  the  accurate  location  of  beat  absorptions, 
their  quantitative  measurement,  or  their  mere  detection  when  oljscure. 

Platinum-resibtancc  furnaces  of  simple  construction  provide  complete 
control  of  the  temperature  for  melting-point  work  up  to  1600°  Where 
uniformity  of  letnperattite  throughout  the  working-chamber  is  import- 
ant, special  moditicAtionR  are  necessary.  Small  charges  (2*5  grams) 
give  very  hharp  melting  {)oint8,  are  economical  of  material,  and  permit 
of  convenient  manipulation. 

A  number  of  advantages  result  from  the  use  of  a  second  thermo- 
element, which  records  the  furnace  temperature  about  the  charge.  The 
measurement  and  regulation  of  the  heat  supply  from  the  furnace  is  a 
factor  of  great  importance  in  accurate  melting-point  determinations. 

Methods  of  treating  and  insulating  thermo-elements  and  of  avoiding 
the  effects  of  contamination  are  described. 

The  melting  points  of  very  viscous  substances,  showing  hysteresis, 
can  be  determined  easily  and  effectively  by  very  slow  heating  and 
occasional  examination  outside  the  furnace. 

The  approximate  determination  of  latent  heats  of  fusion  directly 
from  melting  curves  is  possible  by  measurement  of  the  furnace  tem- 
perature, but  there  are  several  hitherto  undetermined  sources  of  error. 
The  attainment  of  an  accuracy  greater  than  10%  (about  10  calorics  in 
many  silicates)  accordingly  requires  special  apparatus  and  procedure. 
The  smaller  latent  heats  of  inversion  can  usually  be  determined  to  one 
or  two  calorie.s  with  no  other  apparatus  than  the  two  thermo  elements. 

For  determining  faint  or  8luggi<(h  thermal  effects,  rapid  rates  of 
heating  and  the  utmost  precision  in  furnace  regulation  and  temperature 
measurement  is  needed. 

The  accurate  location  of  eutectics  by  thermal  means  requires  the 
detection  of  small  residues  of  the  component  in  excess.  This  can  be 
accomplished  by  a  special  method  involving  the  use  of  a  neutral 
substance.  T.  S.  P. 

Retrogressive  Melting-point  Lines.  Andreas  Smits  (Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1909,  12,  227 — 230). — From  an  examina- 
tion of  van  der  Waals'  equation  for  melting-point  curves,  the  author 
draws  the  conclilsion  that  if  a  hydrate  loses  much  wat^r  at  its 
transition  point,  a  retrograde  solubility  curve  may  be*  expected,  for 
it  is  probable  that  the  change  in  the  heat  of  melting  is  less  than 
that  in  the  heat  of  mixing. 

To  explain  the  retrograde  solubility  curve  of  rhombic  sodium 
sulphate,  it  seems  necessary  to  assume  a  retrogression  of  the  hydr- 
ation in  solution  with  rising  temperature.  The  strongly  retrogressive 
character  of  the  solubilit}'  curve  of  monoclinic  sodium  sulphate 
as  compared  with  that  of  the  curve  for  the  rhombic  salt  indicates 
that  the  latent  heat  of  liquefaction  of  the  former  is  much  smaller 
than  that  of  the  latter.  H.   M.  D. 

Melting-point  Curves  of  Endothermic  Compounds. 
A.  H.  W.  Aten  {Zeitach.  phrjsikal.  Chem.,  1909,  68,  39— 42).— As 
bismuth  trichloride  and  pentachloride  unite  to  form  the  endothermic 
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compound  SbCI^,  it  seemed  possible  that  antimony  trichloride  and 
pentachloride  might  combine  to  form  the  compound  SbCl^.  The 
melting-point  curve  of  the  latter  system  shows  a  eutectic  point 
about  2  "5°  (m.  p.  of  antimony  pentachloride,  4°),  the  eutectic 
mixture  containing  about  3%  of  antimony  pentachloride,  and  from 
this  point  rises  fairly  steeply  to  the  melting  point  of  antimony 
trichloride,  although  between  30  and  80  mol.  %  of  the  trichloride 
the  curve  is  rather  less  steep.  This  form  of  curve  does  not  cor- 
respond definitely  with  any  of  the  three  possible  forms  of  curve 
for  a  binary  system  in  which  an  endothermic  compound  is  formed, 
and  therefore  the  melting-point  curve  affords  no  evidence  of  the 
existence  of  the  compound  SbCl^.  G.  S. 

cydoHeneme   as    a    Cryoscopic    Solvent :     Cryoscopic    and 

Ebullioscopic  Behaviour  of  Ketones  Dissolved  in  cycloHex&ne. 

LuiGi    Mascarelli    and    I.  Musatty  {Atti   E.  Accad.  Lincei,    1909, 

[v],  18,  ii,   195—202.     Compare   this    vol.,    ii,    790).— The    authors 

have  examined  the  cryoscopic  and  ebullioscopic  behaviour  of  solutions 

in  ct/clohexa.ne  of  a  number  of  ketonic  compounds  (compare  this  vol., 

ii,  19),  all  of  which  have  molecular  weights  higher  than  the  theoretical 

values  in  the  freezing  solvent.     Benzil  is  not  i?oluble  in  the  cold,  but 

^  in  boiling  c?/c/ohexane  it  has  the  normal    molecular 

yv  weight,  being    probably    transformed,  owing   to   the 

CPh^    j:CPh      proximity  of   the   two  ketonic  groups,  into  the  form 

\/  represented  by  the  annexed  formula  (loc.   cit.).     The 

^  results  indicate  that  where  a  ketone  is  able  to  form 

an  enolic  modification, the  latter  is  produced  and  undergoes  association 

in  cyc^ohexane  solutions.  T,  H.  P. 

cycfoHexane  as  a  Cryoscopic  Solvent.  Behaviour  of  cyclo- 
Hexanone  Dissolved  in  cyci^oHexane.  Luigi  Mascarelli  and  I. 
Musatty  (Atti  R.  Accad.  Lincei,  1909,  [v],  18,  ii,  253— 258).— Fresh 
results  have  been  obtained  which,  in  conjunction  with  those  already 
published  (preceding  abstract),  indicate  that  the  anomalous  cryoscopic 
behaviour  of  c^/c^ohexanone  in  f?/c/ohexane  is  due  to  three  causes  :  (I) 
association  occasioned  by  the  presence  of  the  carbonyl  group ;  (2) 
association  owing  to  the  formation  of  a  hydroxy-compound  by  tauto- 
meric change ;  (3^  formation  of  solid  solutions  between  solvent  and 
solute.  T.  H.  P. 

Cryoscopy  of  Neutralisation  of  Certain  Acids.  E.  Cornec 
{Compt.  rend.,  1909,  149,  676 — 678). — The  curves  representing  the 
variation  of  freezing-point  lowering  with  composition  in  mixtures 
in  all  proportions  of  equivalent  solutions  of  acids  and  bases  show  sharp 
minima  where  sharply  defined  salts  are  produced,  and  bends  where 
partly  stable  compounds  are  present. 

Thus,  on  successively  adding  quantities  of  0*5i/-sodium  hydroxide 
to  0-5i/-hydrogen  chloride,  the  freezing-point  lowering  falls  regularly 
from  1-885°  to  0*890°  when  equivalent  proportions  are  present,  and 
then  rises  regularly  to  1*705°,  the  value  given  by  the  pure  sodium 
hydroxide  solution.  The  graph  consists  of  two  practically  straight 
lines,  showing  that  only  one  compound,  sodium  chloride,  is  produced. 
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Sodium  Hulphate  gives  a  well-de6ned  minimum,  but  there  is  no 
evidence  of  the  existence  in  solution  of  NaHSO^,  which  appears  to  be 
resolved  into  a  mixlure  of  free  acid  and  normal  salt. 

Arsenic  acid  gives  a  minimum  for  NagAsO^,  and  two  folds  re- 
presenting the  partial  formation  of  NaH^AsO^  and  Na^HAsO^. 

Acetic  acid  behaves  like  hydrochloric  acid;  citric  and  phosphoric 
acids  resemble  arsenic  acid ;  also,  with  oxalic  acid  a  fold  represents 
the  acid  siilt,  wliereas  the  normal  salt  gives  a  sharp  minimum. 

Phosphorous  acid,  H,PO,,  behaves  like  the  dibasic  oxalic  acid, 
giving  a  minimum  at  Na^HPO^  There  is  no  indication  of  a  normal 
phosphite,  NtigPO,.  Hypophosphorous  acid,  HgPO,,  behaves  as  a 
monobiisic  acid.  These  facts  are  in  accordance  with  what  is  known 
of  the  solid  phosphites  and  hypophoephites. 

When  ammonia  is  used  instead  of  sodium  hydroxide,  the  results  ob- 
tained with  all  the  above-mentioned  acids  are  the  same,  except  that  the 
normal  phosphates  and  arsenates  of  ammonia  are  not  formed,  minima 
being  ob.sorvod  at  the  compositions  :  (N1J^)._,HP0^  and  (NH^),HAbO^ 
instead. 

Tlie  indications  of  the  electrical  conductivity  method  are  often  at 
variance  with  tho  author's  conclusions.  It  is  pointed  out  that  con- 
ductivity is  a  complicated  function  of  the  number  of  ions  and  their 
mobility,  whereas  the  freezing  point,  which  depends  only  on  the 
number  of  molecular  units,  is  preferable,  and  affords  evidence  in 
agreement  with  chemical  evidence.  K.  J.  0. 

Condition  of  Substances  in  Absolute  Sulphuric  Acid. 
AuTiiuR  Hantzsch  {Zeitadi.  phyaikal.  Cham.,  1909,68,  204—213).— 
A  reply  to  Oddo  and  Scandola  (this  vol.,  ii,  377),  in  which  the  author 
maintains  the  accuracy  of  his  freezing-point  measurements.  In 
support  of  this  it  is  shown  that  when  molecular  weight  values  are 
calculated  for  solutions  containing  the  hydrogen  sulphates  of 
potassium,  sodium,  ammonium,  pyridine,  quinoline,  and  acridiue  from 
the  successive  freezing-point  differences,  the  numbers  obtained  from 
the  author's  datii  are  much  more  nearly  constant  than  those  obtained 
from  the  data  of  Oddo  and  Scaudola.  On  account  of  the  discrepancies 
inherent  in  the  determinations  of  these  observers,  the  data  obtained  by 
them  cannot  be  used  as  an  argument  against  the  author's  hydronium 
theory.  H.  M.  D. 

New  Thermo-regulator  for  Use  with  Gas.  Paul  Poktschke 
{J.  Amer.  C/iem.  Soc,  1909,  31,  1218— 1219).— The  apparatus  consists 
of  a  large  cylindrical  bulb  filled  with  air,  which  is  placed  in  the  ' 
incubator  or  oven  required  to  be  kept  at  a  constant  temperature,  and 
is  connected  to  the  side-arm  of  a  U-tube  containing  nearly  suflScient 
mercury  to  reach  the  opening  of  the  tube  by  which  the  gas  is 
admitted  ;  the  latter  tube  is  provided  with  a  small  hole  in  the  side. 
The  regulator  operates  in  the  same  manner  as  the  usual  well-known 
forms.  It  has  the  advantage  of  great  sensitiveness,  and  is  easily 
manipulated  and  readily  cleaned.  It  can  be  used  in  air-baths  at 
temperatures  even  above  the  boiling  point  of  mercury,  but  its  sensi- 
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tiveness  to  changes  of  atmospheric  pressure  preclude  its  use  in  cases 
in  which  differences  of  a  few  hundredths  of  a  degree  are  of  importance. 

E.  G. 

Simple  Method  for  Determining  Vapour  Densities  and  for 
Analysing  Binary  Mixtures.  Philip  Blackman  (Chem.  News, 
1909,  100,  174 — 175). — A  summary  of  work  already  published  (this 
vol.,  ii,  21,  298,  643).  G.  S. 

Easy  Method  for  Determining  Vapour  Densities.  Philip 
Blackman  {J.  Physical  Chem.,  1909,  13,  606 — 608.  Compare  this 
vol.,  ii,  867). — An  improved  form  of  capillary  tube  and  a  filler  for  it 
are  described.  R.  J.  C. 

Critical  Volumes  and  Density  Curves  of  Solutions. 
Mieczyslaw  Oentnerszwer  (Zeitsch.  physikal.  Chem.,  1909,  69, 
81 — 89.  Compare  Abstr.,  1908,  ii,  13). — When  a  series  of  sealed 
tubes  containing  different  amounts  of  a  pure  liquid  in  contact  with  its 
vapour  are  heated,  it  is  observed  that  the  temperature  at  which  the 
boundary  between  the  two  phases  disappears  (the  "  limiting  tempera- 
ture ")  increases  at  first  as  the  fraction  of  the  tube  filled  with  liquid 
is  increased,  reaches  a  maximum,  and  with  further  increase  in 
the  proportion  of  liquid,  gradually  falls.  Thus,  if  the  average 
density  of  the  contents  of  the  tube  is  plotted  against  the  temperature 
at  which  the  meniscus  disappears,  a  parabolic  curve  is  obtained,  the 
maximum  point  of  which  corresponds  with  the  critical  temperature. 

Corresponding  observations  have  now  been  made  for  solutions  of 
phenanthrene  in  methyl  chloride,  naphthalene  in  ethyl  ether,  and  potass- 
ium iodide  in  methyl  alcohol.  For  the  first  system,  the  curves  obtained 
by  plotting  the  densities  as  abscissae  against  the  limiting  temperature 
as  ordinates  show  no  maxima  ;  the  maximum  for  the  pure  liquid  has 
become  a  point  of  inflexion  for  solutions.  It  may,  however,  be 
expected  that  a  maximum  will  be  obtained  for  solutions  when  the 
two  components  do  not  differ  greatly  in  volatility,  and  this  is  shown 
to  be  the  case  for  solutions  of  naphthalene  in  ether.  The  density 
curve  for  this  system  shows  a  critical  point  at  196°,  and  a  maximum 
at  a  rather  higher  temperature  (the  temperature  of  maximum 
condensation).  On  the  other  hand,  the  density-temperature  curve  for 
solutions  of  potassium  iodide  in  methyl  alcohol  is  extremely  steep  in 
the  neighbourhood  of  the  critical  point  for  the  pure  liquid,  correspond- 
ing with  the  great  difference  in  the  volatility  of  the  components. 

It  was  incidentally  observed  that  potassium  iodide  is  less  soluble  in 
methyl  alcohol  in  the  neighbourhood  of  the  critical  temperature  than 
at  ordinary  temperatures,  and  as  the  temperature-coeflicient  in  the 
neighbourhood  of  25°  is  positive,  there  must  be  a  maximum  on  the 
temperature-solubility  curve.  G.  S. 

Propagation  of  "  Shocks  "  in  Fluids.  Pierre  Duhem  {Zeitsch. 
physikal.  Chem.,  1909,  69,  169 — 186). — A  mathematical  paper.  The 
main  conclusions  are  as  follows.  When  a  "  shock  "  is  propagated  in  a 
perfect  gas,  the  speed  of  the  wave,  referred  to  the  fluid  behind,  always 
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exceeds  in  nbftolute  value  the  speed  of  Round  in  the  fluid  in  front ;  the 
speed  of  the  shock,  referred  to  the  fluid  in  front,  is  inferior  in  absolute 
value  to  the  Bpoed  of  sound  in  the  fluid  in  front  as  long  as  the  density 
of  tho  fluid  in  front  is  inferior  to  the  product  of  the  density  of 
tho  fluid  behind  by  2Ct/{Cp-Ct) ',  when  the  density  of  the  fluid 
in  front  surpasses  this  limit,  the  speed  of  the  shock  referred  to  the 
fluid  in  front  exceeds,  in  absolute  value,  the  speed  of  sound  in  the  fluid 
behind. 

As  the  ratio  of  Cp,  the  specific  heat  of  a  gas  at  constant  pressure,  to 
C,u  the  specific  heat  at  constant  volume,  is  about  1*4  for  a  perfect 
diatomic  gas,  the  ezpres^iion  2Cv/((7b-  C«)  above  referred  to  is  about  5. 

G.  8. 

Internal  Friction  in  the  Critical  Zone.  Demetrius  E 
T.SAKAL0T08  {ZexUch.phyiikol.  Chem.,  1909,68, 32— 38).— The  viscositieg 
of  certain  binary  systems  have  been  measured  at  temperatures  very 
no:\r  the  respective  critical  solution  temperatures,  but  such  that  the 
systems  wt>re  still  homogeneous.  With  the  system  Mobutyric  acid 
and  water  (completely  miscible  above  33*5°),  measurements  were  made  at 
26*^  and  for  certain  mixtures  at  22°.  At  both  temperatures  the 
viscosity  curve  shows  a  distinct  maximum  at  65%  of  the  acid,  and  the 
viscosities  are  greater  than  that  calculated  by  the  mixture  rule.  The 
viscosity  curve  of  mixtures  of  amylene  and  aniline  (compl^ly 
miscible  above  11*4'^)  was  determined  at  20° ;  it  is  hyperbolic, 
and  the  viscosities  are  less  than  those  calculated  by  the  mixture 
rule. 

The  viscosity  curve  of  the  system  triethylamine  and  water  (com- 
pletely miscible  below  18*7°),  measured  at  15°,  shows  a  distinct 
maximum,  corresponding  with  a  composition  of  about  48%  by  weight  of 
triethylamine.  The  corresponding  measurements  with  nicotine 
and  water  have  already  been  published  (compare  this  vol.,  i,  412). 

The  general  course  of  the  viscosity  curves  is  therefore  independent 
of  the  existence  of  the  critical  zone.  The  maxima  on  the  curves  appear 
to  indicate  combination  between  the  two  components  of  the  binary 
mixture.  G.  S. 

Viscosity  of  Binary  Mixtures  at  their  Boiling  Points. 
Alkxander  Findlay  {Zeitsch.  jyhysikal.  Cfieni.,  1909,  69,  202 — 217). — 
The  viscosities  of  the  following  six  binary  mixtures,  benzene  and 
carbon  tetrachloride,  benzene  and  ethyl  alcohol,  acetone  and  chloroform, 
benzene  and  methyl  alcohol,  chloroform  and  ethyl  alcohol,  and  carbon 
tetrachloride  and  ethyl  alcohol,  containing  the  components  in  varying 
proportions  have  been  determined  at  temperatures  just  below  those  of 
the  boiling  points  of  the  respective  mixtures  instead  of  at  a  single 
temperature,  as  has  hitherto  been  usual.  A  slightly  modified  form  of 
the  Ostwald  viscosimeter  was  used  ;  it  was  adjusted  to  a  temperature 
exactly  1°  below  the  boiling  point  of  the  particular  mixture  under 
investigation,  these  boiling  points  being  known  from  the  work  of 
previous  observers.  The  densities  of  the  mixtures  were  also  determined 
at  the  temperatures  in  question. 

The   observed    values  of    the    viscosity   are   compared    with    those 
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calculated  according  to  the  mixture  law  by  means  of  the  formula 
^/v  —  '^-i/Vi'^''^2/Vv  wliei"6  r)^  and  rj^  refer  to  the  viscosities  of  the 
components  at  the  temperature  of  the  experiment,  and  v-^  and  ■Wg  are 
calculated  from  the  density  determinations.  The  results  are  given  in 
tabular  form,  and  the  observed  viscosity  curves  and  those  calculated 
according  to  the  mixture  law  are  represented  graphically  in  order  to 
show  the  deviations.  Except  in  the  cases  of  benzene  and  carbon 
tetrachloride  and  of  chloroform  and  acetone,  the  observed  values  of  the 
viscosity  are  lower  than  the  calculated.  The  nature  and  even  the 
extent  of  the  deviations  from  the  mixture  law  are  approximately  the 
same  as  when  the  viscosities  are  determined  at  a  single  temperature 
in  those  cases  where  comparison  is  possible.  The  author  regards  the 
position  of  maximum  deviation  between  observed  and  calculated  values 
of  the  viscosity  as  of  more  importance  than  the  position  of  the  points 
of  maximum  or  minimum  viscosity  which  are  sometimes  met  with  in 
viscosity  curves  of  binary  systems.  G.  S. 

Surface  Tension  and  Adsorption.  Edgard  Zunz  (Bull.  Soc. 
chim.  Belg.,  1909,  23,  374 — 378). — Solutes  which  lower  the  surface 
tension  of  their  solvent  tend  to  accumulate  at  the  surface,  and  the 
greater  this  surface  tension  effect  the  more  easily  the  solute  is 
adsorbed  by  an  adjacent  solid  or  liquid  surface.  When  adsorption 
occurs,  the  increase  of  the  surface  tension  is  often  a  rough  index  of 
the  amount  of  solute  transferred  from  the  solution,  and  the  absence 
of  adsorption  is  in  many  cases  indicated  when  the  surface  terision 
remains  unchanged. 

The  author  has  investigated  the  adsorption  of  diphtheric  toxin  and 
antitoxin,  cobra  venom,  pepsin,  enterokinase,  and  active  and  inactive 
pancreatic  fluid  by  animal  charcoal,  kaolin,  clay,  talc,  barium  sulphate, 
and  kieselguhr.  There  appears  to  be  no  relation  between  the  adsorp- 
tion of  these  substances  and  the  comparatively  insignificant  changes 
in  density,  freezing  point,  and  refractive  index.  The  surface-tension 
phenomena  are  quite  clear,  although  surface  tension  is  apparently  not 
the  only  factor  in  adsorption. 

Animal  charcoal  adsorbs  diphtheric  toxin  and  antitoxin,  but  not  the 
combination,  toxin-antitoxin.  Barium  sulphate,  talc,  clay,  kaolin,  and 
wood-charcoal  adsorb  neither  toxin,  antitoxin,  nor  their  combination. 

Animal-charcoal,  clay,  kaolin,  barium  sulphate,  and,  to  a  slight 
extent,  talc  and  wood-charcoal  absorb  the  tetanic  lysin  and  cobra 
venom,  whereas  kieselguhr  is  without  effect.  Antilysin  and  the 
combination,  lysin-antilysin,  are  not  adsorbed  by  any  of  the  above 
substances. 

The  adsorptive  power  of  a  substance  does  not  only  depend  on  the 
area  of  surface  it  exposes,  as  Freundlich  supposed,  but  also  on  its 
specific  relation  to  the  substance  adsorbed.  Of  the  two  kinds  of 
adsorption  distinguished  by  Michaelis  and  Rona,  namely,  mechanical 
and  electrochemical,  the  cases  studied  by  the  author  are  probably 
electrochemical. 

It  is  suggested  that  when  a  toxin  or  a  lysin  is  neutralised  by  its 
anti-substance,  the  latter  is  adsorbed  by  the  serum  proteins,  and  the 
toxin  or  lysin  is  subsequently  adsorbed.     When  brought  together  in 
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the  same  protein  molecule,  the  toxin  and  antitoxin  slowly  combine 
-••ther  and  forsake  the  protein  molecule,  the  neutralisation  becomin^^ 
tn  II  an  irreversible  one.  R.  J.  C. 

Adsorption  of  Certain  Bases  by  Soluble  Starch.  Albbbt 
i:!v<iiLEtt  {Hull.  6'oc.  chim.  lidg.,  1909,  23,  378—383.  Compare 
I  i.ird,  this  vol.,  i,  699). — The  experiments  of  Fouard  on  the  precipi- 
tation of  alkalis  along  with  soluble  starch  by  means  of  alcohol  led  bun 
to  the  conclusion  that  no  chemical  combination  of  the  alkali  had 
occurred.  The  author  shows,  however,  that  Fouard's  values  are  beet 
explained  on  the  hypothesis  that  compounds  of  alkali  and  starch  are 
formed  which  are  ea.sily  dissociated  by  water  in  accordance  with  the 
mas.s  action  law.  It  must  be  assumed  that  each  equivalent  of 
C^IIjo^^a  ^"  ^^^  starch  molecule  exercises  an  equal  attraction  for  the 
molecules  of  alkali:  CaH3O^{0H)  +  KOH  —  H,0  +  C,HjO^(OK). 
Hence,  if  a,  x,  and  3184  are  the  concentrations  of  total  alkali,  combined 
alkali,  and  C^HjqO^  expressed  in  milligram-moleoules  per  litre,  the 
coucentraitiou  of  the  water  being  practically  constant, 

x/(a-a;)(3-184-x) 
should  be  a  constant. 

A  fair  constant  is  actually  obtained  when  a  few  of  the  experimental 
results,  which  do  not  fall  on  the  experimental  curves,  are  omitted. 
The  mean  constants  are  KOH  0*29,  NH^OH  O'OH,  and  piperidine 
0-0034. 

Imperfectly  solubilised  starch  has  less  affinity  for  alkalis,  but  obeys 
the  same  law,  giving  a  constant  016  for  KOH. 

The  chemical  actions  iu  question  are  not  necessarily  of  the  above 
type,  but  may  be  of  the  types  R  =  0  +  KOH  Z^  R(OK)(OH)  or 
R-O  +  NHji:;::!:  HjO  +  RNH,  the  laat  recalling  the  formation  of 
osamines  from  dextrose,  maltose,  etc.  (Lobry  de  Bruyn,  Abstr.,  1895, 
i,  640).  R.  J.  0. 

Dissociation  of  Hydrogen  Sulphide.     Gerhard  Prkunch  and 

\V.  ScHUPP  {Zeitsch.  physikal.  C/tem.,  1909,68,  157—168.  Compare 
Abstr.,  1907,  ii,  861)) — In  the  previous  investigation  of  the  dissocia- 
tion of  hydrogen  sulphide,  the  results  obtained  were  only  in  moderate 
agreement  with  the  requirements  of  Nernst's  equation  connecting 
equilibrium  constants  and  temperature.  On  this  account  new  measure- 
ments have  been  made,  partly  by  Loewenstein's  method  (Abstr.,  1906, 
ii,  272),  and  partly  by  the  use  of  a  quartz  spiral  manometer  of  the  type 
described  by  Abegg  and  Johnson  (Abstr.,  1908,  ii,  157).  The  time 
required  for  the  measurements  according  to  the  former  method  was 
greatly  reduced  by  the  use  of  a  null  manometer.  By  this  means  the 
equilibrium  pressure  could  be  obtained  by  observations  on  the  rate  of 
change  of  the  pressure  resulting  from  the  diffusion  of  the  hydrogen 
through  the  platinum  diaphragm. 

The  results  obtained  by  the  two  methods  of  investigation  are  in 
satisfactory  agreement.  The  values  of  the  dissociation  constant 
k  =  2p^/760('2A  -  3/>)-,  where  A  is  the  total  gas  pressure,  and  p  the 
partial  pressure  of  the  dissociated  hydrogen,  are  as  follows  : 

750"  SSO"  945°  1065  1132" 

0  81)  3-8  24-5  lis  260x10-'* 
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The  mean  value  obtained  for  the  heat  of  formation  of  hydrogen 
sulphide  from  the  variation  of  the  equilibrium  constant  with  the 
temperature  is  40,000  cal.  (instead  of  39,400  cal.) ;  this,  of  course, 
refers  to  the  formation  from  sulphur  vapour.  The  new  values  of  the 
dissociation  constants  agree  fairly  well  with  Nernst's  equation. 

H.  M.  D. 

Hydrolysis  of  Sodium  Borates.  John  Lundberg  {Zeitsch. 
physikal.  Chem.,  1909,  69,  442 — 448). — The  OH'-ion  concentration  in 
solutions  of  borax  and  in  other  solutions  prepared  by  adding  to  borax 
varying  proportions  of  sodium  hydroxide  has  been  measured  at  25° 
by  observations  of  the  rate  at  which  ethyl  acetate  is  hydrolysed  in  the 
solutions.  A.11  the  solutions  behave  as  if  they  represented  mixtures  of 
NaBOg  and  HBOj  in  varying  proportions.  The  former  is  partly 
hydrolysed  according  to  the  equation  NaBOg  +  HOH  Z^  NaOH  +  HBOg, 
and  in  iV/10  solution  at  25°  the  salt  is  hydroly.sed  to  the  extent 
of  1-38%.  The  equilibrium  constant  A;  =  [OH'][HB02]/[B02']  = 
1"90  X  10"^,  and  it  can  easily  be  shown  that  the  OH'-ion  in  a  solution 
of  borax  is  independent  of  the  borax  concentration.  In  a  Njl  0- 
solution  of  borax,  0*01 9S^  of  the  salt  is  hydrolysed.  From  the  above 
value  of  k,  it  is  calculated  that  the  dissociation  constant  of  boric  acid  at 
25°  is  6  "4  X  10"^*^,  which  is  only  in  moderate  agreement  with  the  value 
obtained  directly  by  Walker,  h^  =  \l  x  lO-io  at  18°.  G.  S. 

Diflfusion  of  Electrolytes  in  Aqueous  Solutions.  B.  Lino 
Yanzetti  {Atti  R.  Accad.  Lincei,  1909,  [v],  18,  ii,  229— 234).— The 
author  has  made  experiments,  according  to  the  method  previously 
described  (compare  Abstr.,  1908,  ii,  20,  88),  with  the  object  of  testing 
Nernst's  theoretical  formula  for  the  coeificient  of  diffusibility  of 
an  electrolyte  as  a  fucction  of  the  osmotic  pressure  and  of  the 
velocities  of  migration  of  the  single  ions,  D  =  2UV.RTI{V  +  V),  6^and  V 
being  proportional  to  the  electrolytic  mobilities  of  the  component 
ions.  Solutions  of  various  concentrations  of  the  chlorides,  bromides, 
and  iodides  of  hydrogen,  sodium,  potassium,  rubidium,  caesium,  and 
lithium  were  made  to  diffuse  along  the  capillary  tube  of  the  apparatus 
towards  solutions  of  silver  nitrate  of  corresponding  densities,  the 
distances  traversed  by  the  alkali  salts  before  precipitates  were 
deposited  in  the  tube  being  expressed  as  percentages  of  the  total 
length  of  the  tube. 

The  results  obtained  show  that  with  increase  of  dilution  of  the 
solutions,  the  velocities  of  diffusion  of  the  halogen  salts  and  acids 
increase  in  comparison  with  that  of  the  silver  salt ;  this  increase 
causes  the  values  for  the  halogen  hydracids  to  approach,  and  those  for 
the  salts  to  recede  from,  the  values  calculated  by  means  of  Nernst's 
formula.  More  especially  with  hydrogen  chloride,  the  value  for  which 
surpasses  the  theoretical  number,  and  with  the  chlorides,  this 
behaviour  is  partly  attributable  to  supersaturation  phenomena  ;  but 
the  latter  do  not  explain  those  cases  in  which,  for  the  higher  con- 
centrations, the  precipitate  is  formed  nearer  to  the  alkali  salt 
solution  than  to  the  silver  nitrate  solution.  It  is  hence  necessary  to 
suppose  that  some  influence  is  exerted  by  the  concentration,  and  the 
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author  guggeKin  that  the  Kalt8  undergo  hydrolysis,  yielding  small 
<](iantitieH  of  the  correKponding  acids,  which  outstrip  the  salts,  the 
{lo.sitions  of  the  precipitates  being  those  coriesponding  with  the  acidA  ; 
this  phenomena  would  become  appreciable  only  at  excessive  dilutions. 
This  hydrulytic  dissociation,  which  probably  takes  place  before 
the  eloeirulytic  diHRociation  is  completed,  is  regarded  as  expressed,  at 
the  ordinary  tempurature,  by  the  reversible  equation  : 

HX  +  MOH  Z=  MX  -I-  HjO.  T.  H.  P. 

Size  of  the  Pores  Id  Porcelain  and  Osmotic  Effects. 
8.  Lawrence  Hioelow  and  F.  E.  Bartell  {J.  Am&r,  Chtm.  Soc.,  1909, 
31,  1194— 119U).— Bigelow  (Abstr.,  1908.  ii,  88)  has  shown  that  the 
passage  of  water  through  collodion,  gold-beaters'  skin,  parchment 
paper,  and  unglazed  porcelain  conforms  to  the  laws  regulating  the 
paspage  of  lit|uidH  through  capillary  tubes,  and  it  has  therefore  been 
considered  probable  that  the.»e  membranes  consist  of  networks  of 
capillaries.  I 

In  order  to  determine  the  diameter  of  such  capillary  tubes,  measure- 
ments have  been  made  of  the  pressure  required  to  force  the  water  out 
of  a  porcehiin  membrane  previously  saturated  with  it,  and  from  the 
data  so  obtained,  the  diameter  of  the  pores  has  been  calculated  by  the 
application  of  Jiirin's  law.  Experiments  have  also  been  made  to 
aKcertain  the  conditions  under  which  such  membranes  show  osmotic 
effects.  The  method  and  apparatus  employed  are  described  with  the 
aid  of  diagrams. 

The  results  indicate  that  the  maximum  pore  diameter  for  a  distinct 
osmotic  effect  with  porcelain  is  0*37  micron,  with  porcelain  clogged 
with  barium  sulphate,  0*59  micron,  and  with  porcelain  clogged  with 
sulphur,  0-49  micron.  These  figures  must  only  be  regarded  as 
approximations,  and,  from  the  fact  that  they  are  so  nearly  the  same, 
it  seems  probable  that  the  diameter  of  the  capillary  is  the  chief  factor 
in  determining  the  appearance  of  osmotic  phenomena.  E.  G. 

Capillary  Ascension  of  Colouring  Matters.  Locis  Pelet- 
JoLivET  {Arch.  Sci.  phys.  Nat.,  1909,  [iv],  28,  333—347;  Zeitach. 
Chevi.  Ind.  Kolloide,  1909,  5,  238 — 243). — The  capillary  ascension  of 
a  dye  in  a  strip  of  a  textile  fabric  suspended  in  contact  with  the  dye 
solution  varies  strictly  inversely  as  the  adsorption  of  the  colour  by  the 
fabric.  Positive  and  negative  ions  influence  the  amount  of  capillary 
ascension  differently  with  different  dyes.  In  general,  any  electrolyte 
which  tends  to  diminish  the  electric  charge  on  the  colloidal  particles 
of  the  dye  coagulates  the  colour,  increasing  the  adsorption  and 
decreasing  the  ascension.  R.  J.  C. 

The  Influence  of  Electrolytes  in  Different  Concentrations 
on  the  Dyeing  Process,  Louis  Pelet-Jolivet  and  Hans  Siegkist 
{Zeilsch.  Chem.  Itid.  Kolloide,  1909,  6,  235 — 237). — Continuation  of 
earlier  work  with  the  view  of  examining  Justin-Mueller's  hypothesi.«, 
that  the  influence  of  electrolytes  in  the  dyeing  process  is  a  function  of 
their  effect  in  diminishing  the  solubility  of  the  dye. 
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The  dyeing  process  in  the  presence  of  electrolytes  is  related  to  the 
contact  electrification  produced.  G.  S.  W. 

Solubility  Influences.  III.  Victor  Rothmund  (Zeitsck.  physikal. 
Chem.,  1909,  69,  523—546.  Compare  Abstr.,  1900,  ii,  467;  1902, 
ii,  447). — In  the  first  part  of  the  paper,  a  rather  complicated  general 
equation  representing  the  mutual  influence  of  substances  on  their 
respective  solubilities  is  deduced.  From  this  equation,  by  means  of 
certain  simplifying  assumptions,  the  equation  l/Cloge{r]Jr)\)  =  a/RT=  jB 
(1),  representing  the  influence  of  a  non-electrolyte  on  the  solubility  of 
an  electrolyte,  is  deduced  ;  in  this  equation,  c  represents  the  concentra- 
tion of  the  non-electrolyte,  -q^l-q'-^  the  ratio  of  the  amounts  of  dissolved 
electrolyte  before  and  after  the  addition  of  the  non-electrolyte,  and  /3 
is  a  constant.  A  corresponding  equation  for  the  influence  of  a  salt  on 
the  solubility  of  a  non-electrolyte  is  also  deduced. 

The  influence  of  twenty-three  non-electrolytes  (organic  compounds)  on 
the  solubility  in  water  of  lithium  carbonate,  silver  sulphate,  potassium 
bromate,  potassium  perchlorate,  and  strontium  hydroxide  (all  slightly 
soluble  salts)  has  been  determined  at  25°.  For  lithium  carbonate,  the 
non-electrolytes  were  employed  in  iVyS,  NJA:,  Nj^,  and  N  solution ;  for 
the  other  salts,  only  ^/2-solutions  were  used.  The  solubilities  are 
throughout  referred  to  equal  volumes  of  solution,  and  not  to  equal 
amounts  of  water. 

The  solubility  of  lithium  carbonate  in  water  at  25°  amounts  to 
0"1687  mol.  per  litre  ;  it  is  increased  by  mannitol,  dextrose,  sucrose, 
and  mercuric  cyanide,  and  is  diminished  by  the  other  electrolytes  ;  the 
effect  of  the  three  sugars  is  ascribed  to  salt  formation.  From  the 
observations  of  different  concentrations  of  non-electrolytes  on  the 
solubility  of  this  salt,  it  is  shown  that  equation  (1)  represents 
the  results  satisfactorily,  and  the  results  of  all  the  experiments  are 
therefore  calculated  according  to  this  equation  and  given  in  terms  of 
100  p.  The  solubilities  of  the  other  salts  in  water  in  mols.  per  litre 
are  as  follows  ;  silver  sulphate,  0*0267  ;  potassium  bromate,  0"478  ; 
potassium  perchlorate  0-1475,  and  strontium  hydroxide,  00835.  The 
solubility  of  silver  sulphate  is  increased  by  the  addition  of  acetonitrile, 
carbamide,  mannitol,  phenol,  and  other  subtances  ;  that  of  potassium 
bromate  by  glycine  only,  and  that  of  potassium  perchlorate  by  form- 
amide  and  carbamide.  The  solubility  of  strontium  hydroxide  is 
increased  by  glycerol,  ethylene  glycol,  and  mannitol.  In  all  other 
cases  non-electrolytes  diminish  the  solubility. 

The  validity  of  a  deduction  previously  made  by  the  author  {loc.  cit.), 
that  the  diminution  of  solubility  of  a  salt  caused  by  a  non-electrolyte  is 
so  much  the  greater  the  more  effective  the  salt  itself  is  in  diminishing 
the  solubility  of  non-eloctrolytes,  appears  to  be  confirmed  by  the  results. 

The  observations  are  also  discussed  from  the  point  of  view  of 
hydration  in  solution.  Philip's  method  of  calculating  the  hydration 
of  salts  from  their  effect  in  diminishing  the  solubility  of  non- 
electrolytes  (Trans.,  1907,  91,  711)  is  regarded  as  untenable,  and  the 
views  of  Abegg  {Zeitsch.  Elektrochem.,  1901,  7,  677)  and  of  Hudson 
(this  vol.,  ii,  131)  on  hydration  in  solution  are  also  adversely 
criticised.  G.  S. 
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Piezochemical  Studies.  IV.  Electrical  Determination  of  the 
Influence  of  Pressure  on  the  Solubility.  Krnst  Cuukn  and  L. 
R.  HisswE  (/!<nt»c/t.  phytikal.  Ch»m.,  lUOy,  69,  102—109.  Compare 
this  vol.,  ii,  291,  641,  796,  857). — The  solubility  of  cadmium  Kulphate 
and  of  zinc  Hulplntte,  under  different  preAxares  has  been  determined  by 
an  indirect  method  depending  on  measurements  of  B.ii.F.  Different 
eelln  of  the  Weston  type  containing  (1)  a  saturated  solution  of  the 
salt  in  question,  in  contnct  with  the  nolid  ;  (2)  a  saturated  solution, 
not  in  contact  with  solid  ;  (3)  an  unsaturated  solution  of  the  salt  of 
known  cont-entration,  were  used,  and  the  measurementa  were  made  at 
25'^  in  the  compreMsion  apparatus  already  described.  The  solubility  of 
CdS04,8/3U20,  at  25°,  expressed  in  (trams  of  the  anhydrous  salt  to 
100  gramtt  of  water,  is  as  follows:  76  80  at  1  atmos.,  77*53  at  350 
atmos.,  78-02  at  500  atmos.,  78*60  at  750  atmos..  and  7896  at  1000 
attuos.  For  ZtuS0^,7H.;,0,  at  25°,  57*95  grama  anhydrous  salt  at  1 
atmox.,  57  81  gr.iuiH  at  250  atino!*.,  57*84  grams  at  500  atuioe^  57*67 
at  750  atmoH.,  and  57*74  at  1000  atmos.  The  results  are  in  all  cases 
in  ex<'ellent  agi*eem«'nt  with  those  obtained  by  the  direct  method. 

The  elecirouiotivo  method  cannot  be  employed  when  the  solubility 
diminisheH  with  incroiwe  of  pressure  unless  supersaturation  occurs,  as 
in  the  cane  of  zinc  sulphate.  G.  8. 

Influence  of  Pressure  on  the  Mlscibility  of  Two  Liquids. 
J.  TiMMERMANs  and  PiiiLiPP  KonssTAMM  {Proo.  K.  Aoad.  WUentok, 
AnuUrdam,  190'J,  12,  234 — 244). — .Measurements  have  been  made  of 
the  influence  of  pressure  on  the  critical  solution  temperature  of  a  large 
number  of  pairs  of  substances.  The  results  are  discussed  in  reference 
to  the  general  theory  of  plait-point  curves,  and  the  various  systems 
are  classified  according  to  the  nature  of  the  observed  pressure  influence. 

H.  M.  D. 

Theory  of  Concentrated  Solutions.  Hans  G.  MOllkr  {Z«iiseh. 
jthi/sikal.  Chem.,  1909,  69,  449 — 459). — Dolezalek  (compare  this  vol., 
ii,  22)  has  proposed  a  theory  of  concentrated  solutions,  based  on  the 
assumption  that  the  partial  pressure  of  each  form  of  substance  is 
proportional  to  the  molar  proportion  of  it  present  in  the  mixture,  and 
has  tested  it  by  application  to  the  experimental  data  for  the  vapour 
pressures  of  binary  mixtures  due  to  Zawidzki  (Abstr.,  1901,  ii,  6). 
The  author  points  out  that  a  crucial  proof  of  the  value  of  the  theory 
can  be  obtained  by  calculating  the  partial  pressures  of  the  components 
of  a  binary  mixture  AB  from  the  experimental  data  for  the  systems 
AC  and  BD,  and  comparing  them  with  the  observed  values. 

The  two  systems  chosen  are  carbon  tetrachloride-benzene  and  ethyl 
acetate-ethyl  iodide,  and  from  the  results  the  partial  pressures  of  the 
components  in  the  system  carbon  tetrachloride-ethyl  acetate  have  been 
calculated  ;  the  agreement  between  observed  and  calculated  values  is 
excellent.  In  the  course  of  the  investigation,  it  is  shown  thit  ethyl 
iodide  contains  single  and  triple  molecules,  about  t\yo-thirds  of  it  being 
present  in  the  latter  form  under  the  experimental  conditions,  and 
ethyl  acetate  contains  about  28%  of  double  molecules.  G.  S. 

VOL.  xcvi.  ii.  66 
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Solid  Solutions  of  the  Elements.  W.  Guertler  {Zeitsch. 
physikal.  Chem.,  1909,  68,  177 — 203). — From  a  critical  consideration 
of  observations  relating  to  the  formation  of  mixed  crystals  by  elemen- 
tary substances,  the  author  arrives  at  the  conclusion  that  the  factors 
which  determine  the  formation  of  these  solid  solutions  are  similar  to 
those  which  are  operative  in  the  case  of  liquid  solutions,  and  that  the 
part  played  by  isomorphism  is  not  of  essential  importance.  In  sup- 
port of  the  analogy  between  liquid  and  solid  solutions,  attention  is 
drawn  to  the  occurrence  of  diffusion  in  mixed  crystals,  to  the  fact  that 
thermal  changes  accompany  their  formation,  and  further,  to  the 
influence  of  temperature  on  the  formation  of  mixed  crystals.  It 
seems  probable  that  all  pairs  of  elements  are  capable  of  forming 
mixed  crystals,  if  only  to  a  very  limited  extent,  and  this  is  again 
analogous  to  the  universal  miscibility  of  pairs  of  liquids.  On  the 
other  hand,  the  influence  of  the  crystalline  form  of  the  component 
elements  on  the  ability  to  yield  mixed  crystals  appears  to  be  very 
limited.  Many  pairs  of  elements  which  crystallise  in  the  same  form 
only  yield  mixed  crystals  to  a  very  slight  extent,  although  both  com- 
ponents form  a  complete  series  of  mixed  crystals  with  a  third 
isomorphous  element.  Similarly,  it  is  found  that  many  elements  give 
rise  to  extensive  series  of  mixed  crystals,  although  the  elements 
crystallise  in  forms  belonging  to  different  systems. 

The  frequent  occurrence  of  mixed  crystal  aggregates  containing 
compounds  of  two  elements  and  one  or  other  of  the  components  is 
also  discussed.  H.  M.  D. 

Solubility  in  the  Solid  State  between  Aromatic  Compounds 
and  the  Corresponding  Hexahydrogenated  [Completely 
Hydrogenated]  Compounds.  Luigi  Mascarelli  and  V.  Babini 
{Atti  R.  Accad.  Lincei,  1909,  [v],  18,  ii,  222— 228).— The  authors 
have  studied  cryoscopically  the  mutual  solubility  of  various  aromatic 
compounds  and  the  corresponding  completely  hydrogenated  compounds 
(compare  Mascarelli  and  Pestalozza,  Abstr.,  1908,  i,  527).  The  fol- 
lowing are  the  mean  molecular  depressions  of  freezing  point  for  certain 
of  these  compounds,  which  have  not  been  previously  used  as  cryoscopic 
solvents  :  benzanilide,  96*5  ;  benzoylcyc/ohexylamine,  C^-Hj^'NIIBz, 
142;  hexachloroc^/c^ohexane,  165;  hexachlorobenzene,  207*5,  a  value 
higher  than  that  for  any  other  cryoscopic  solvent. 

Dic^/c^ohexyl  has  the  normal  molecular  weight  in  diphenyl.  With 
dicyc/ohexylethane,  OgHjj'CHg'CHg'CgHjj,  dissolved  in  dibenzil, 
somewhat  discordant  cryoscopic  results  are  obtained,  but  these  are 
not  such  as  to  indicate  abnormal  behaviour.  Decahydronaphthalene 
dissolved  in  naphthalene  behaves  normally.  With  decahydro-/?- 
naphthol  in  y8-naphthol  solution,  the  molecular  weights  obtained  are 
in  all  cases  lower  than  the  calculated  value,  and  vary  from  124  to  152, 
owing  to  the  fact  that  the  solvent  does  not  readily  exhibit  its  true 
freezing  point ;  the  results  show,  however,  that  these  two  compounds 
do  not  form  solid  solutions.  Beuzoylcydohexylamine  has  the  normal 
molecular  weight  in  freezing  benzanilide,  but  the  latter  gives  mole- 
cular weights  varying  from  300  to  306,  instead  of  197,  in  benzoyl- 
cyc^ohexylamine  solutions.     Similarly,  hexachlorocyc^ohexane  exhibits 
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normal  cryoscopic  behaviour  in  hex&chlorobenzene,  whilst  the  latter 
gives  molecular  weights  varying  from  310  to  337,  instead  of  285,  in 
freezing  hexachlorocyc/ohexane  (compare  Mascarelli  and  Pestalozza, 
Abstr.,  1907,  ii,  936).  T.  H.  P. 

Ultramicroscopical  Investigations.  J.  Ama.vn  {C/tem.  Zentr., 
1909,  ii,  1031  ;  from  Schweiz.  Woch.  Cfiem.  Pharm.,  1909,  47, 
439  —  443). — (1)  Ultramicroscopea.  —  One  of  the  most  practical 
systems  is  Wenham's  paraboloid.  (2)  Many  pharmaceutical  pre- 
parations have  been  found  to  be  pseudo-solutions,  and  it  was 
found  that  the  therapeutic  activity  of  these  drugs  depends  on  the 
condition  of  the  pseudo-solution.  (3)  Some  substances  insoluble  in 
water  are  rendered  soluble  by  colloids.  The  colloidal  solution  of  egg- 
albumin  in  the  course  of  a  few  days  dissolves  trioxymethylene,  and  the 
pseudo-solution  keeps  for  an  unlimited  time  without  chinge,  but 
mineral  acids  give  a  precipitate.  (4)  A  freshly  prepared  ammoniacal 
copper  sulphate  solution  gives  under  the  ultramicroscope  the  im- 
pression of  a  pseudo-solution  of  copper  hydroxide  in  a  true  solution. 
On  adding  alcohol,  and  observing  certain  conditions,  a  colourless 
filtrate  is  obtained  which  proves  to  be  a  pseudo-solution.      L.  db  K. 

Crystallisation  from  Aqueous  Solutions.  III.  Robert  Marc 
and  Walthkr  Wenk  {Zeitach.  physikal.  Chem.,  1909,  68,  104—114. 
Compare  Abstr.,  1908,  ii,  IGO;  this  vol.,  ii,  798). — The  velocity  of 
crystallisation  of  potassium  sulphate  is  considerably  accelerated  by 
certain  inorganic  salts  which  are  not  markedly  absorbed  by  the 
fK)tassium  sulphate  cry.stals  formed.  The  influence  of  colouring 
matters  on  the  velocity  of  crystallisation  of  potassium  sulphate  has 
also  been  investigated ;  those  which  do  not  colour  the  salt  have 
practically  no  influence  (for  example,  methylene-blue),  those  which  colour 
the  salt  slightly  exert  a  retarding  effect  (for  example,  patent-blue),  and 
those  which  colour  the  salt  stronglyalmost  completely  inhibit  the  crystall- 
isation of  supersaturated  solutions  of  pota.ssium  sulphate  (for  example, 
Bismarck-brown).  That  the  latter  phenomenon  is  not  due  to  the 
coating  of  the  crystals  or  nuclei  with  the  colouring  matter  is  shown  by 
the  fact  that  the  colouring  matters  do  not  retard  the  dissolution  of 
potassium  sulphate  by  water.  These  results  support  the  view 
already  advanced  {loc.  cit.),  that  crystallisation  is  preceded  by 
adsorption.  G.  S. 

Crystals  which  are  Absolutely  Stable  only  at  High 
Pressures.  Gustav  Tammaxn  (Zeitsch.  physikal.  C/iem.,  1909,  69, 
569 — 584). — Crystalline  substances  which  are  unstable  (pseudo-stable) 
at  atmospheric  pressure  may  have  a  field  of  absolute  stability  at  higher 
pressures,  provided  that  the  modification  unstable  at  lower  pressures 
has  a  gre;iter  density  than  the  stable  modification.  This  possibility  is 
in  accordance  with  van't  Hoff 's  rule  connecting  displacement  of  equili- 
brium with  pressure.  Whether  the  transition  takes  place  on  increas- 
ing the  pressure  depends  on  two  factors  :  (1)  the  power  of  spontaneous 
transition  ;  (2)  the  velocity  of  the  transition,  and  these  factors  are 
discussed  in  detail  for  the  transition  curve  of  phenol  I  to  phenol  II 
(compare  Tammann,  Schmehen  und  Krystallizieren,  Leipzig,  1903). 

66—2 
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If  the  form  stable  at  atmospheric  pressure  is  transformed  to  the 
other  modification  by  applying  very  high  pressures,  and  the  new 
modification  is  then  rapidly  cooled,  it  should  be  possible  to  obtain  it  in 
a  pseudo-stable  form  at  low  pressures  if  the  spontaneous  transition  and 
the  velocity  of  transition  are  sufiiciently  small.  This  has  actually 
been  done  for  the  forms  of  phenol  and  of  ice  known  as  phenol  II  and 
ice  III.  At  10°,  phenol  begins  to  change  to  phenol  II  at  a  pressure 
of  about  2200  kg./cm.-  The  pressure  was  raised  to  3200  kg.  in  order 
to  ensure  that  the  transition  was  complete,  then  the  phenol  II  was 
cooled  to  —  80°  in  solid  carbon  dioxide,  and  the  pressure  slowly 
released.  Phenol  II  remained  stable  when  the  pressure  had  fallen  to 
300  atmos.  at  —80°,  and  even  between  0°  and  10°  under  a  pressure  of 
400  kg.  Under  suitable  conditions  it  might  be  possible  to  obtain  this 
form  of  phenol  in  open  vessels.  Similar  experiments  were  made  in 
order  to  obtain  the  dense  unstable  form  of  ice,  ice  III,  at  low  pressures, 
but  in  this  case  the  transition  to  the  ordinary  forui  took  place  between 
—  60°  and  -  40°  under  a  pressure  of  180 — 400  kg.  There  is  some 
evidence  that  this  transition  takes  place  in  two  stages. 

The  relationship  betweeen  diamond  and  graphite  is  similar  to  that 
between  phenol  II  and  the  ordinary  form,  and  the  transformation  of 
graphite  to  diamond  can  theoretically  be  accomplished  by  the  method 
described  above. 

Very  little  is  known  as  to  the  possibility  of  obtaining  the  two  forms 
from  solution.  G.  S. 

Formation  of  Solid  Surfaces  on  Colloidal  Liquids  and  their 
Photo-electric  Behaviour.  F.  Plogmeier  {Be?-.  Deut.  physikal.  Ges., 
1909,  382 — 396). — The  development  of  photo-electric  properties  of 
solutions  of  colouring  matters  and  inorganic  colloids  has  been  found 
to  be  due  to  the  formation  of  a  solid  layer  at  the  free  surface  of  the 
solutions.  Aqueous  solutions  of  magenta,  methyl-violet,  Hofmann's 
violet,  rhodamine,  eosin,  and  naphthol-yellow  were  examined.  Freshly 
formed  surfaces  of  these  solutions  show  little  or  no  photo-electric 
effect,  but  as  the  age  of  the  surface  increases,  the  photo-electric 
qualities  are  developed.  The  sensitiveness  increases  rapidly  at  first, 
then  more  slowly,  and  approaches  a  constant  limiting  value.  This 
limiting  value  is  almost  independent  of  the  concentration  of  the 
solution,  but  the  time  required  for  the  attainment  of  this  value 
diminishes  as  the  concentration  increases. 

Experiments  with  solutions  of  magenta  in  contact  with  air,  carbon 
dioxide,  and  hydrogen  show  that  the  formation  of  the  solid  surface 
layer  which  conditions  the  photo-electric  sensitiveness  is  inde- 
pendent of  the  nature  of  the  gas  in  contact  with  the  solution.  The 
phenomenon  is  therefore  not  due  to  the  formation  of  an  insoluble 
substance  as  the  result  of  oxidation.  On  the  other  hand,  it  is  shown 
that  conditions  which  favour  evaporation  of  the  solvent  are  also 
favourable  to  the  formation  of  the  surface  layer. 

This  is  also  found  to  be  accelerated  when  electrolytes  are  added  to 
the  solution ;  the  addition  of  non-electrolytes  is  without  any  appre- 
ciable effect. 

Similar  results  were   obtained  when    colloidal   solutions   of   gold, 
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sHver,  and  palladium  were  examined.  On  the  other  hand,  photo- 
electric Kensitivoness  was  not  always  developed  in  the  case  of  colloidal 
solutions  of  iirsenious  and  antimony  sulphides,  although  surface  layers 
could  be  detected.  This  is  supposed  to  be  due  to  the  circumstance  ' 
that  the  surface  layers  in  these  cases  are  discontinuous,  and  are 
therefore  wetted  by  the  solution. 

The  author  expresses  the  view  that  the  phenomenon  investigated  is 
essentinlly  dependent  on  the  colloidal  character  of  the  solution.  When 
the  colloidal  particles  come  within  the  range  of  the  "dead  space"  at 
the  Rurface  of  the  solution,  their  mobility  is  lowered  to  such  an  extent 
that  they  cannot  escape  to  the  interior,  and  a  prooess  of  segregation 
results.  U.  M.  D. 

Heterogeneous  Bqoilibria  of  Dissociating  Compounds. 
F.  E.  C.  ScnRKPRR  (Proc.  K.  Ahad.  Wete»sch.  Amsterdam^  1909,  12, 
257 — 265). — Tho  Kix  ty\)esi  nf  equilibrium  curves  are  discussed  in 
which  intersection  of  tlio  plait-point  curve  and  the  three-phase  line  of 
a  dissociiiting  binary  com{>oand  occurs.  With  ammonia,  hydrogen 
chloride,  hydrogen  sulphide,  and  carbon  dioxide  form  systems  wkueh 
l>olong  to  the  same  type ;  a  different  type  is  furnished,  however,  by 
ammonia  and  sulphur  dioxide. 

Quantitative  data  for  the  system  ammonia-hydrogen  sulphide  are 
recorded.  H.  M.  D. 

The  System  Water-Sodium  Sulphate.  Andbjcas  Smits  and 
J.  P.  Wun  K  {Proc.  K.  Akad.  Wetensch.  AinsUrdam,  1909, 12,  244—257). 
— The  vapour  pressures  corresponding  with  the  various  three-phase 
systems  built  up  from  water  and  sodium  sulphate  have  been  determined 
for  a  series  of  temperatures.  At  32*4°,  when  the  decahydrate  is 
transformed  into  the  anhydrous  salt,  the  vapour  pressure  of  the 
system  is  ."^OS  mm.  of  mercury.  At  24*4°,  when  the  heptahydrate  is 
converted  into  the  anhydrous  salt,  the  pressure  amounts  to  18*9  mm. 
The  vapour  pressures  of  the  saturated  solution  of  the  anhydrous  salt 
are  recorded  for  temperatures  between  50°  and  260°.  When  these 
pressures  are  compared  with  the  vapour  pressures  of  pure  water  a 
maximum  difference  is  found  at  al>out  234°,  which  is  the  temperature 
at  which  rhombic  sodium  sulphate  is  converted  into  a  monoclinic 
form. 

The  composition  of  the  saturated  solution  of  sodium  sulphate  has 
also  been  determined  for  temperatures  between  62°  and  319°.  The 
curve  representing  the  solubility  of  the  rhombic  form  is  of  retrograde 
character,  the  solubility  falling  to  a  minimum  and  then  increasing. 
From  240°  to  319°,  when  the  solid  phase  in  contact  with  the  solution 
is  the  monoclinic  form  of  sodium  sulphate,  the  solubility  decreases 
rapidly.  At  365°  the  critical  phenomenon  is  observed,  and  since  this 
temperature  is  practically  identical  with  the  critical  temperature  of 
pure  water,  the  authors  conclude  that  the  saturated  solution  at  this 
temperature  contains  very  little  sodium  sulphate.  H.  M.  D. 

The  Impassable  Line  in  Systems  of  Three  Components 
and  its  Relation  to  the  Law  of  Combining  Weights. 
Rudolf  Ruer  {Zeitsch.  physikal.  Ch*m.,  1909,  68,  1 — 31). — A 
theoretical     paper.       Ostwald    {Lehrbuch     II,     2,     S91)     has    shown 
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that  when  a  two-phase  system  of  three  components  is  represented 
in  the  usual  way  by  an  equilateral  triangle,  and  there  is  a  special 
point  D  on  the  line  AB  (representing,  for  example,  a  maximvim 
or  minimum  point  on  the  freezing-point  or  boiling-point  curve),  the 
line  CD  divides  the  triangle  into  two  sections  in  such  a  way  that  the 
points  representing  the  composition  of  the  ternary  system  in  one  of 
these  sections  differ  from  those  in  the  other  section  with  reference  to 
the  components  from  which  they  are  built  up,  and  in  this  sense  it  is 
not  possible  to  cross  the  line  CD  from  one  section  to  the  other. 
Schreinemakers  (Abstr.,  1901,  ii,  57,  146)  has  pointed  out  certain 
objections  to  Ostwald's  views. 

The  author  shows  that  the  line  CD  can,  in  general,  be  crossed  when 
D  represents  a  binary  mixture  of  A  and  B,  but  not  when  D  represents 
a  chemical  compound.  The  general  relations  which  mu.st  hold  in  order 
that  it  may  not  be  possible  to  cross  the  line  CD  from  one  triangle  to 
the  other  are  worked  out  mathematically.  Gr.  S. 

Equilibria  in  Quaternary  Systems.  The  System  :  Sodium 
Oxide,  Barium  Oxide,  Hydrochloric  Acid,  and  Water.  Franz 
A.  H.  ScHKEiNEMAKERs  (Zcitsch.  physikal.  Chem.,  1909,  68,  83 — 103). 
— The  various  points  in  the  equilibrium  figure  have  been  determined 
by  solubility  measurements  at  30°  in  the  usual  way,  and  the  results 
confirmed  by  the  *'  residue  "  method.  The  measurements  and  fi^gures 
are  complicated  by  the  occurrence  of  a  large  number  of  salts  and 
hydrates,  including  the  compound  BaCl(OH),2H20,  already  described 
by  Beckmann.  G.  S. 

Isomorphous  Mixtures.  The  Systems  o-,  m-,  and  ^^-Chloro- 
nitrobenzene  and  o-,  m ,  and  p-Bromonitrobenzene.  Kobert 
Keemann  {Jahrb.  K.  K.  Geol.  Reichsanstalt,  1908,  58,  659 — 672). 
— The  isomorphous  mixtures  formed  by  the  three  corresponding 
chloro-  and  bromo-nitrobenzenes  have  been  examined.  Tempera- 
ture-concentration curves  are  given,  showing  the  relationships 
between  the  co-existing  liquid  and  solid  phases.  In  the  case  of 
the  ortho-compounds,  the  melting  point  of  each  component  is 
lowered  to  a  small  extent  on  addition  of  the  second  component. 
On  the  other  hand,  the  melting  points  of  m-  and  ^-chloronitrobenzenes 
are  raised  on  addition  of  the  corresponding  bromo-compounds.  The 
melting-point  curves  in  these  two  cases  show  a  distinct  break, 
indicating  the  existence  of  two  series  of  isomorphous  mixtures. 

The  crystals  which  separate  on  cooling  from  liquid  mixtures  of  the 
ortho-compounds  contain  a  smaller  proportion  of  the  bromo-compound 
than  that  which  is  present  in  the  salt.  The  reverse  holds  for 
mixtures  of  the  meta-  and  para-compounds.  The  observed  differences 
in  respect  of  the  formation  of  isomorphous  mixtures  are  attributed  to 
the  action  of  forces  of  the  same  nature  as  those  which  give  rise  to 
the  phenomenon  of  steric  hindrance.  In  view  of  the  possibility  that 
the  differences  might  be  due  to  the  formation  of  double  molecules  in 
the  case  of  the  ortho-compounds,  the  temperature-coefficients  of 
the  molecular  surface  energy  were  determined  for  equimolecular 
mixtures  of  the  three  series  of  compounds,  but  in  all  cases  these 
coeflScients  were  found  to  have  a  normal  value.  H.  M.  D. 
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/'.r.XSpaoial  Raprssentation  of  the  BTStem  Btber- 
Ai  •  RSAfl    Bmits     (Proe,     K.    Ahad,     Wtltntek. 

A  . —233).— .Since  the  osoal  meUiod  of  r»|ir»- 

-  the  premun*,  u»iuperatar6,  coooeatratioo  rtUtiooahtpa  in  tpaoe 
1  \.'<i  well  Adapted  to  syitems  in  which  the  two  oomponontc  are 
phyRtcally  very  different,  an  alternative  method  of  epaeial  repreeeat** 
tion  IK  dencribed  and  illustrated  for  tha  etae  <tf  eilier  and 
antlira^iuinone.  H.  M.  D. 

Chemical  Dynamica  of  the  Alkyl  Iodides.  KATHAaimi  A. 
HuBKB  and  Frkdkbick  Ci.  Donxan  {Z»iUch.  phytikal.  Chtm.,  1909.  69. 
148—168.  Compare  Trans..  1904.  86.  555).— The  paper  oontaina 
an  account  of  ftirthor  experiments  undertaken  with  the  object  of 
elucidating  the  uature  of  the  reaction  between  silver  nitrate  and 
alkyl  ioili*ios  in  iilcoholic  solution. 

The  main  pnxiucis  of  the  reaction,  nitric  acid,  alkyl  nitrate,  and 

ether,  have  practically  no  effect  on  the  velocity  of  the  reaction.     The 

f    the    reaction    between    ethyl   iodide  and   silver  nitrate   is 

ited    by  calcium   nitrate,  and   to  a  still   greater  extent  by 

nun  nitrate.     Thin  result  is  probably  due  to  the  effect  of  the 

!iH   in  Hiiiiiiiishing  the  ionisation  of  the  silver  nitrate,  as  the 

I  :   '    It  it  )8  the  non-ionised  silver  nitrate  which  reacts 

\\:'i.    :•  :t  i.\i  1    ! .  1(>.     If  the  vicw  as  to  the  accelerating  influence  of 

NO,'ions  is  cnrroct,  nitric  acid,  which  does  not  accelerate  the  reaction, 

must    \)e  ID"  ^>   1--^   i'^in'sed  in   alcoholic   solution   than    ammonium 

nitrate  un<i  ling  conditions,  a  deduction  which  has  been 

confirmed  by  v\<  nductivity  measurements. 

Under  varyii  ions,  about  70%  of  the  total  silver  nitrate 

uheil  up  always  ;  iric  acid,  the  remainder  as  ethyl  nitrate, 

a  result  which  ] lese  products  are  formed  in  simultaneous 

■  ictions. 
The  reaction  between  methyl  iodide  and  silver  nitrate  has  been 
mea.sured  at  24*5*^  in  mixtures  of  ethyl  alcohol  and  water  in  varying 
proportions,  and  the  corresponding  reaction  with  ethyl  iodide  in 
mixtures  containing  up  to  60%  of  water.  The  initial  concentrations 
both  of  alkyl  iodide  and  silver  nitrate  were  n/40  in  each  case.  With 
methyl  iodide  the  velocity  attains  a  maximum  in  mixtures  containing 
5%  of  water,  and  falls  off  regularly  as  the  proportion  of  water  is 
further  increased.  With  ethyl  alcohol  there  is  also  a  maximum  at 
5%  of  water,  but  the  velocity  reaches  a  minimum  at  about  35°  of 
water,  and  increases  slowly  up  to  60%  of  water,  beyond  which  point 
the  experiments  could  not  be  carried  out,  owing  to  the  insolubility  of 
ethyl  iodide  in  the  mixed  solvent.  The  proportion  of  acid  formed  in 
the  mixed  solvent  appears  to  be  greater  than  in  either  of  the  pure 
solvents. 

As  regards  the  mechanism  of  these  reactions,  the  authors  agree 
with  Wegscheider  (Abstr,,  1907,  i,  373)  that  it  is  probably  the 
non-ionised  silver  nitrate  which  reacts,  but  some  points  still  remain 
unexplained. 

The  fact  that  the  order  of  the  reactivity  of  the  alkyl  iodides 
as   measured  by  silver  nitrate    is  different    from  that  obtained  in 
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other  ways  may  be  connected  with  the  fact  that  in  the  former  case 
the  solvent  plays  a  part  in  the  reaction,  G.  S. 

Correction.  (Formation  of  Esters.)  Heinrich  Goldschmidt 
(Zeitsch  Elektrochem,.,  1909,  740 — 742). — A  claim  of  priority  against 
Kailan  (this  vol.,  ii,  723).  T.  E. 

Relation  between  the  Structure  of  the  Aliphatic  Alcohols 
and  their  Rate  of  Esterification.  Boris  N.  Mekschutkin  {Ber., 
1909,  42,  4020— 4021). -It  is  pointed  out  that  Michael  and  Wolgast 
(this  vol.,  ii,  873)  have  not  referred  to  some  of  the  later  work  of 
N.  Menschutkin  (Abstr.,  1893,  i,  158).  J.  J,  S. 

Synthetic  Ferment  Action.  Jacobus  H.  van't  Hoff  {Sitzungs- 
ber.  K.  Akad.  Berlin,  1909,  42,  1065— 1074).— If  an  enzyme  is  an 
ideal  catalyst  it  should  have  no  effect  on  the  actual  equilibrium 
attained.  In  most  cases,  especially  those  which  are  of  biological 
importance,  it  is  impossible  to  determine  the  equilibrium  constant  in 
the  absence  of  an  enzyme,  so  that  it  is  difficult  to  submit  the  above 
statement  to  direct  experimental  proof.  The  following  method  is 
suggested  by  the  author,  and  is  worked  out  in  the  case  of  the 
equilibrium  in  the  system  :  benzoic  acid,  phenol,  phenyl  benzoate,  and 
water,  which  is  typical  of  the  hydrolytic  decomposition  and  synthetic 
formation  of  a  fat.  The  method  is  based  on  the  following  principle  : 
In  the  case  of  optical  antipodes  in  equilibrium  there  is  no  heat  of 
reaction  and  no  tendency  for  the  solids  to  change  one  into  the  other. 
When  mixed  in  equal  quantities  they  will  be  in  equilibrium  with  the 
fused  mass,  the  vapour,  or  the  saturated  solution,  and  the  whole 
system  is  inactive  ;  from  thermodynamic  principles  it  follows  that  the 
equilibrium  constant  is  l(log^  =  0).  In  equilibria  where  the  heat  of 
reaction  is  zero  or  approximately  so,  as  is  the  case  in  enzymatic 
processes  which  depend  on  the  addition  of  water  and  the  subsequent 
splitting  of  the  molecule,  the  position  of  equilibrium  will  thus  be 
characterised  by  that  existing  in  the  condensed  system,  that  is,  when 
ester  and  ice  are  in  equilibrium  with  the  solid  mixture  of  alcohol  and 
acid.  The  saturated  vapour,  fusion,  or  saturated  solution  in  contact 
with  this  condensed  system  will  also  have  the  same  equilibrium  when 
thermoneutrality  exists.  Thus,  from  the  compositions  of  the  saturated 
solutions  or  vapour,  the  equilibrium  can  be  determined. 

The  mixture  of  phenol,  benzoic  acid,  phenyl  benzoate,  and  water  gives 
two  cryohydiic  mixtures  at  -  1'2°  and  —10°,  the  compobitions  of 
which,  in  parts  by  weight,  were  found  to  be  : 

Water.            Ester.  Acid.  Phenol. 

At     -1-2° 938                0-02                1-57  60 

At  -10°     58  263  74  605 

VapouratO" 0*0049       0-0415  O-OglS  0-0022 

The  last  line  represents  the  composition  of  the  saturated  vapour. 
This  was  not  determined  directly,  but  calculated  by  making  use 
either  of  the  rule  of  corresponding  conditions  or  of  Trouton's  rule. 

The    equilibrium    constant,     [water][ester]/[acid][phenol]  =  ^,    cal- 
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culated  from  these  results  has  the  v&Iaes:  Calculated  (a)  from  the 
solutions,  064 -1*1;    (b)    by    rule  of   corresponding   conditions,  0*7 

-1*9;    (c)   from  Trouton's  rule,  043 -1-8,    that   is,  it    lies   in  the 
neighbourhood  of  1.     It  is  therefore  very  probable  that  logib-O. 

Ai-Huming  that  the  relation  logi(;*>0  holds  for  a  system,  the  author 
draws  certain  conclusions  with  respect  to  isomerism  and  molecular 
synimotry.  He  also  deduces,  by  making  use  of  Trouton's  rule,  that 
when  four  substances  are  in  equilibrium,  and  thermoneutrality  exists, 
the  sum  of  the  boiling  points,  taking  those  of  the  reciprocal  system  as 
negative,  is  zero.  This  corresponds  with  Kopp's  additive  rule  with 
respect  to  boiling  points,  which  can  therefore  only  hold  when 
thermoneutrality  exists. 

.  It  is  pointed  out  that  Menschutkin's  work  on  esterification  can  be 
used  to  indicate  the  equilil^rium  point  in  hydrolytic  decompositions  or 
the  ^ove^^o  syntheses,  assuming  thst  enzymes  act  as  ideal  cat&lysta. 

T.  S.  P. 

Fundamental  iStoicheiometnc  Laws  and  the  Atomio 
Theory.  \N  iuiki.h  Ostwald  {Zeksch.  phyaikal.  Chem.,  1909,  69, 
5U6 — 511) — A  short  recapitulation  of  the  author's  Faraday  lecture 
(Trans.,  19U4,  86,  506).  G.  8. 

Importance  of  Physical  Chemietry  for  the  Determination 
of  Atomic  Weights.  Philippe  A.  Guyb  {Z«iUeh.  physikal.  C/Min., 
11)09,  69,  315— 336).— The  author  shows  how  the  principles  of 
phyeiciil  chemistry  have  contributed  to  increased  accuracy  in  atomic 
weight  determinations,  and  indicates  the  lines  along  which  further 
advances  may  be  made.  Q.  8. 

Vacuum  Correction  of  Weighings  Applied  to  Atomio 
Weight  Determinations.  Philippe  A.  Guye  and  N.  Zachabiades 
{Conipt.  rend.,  1909,  149,  593 — 594). — The  usual  correction  for 
reducing  a  wei;.'hing  to  the  vacuum  value,  based  on  the  density  of  the 
substance  weighed,  is  always  too  high,  because  a  counter  correction 
should  be  made  for  the  weight  of  gases  or  vapours  conden.*^  on  the 
surface  of  the  substance.  The  authors  have  determined  the  magni- 
tude of  this  error  in  the  case  of  a  number  of  powdered  chlorides, 
bromides,  sulphates,  etc.,  by  direct  weighings  in  a  vacuum. 

The  error  on  100  grams  varies  from  1  mg.  in  the  case  of  cupric 
oxide  to  33  mg.  in  the  case  of  potassium  nitrate.  It  depends  on  the 
physical  condition  cf  the  substance,  being  5  mg.  for  fused  potassium 
chloride,  20  mg.  for  crystals,  and  32  mg.  for  fine  powder.  It  is 
altogether  fallacious  to  weigh  more  accurately  than  to  1  part  in 
10,000  in  air,  or  to  calculate  atomic  weights  with  any  greater 
precision  than  this,  when  they  are  founded  on  weighings  in  air 
corrected  for  displacement  by  calculation  (compare  Scott,  Proc, 
19U9,  25,  286).  R.  J.  C. 

Influence  of  Mass  Distribution  in  the  Molecule  on  the 
Magnitude  of  the  Molecular  Forces.  Emil  Bose  and  Mabgrkte 
BosE  {^Zeitach.  physikal.  Chem.,  1909,  69,  52—68). — A  theoretical 
paper.     Certain  considerations  lead  to  the  conclusion  that  the  mole« 
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cular  forces  may  advantageously  be  regarded  as  localised  in  different 
parts  of  the  molecule,  and  not,  as  is  usually  assumed,  at  the  centre 
of  the  molecule.  The  consequences  of  this  assumption  are  tested, 
mainly  by  reference  to  the  attraction  constant,  a,  of  van  der  Waals' 
equation,  the  values  of  a  for  substances  of  approximately  equal  mole- 
cular weight  being  compared,  as  well  as  cases  in  which,  for  approxi- 
mately equal  values  of  a,  the  molecular  weights  are  different.  The 
hypothesis  also  throws  some  light  on  certain  regularities  in  the 
boiling  points  of  organic  compounds.  G.  S. 

Theoretical  Basis  of  Structural  Formulae  for  Inorganic 
Substances.  Alfred  Werner  {Arch.  Sci.  phys.  nat.,  1909,  [iv],  28, 
317 — 332). — Theoretical.  An  account  of  the  author's  well-known 
theory  on  this  subject.  R.  J.  C. 

.A  Simple  Mechanical  Shaker.  Douglas  H.  B.  Couman  (Chem. 
JVewSy  1909,  100,  209). — Steam,  generated  in  a  copper  bottle  of  one- 
litre  capacity,  is  directed  by  means  of  a  glass  outlet  tube,  provided 
with  a  jet,  against  a  series  of  metallic  vanes  inserted  round  a  cork. 
The  latter  is  placed  on  the  top  of  a  stirring  rod,  which  rotates  in  a 
glass  collar  in  which  it  is  supported  by  an  enlargement  of  the  rod.  The 
glass  collar  is  held  in  position  by  two  lateral  brass  supports,  placed  one 
above  the  other  at  a  suitable  angle,  and  soldered  to  the  boiler.  The 
apparatus  is  figured  in  the  original.  T.  A.  H. 

Laboratory  Methods.  Ernest  Murmann  {Oesterr.  Chem.  Zeit., 
1909,  12,  145 — 146). — The  author  describes  the  following  apparatus 
and  processes:  (1)  a  convenient  form  of  Kipp's  apparatus;  (2)  a 
method  for  fastening  down  crucible  lids  with  carborundum  ;  (3)  a 
convenient  "tube"  crucible;  (4)  a  form  of  tripod;  (5)  a  distillation 
apparatus  ;  (6)  an  easily  fusible  alloy  (m.  p.  95 — 100°)  containing 
cadmium  2-248,  tin  3-570,  thallium  4-082,  and  bismuth  12-510  parts; 
(7)  a  rapid  method  of  preparing  a  perchlorate  ;  (8)  a  colorimetric 
method  of  estimating  manganese  ;  (9)  the  collection  and  washing  of 
magnesium  ammonium  phosphate.  F.  M.  G.  M. 


Inorganic    Chemistry. 


[Catalytic  Action  of  Colloidal  Palladium  on  the  Union  of 
Hydrogen  and  Oxygen.]  Carl  Paal  and  Wilhelm  Hartmann 
(J.pr.  Chem.,  1909,  [ii],  80,  337— 348).— The  rate  of  combination  of 
hydrogen  and  oxygen  under  the  catalytic  influence  of  colloidal 
palladium  in  presence  of  sodium  protalbinate  as  protective  colloid  has 
been  investigated.  When  excess  of  hydrogen  is  present  in  the  gas 
mixture,  the  velocity  of  the  reaction  is  greater  than  when  the  hydrogen 
and  oxygen  are  present  in  the  volume  ratio  2:1.  On  the  other  hand, 
excess  of  oxygen  lowers  the  reaction  velocity.     In   the  former  case  a 
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maximuTn  velocity  is  reached  when  the  effect  of  the  excess  of  hydrogen 
is  counter  balanced  by  the  diminishing  concentration  of  the  oxygen  in 
the  reaction  mixture. 

The  observations  show  that  palladium  behaves  differently  from 
platinum  in  its  catalytic  influence  on  the  union  of  hydrogen  and 
oxygen.  In  the  case  of  platinum,  a  maximum  velocity  is  found  when 
the  two  gases  have  the  volume  ratio  2:1.  It  is  suggested  that  the 
large  adsorptive  power  of  palladium  for  hydrogen  is  the  cause  of  the 
observed  velocity  differences.  H.  M.  D. 

Density  of  Hydrogen  Chloride  ;  Atomic  Weight  of  Chlorine. 
Otto  Scheueh  (C'o»i/><.  rend.,  IDOy,  149,  5uy— 601.  Ck)mpare  Gray 
and  Burt,  Trans.,  1909,  95,  1633). — The  density  of  hydrogen  chloride 
prepared  from  sodium  chloride  and  sulphuric  acid,  dried  by  phos- 
phoric oxide,  and  puritied  by  fractional  distillation,  was  determined 
by  direct  weighing  of  a  number  of  bulbs  filled  simultaneously.  The 
values  obtained  in  seven  series  of  observations  comprising  twenty- 
eight  determinations  in  all  are  strikingly  concordant,  and  give  as 
final  value  (arithmetic  mean)  1*6394  grams  as  the  weight  of  one  litre 
of  the  gas. 

Combining  with  this  determination  the  critical  constants  of 
hydrogen  chloride  determined  by  Leduc  or  by  Briner,  or  the  coefficient 
of  compressibility  determined  by  Leduc  and  Sacerdote,  the  author 
calculates  that  the  atomic  weight  of  chlorine  is  certainly  very  near 
35-45.  R.  J.  C. 

Oxidation  of  Iodine  by  Ozone.  Fb.  Fichteb  and  Franz 
RoiiNKR  {Ber.,  1909,  42,  4093—4100.  Compare  Muir,  Trans.,  1909, 
95,  656.) — When  a  saturated  solution  of  iodine  in  chloroform  is  treated 
with  ozone  (8%),  an  amorphous,  yellowish-white  precipitate  is  obtained, 
which  consists  of  a  compound  of  iodine  and  oxygen.  It  is  very 
sensitive  to  moisture,  deliquescing  to  an  almost  black  syrup.  If  the 
deliquescent  mass  is  exposed  to  the  air  for  some  days,  vapours  of 
iodine  are  gradually  evolved,  and  a  re.sidue  of  crystals  of  iodic  acid 
left,  the  water  which  was  formerly  absorbed  gradually  evaporating. 
The  same  product  can  be  obtained,  but  not  so  conveniently,  by  treating 
powdered  and  dry  iodine  with  ozone  at  a  temperature  of  40 — 50°. 
Analysis  points  to  the  formula  I^Og,  rather  than  to  I.^O^  or  I3O-.  Its 
properties  do  not  agree  with  those  of  Millon's  oxide,  ijo^  {J.  pr.  C/iein., 
1845,34,321). 

On  being  heated,  iodine  vapours  begin  to  be  evolved  at  75°,  and 
between  120  — 130°  there  is  a  vigorous  decomposition,  the  whole  mass 
swelling  up.  It  reacts  violently  with  phenol,  iodine  being  evolved. 
Concentrated  sulphuric  acid  dissolves  it  in  the  cold,  and  the  solution 
deposits  crystals  of  Millon's  sulphate,  which  are  possibly  a  mixture  of 
IjOg.SOj.IHgO  with  iodine  peutoxide  (Chretien,  Abstr.,  1897,  ii,  138). 

The  compound  I^Og  is  considered  to  be  the  iodate  of  tervalent 
iodine.  With  water  it  reacts,  giving  iodic  acid  and  iodine  trihydroxide  : 
1(103)3  +  3H2O  =  I(0H)3  +  3HIO3.  The  iodine  hydroxide  then 
decomposes,  thus:  3I(OH)3  =  2HI03  4-H1 -I-3H2O,  and  iodine  is 
formed  from  the  interaction  of   the  iodic  acid  and  hydrogen  iodide. 
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Millon's  compound  of  the  composition  I2O4  is  to  be  considered  as  a 
basic  iodate  of  iodine,  namely,  011(103).  T.  S.  P. 

Preparation  of  Hydrogen  Iodide  from  Barium  Peroxide, 
Iodine,  and  Sulphur  Dioxide.  Georg  Kassner  {Chem.  Zentr.,  1909, 
ii,  1304;  from  Apoth.  Zeit.,  1909,  24,  562—563.  Compare  Bodroux, 
Abstr.,  1906,  ii,  156). — Finely-powdered  iodine  is  mixed  with  the  calcu- 
lated quantity  of  barium  peroxide,  which  has  been  ground  up  with  water; 
oxygen  is  evolved,  and  a  solution  of  barium  iodide  formed.  To  this 
solution,  after  filtration  from  barium  carbonate  and  the  excess  of 
barium  peroxide,  is  added  a  further  quantity  of  iodine  equal  to  that 
originally  taken,  and  then  sulphur  dioxide  passed  in  ;  barium  sulphate 
is  precipitated,  and  the  solution  gradually  becomes  colourless.  On 
distillation,  a  solution  of  constant  composition  (55%  hydrogen  iodide) 
distils  over  at  127°.  At  the  same  time,  iodine  vapours  are  formed  in 
large  quantity,  there  is  an  odour  of  hydrogen  sulphide,  and  amorphous 
sulphur  is  deposited  in  the  condenser.  The  latter  is  probably  formed 
from  the  hydrogen  sulphide  and  iodine,  whereas  the  hydrogen  sulphide 
is  formed  as  a  decomposition  product  of  the  barium  sulphate.  If 
sodium  sulphite  is  heated  with  55%  hydrogen  iodide,  sulphur  and 
iodine  are  formed  in  large  quantities,  and  there  is  an  odour  of  hydrogen 
sulphide.  Thus,  a  solution  of  hydrogen  iodide  which  is  not  very 
concentrated  is  a  strong  reducing  agent. 

It  is  impossible  to  prepare  a  pure  dilute  solution  of  hydrogen  iodide 
from  barium  peroxide,  iodine,  and  sulphur  dioxide  unless  distillation 
is  finally  resorted  to.  T.  S.  P. 

Aqueous  Solutions  of  Hypoiodous  Acid.  Anton  Skrabal 
and  F.  Buchta  {Chem.  Zeit.,  1909,  33,  1184—1185,  1193—1195. 
Compare  this  vol.,  ii,  224). — The  anomalous  behaviour  of  iodine  when 
oxidised  by  chlorine  in  aqueous  solution  is  discussed  in  the  light  of 
previous  researches.  It  is  best  explained  by  regarding  the  compound 
HIO,  not  as  hypoiodous  acid,  but  as  a  base,  iodine  hydroxide  (compare 
Hartmann  and  Meyer,  Abstr.,  1894,  i,  242,  461).  In  presence  of  an 
excess  of  hydrochloric  acid,  ICl  is  formed,  and  this  is  very  stable. 
Solutions  in  sulphuric  acid  are  unstable,  owing  to  extensive  hydrolysis. 
Sulphuric  acid  solutions  are  more  stable  in  the  presence  of  an  excess 
of  halogen,  owing  to  the  formation  of  the  compounds  I3OH  and 
IClgOH. 

Tri-iodine  hydroxide,  I3OII,  is  prepared  in  solution  by  oxidising  a 
solution  of  potassium  iodide  and  sulphuric  acid  with  potassium 
permanganate  and  mangauous  sulphate,  and  reducing  the  excess  with 
oxalic  acid.  For  analysis,  a  definite  volume  of  the  solution  is 
titrated  with  thiosulphate  after  adding  potassium  iodide  :  5I3OH  -f- 
5I'h-5H'  =  5H20-H  lOIg.  An  equal  volume  is  shaken  with  chloro- 
form :  5I3OH  =  2H2O  -1-  7I2  +  H'  -f  IO3',  and  the  aqueous  solution 
titrated  alter  addition  of  potassium  iodide  :  IO3'  -f  51'  4-  6H'  =  SHgO  + 
3I2.  In  a  solution  of  the  correct  composition,  the  two  quantities  of 
iodine  found  are  in  the  ratio  10:3. 

Iodine  trichloride  is  to  be  regarded  as  ICKCI2.  It  is  decomposed 
by  water  according  to  the  equation :  2ICI3  +  dllf>  =  5IIC1  -f-  ICl  +  HlOg. 
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The  solution  in  hydrochloric  acid  is  stable,  that  in  sulphuric  acid 
undergoes  hydrolysis:  ICl,  +  H,0 - IC1,0H  +  HCl.  C.  H.  D. 

Basicity  of  Acids  and  the  Constitution  of  Certain 
Anomalous  Acid  Salts.  Giuseppe  Bbuni  {Zeitsch.  jihytikal.  Chem., 
1909,  69,  69 — 74). — Mainly  a  di.scu8.sion  of  results  already  publi.<«hed 
(Abstr.,  1908,  ii,  935,  1012).  The  attempt  was  made  to  throw  light 
on  tht^  nature  of  the  so-called  "  ultra-acid "  salts,  for  example, 
KF,UF  and  KlOgjUIO,,  by  measuring  the  change  of  electrical 
conductivity  when  the  acid  iti  progressively  neutralised  by  addition  of 
a  base.  Although  the  results  are  not  conclusive  as  far  as  the  main 
object  of  the  investigation  is  concerned,  the  theory  of  the  change  of 
conductivity  on  neutralisation  has  been  worked  out,  and  is  fully 
confirmed  by  experiment.  G.  8. 

Apparatus  for  the  Preparation  of  Pure  Oxygen.  Gustav 
MossLEK  {Cliem.  Zeutr.,  1909,  ii,  785—786  ;  from  Zeitsch.  Allg.  Oealerr. 
Apoth.  F«r.,  1909,  43,  301 — 302). — Large  quantities  of  pure  oxygen 
can  be  made  by  the  interaction  of  10%  hydrogen  peroxide  and  a  con- 
centrated solution  of  potassium  permanganate  aciditied  with  sulphuric 
acid.  T.  S.  P. 

Demonstration    of    the     Presence     of    Ozone    in  Flamee. 

WiLiiELM  xMancuot  (fitfr.,  1909,  42,  3948— 3951).— The  presence  of 
ozone  in  the  Qame  of  burning  hydrogen  (compare  Fischer,  Abstr., 
1906,  ii,  224)  is  readily  proved  by  the  action  of  the  flame  on  silver  (com- 
pare this  vol.,  ii,  1003).  A  strip  of  clean  silver  is  heated  by  immersing 
one  end  in  a  sand-  or  oil-bath  at  260°.  The  flame  used  is  a  long  one 
produced  by  burning  a  vigorous  current  of  hydrogen  at  a  narrow 
jet,  and  only  the  point  of  the  flame  is  used,  to  touch  the  silver. 
A  black  stain  is  rapidly  produced,  which  is  most  intense  where  touched 
by  the  hottest  part  of  the  flame,  as  demanded  by  the  theory  of  ozone 
formation.  To  produce  an  equal  effect  without  a  flame,  oxygen 
containing  2  or  3%  of  ozone  is  nece.ssary.  Tho  absence  of  ozone  from 
the  outside  of  a  tlame  is  due  to  its  breaking  down  in  passing  through 
the  zones  of  lower  temperature.  Blow-pipe  and  oxy-hydrogen  flames 
give  the  ozone  reaction.  The  reaction  is  not  due  to  either  oxides  of 
nitrogen  or  hydrogen  peroxide.  The  latter  reacts  with  silver  at  155°, 
but  not  at  higher  temperatures.  Silver  is  a  more  sensitive  reagent 
than  tetramethyldi-jo-aminophenylmethane. 

The  presence  of  hydrogen  peroxide  in  the  oxy-hydrogen  flame  is 
proved  by  allowing  the  flame  to  play  on  to  the  surface  of  a  con- 
centrated solution  of  a  titanium  salt,  when  an  intense  yellow 
coloration  is  produced  in  half  a  minute.  Hydrogen  peroxide  is  also 
present  in  the  flame  of  moist  carbon  monoxide  burning  in  moist 
oxygen.  Neither  ozone  nor  hydrogen  peroxide  is  an  agent  in  the  pro- 
cess of  combustion,  their  production  being  merely  an  effect  of  the  high 
temperature  of  the  flame.  C.  H.  D. 

Formation  of  Ozone  in  a  Flame.  Oscak  Loew  {Ber.,  1909,  42, 
4218 — 4219.      Compare  preceding  abstract). — The  author  points  out 
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that  as  far  back  as  1870  {Zeitsch.  Chem.,  [ii],  6,  65,  269)  he  proved  the 
formation  of  ozone  in  a  flame.  A  strong  current  of  air  was  blown 
through  a  tube  into  the  flame  of  a  Bunsen  burner,  and  the  gases 
collected ;  in  a  few  seconds  enough  ozone  had  been  collected  to  readily 
identify  it  by  its  intense  odour  and  the  common  tests.  T.  S.  P. 

Structural  Classiflcation  of  Oxides,  Oxygen  Acids,  and  their 
Salts.  Richard  Abegg  (Zeitsch.  physikal.  Chem.,  1909,  69,  1 — 14. 
Compare  Abstr.,  1904,  ii,  475). — The  author  revives  the  suggestion  of 
Berzelius  that  the  oxy-salts  are  to  be  regarded  as  double  oxides 
(KgSO^,  for  example,  is  represented  as  KoOjSOg),  and  discusses  the 
nature  of  oxides,  oxygen  acids,  and  their  salts  from  this  point  of 
view. 

The  mutual  combining  capacity  of  oxides,  leading  to  the  formation 
of  hydrates  (in  which  case  one  of  the  oxides  is  water)  and  other  poly- 
oxides  and  salts,  is  discussed,  and  from  the  available  data  it  is  shown 
that  the  driving  force  influencing  the  combination  of  oxides  is  the 
power  of  the  resulting  complex  to  split  up  into  two  parts  of  contrary 
electrical  character  ;  the  more  reaaily  this  polar  differentiation  can 
take  place,  the  more  stable  is  the  complex  molecule. 

The  different  types  of  polyoxides  are  considered,  and  the  general 
rule  is  provisionally  laid  down  that  the  weaker  the  basic  oxide  so 
much  the  greater  is  the  tendency  of  one  mol.  of  the  acidic  oxide  to 
combine  with  several  mols.  of  the  basic  oxide,  and,  conversely,  the 
weaker  the  basic  oxide,  the  more  readily  are  compounds  of  the  type  of 
acid  salts  formed.  G.  S. 

The  Reaction  between  Sulphuryl  Chloride  and  Ammonia. 
Fritz  Ephraim  and  Franz  Michel  {Ber.,  1909,  42,  3833—3849.  Com- 
pare Abstr.,  1902,  ii,  14;  1905,  ii,  312  ;  Trans.,  1900,  77,  324).— In 
previous  work  on  the  interaction  between  sulphuryl  chloride  and 
ammonia,  the  experiments  have  been  so  carried  out  that  at  first  the 
sulphuryl  chloride  was  in  excess.  The  authors  proceed  in  the  opposite 
manner,  a  solution  of  sulphuryl  chloride  in  light  petroleum  being 
added  to  a  concentrated  solution  of  ammonia  in  the  same  solvent,  and 
a  rapid  current  of  ammonia  being  passed  through  the  latter  solution 
during  the  time  the  sulphuryl  chloride  is  being  added,  so  as  to  keep 
the  ammonia  in  excess.  The  products  of  reaction  with  the  second 
method  are  different  from  those  obtained  with  the  first  method. 
Sulphamide  and  trisulphimide  (or  sulphomelide)  are  formed  only  to  a 
very  slight  extent,  the  chief  products  being  long-chain  compounds 
which  give  sulphamide  only  by  a  secondary  action.  If  ammonia  is 
always  present  in  excess,  imidosulphamide  is  the  chief  product  formed, 
but  in  other  cases  the  chain  with  4S02-groups,  namely  : 
NH2-S02-NH-S02-NH-S02-NH-S02-NH2, 
seems  to  be  favoured. 

The  substances  were  isolated  in  the  form  of  their  silver  salts.  The 
product  of  reaction  in  the  light  petroleum  was  dissolved  in  water,  and 
the  solution  digested  with  freshly  precipitated  lead  hydroxide  to  re- 
move the  ammonium  chloride.  After  cooling  and  filtering,  the  filtrate 
was  acidified  with  nitric  acid,  and  the  remaining  chlorine  precipitated 
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with  silver  nitrate.  After  collecting  the  silver  chloride,  the  filtrate 
wiis  fractionally  precipitated  by  ammonia.  The  first  fraction  was 
obtained  by  adding  ammoniauntil  the  white,  flocculent  precipitate  began 
to  ball  together,  and  then  stirring  for  6ome  minutes.  The  filtrate  from 
this  reacted  acid  ;  excess  of  ammonia  was  added,  and  the  second  and 
chief  fraction  was  obtained.  The  filtrate  was  again  acid,  and  gave  a 
further  precipitate  of  an  impure  product  (not  further  investigated)  on 
neutralising  with  ammonia.  The  silver  salts  were  all  amorphous,  and 
contained  irregularly  varying  amounts  of  water ;  they  were  very 
difficult  to  purify. 

Second  fraction. — White  powder,  only  slightly  affected  by  light. 
Analysis  gave  (802)^X5 Ag^H  +  11  HjO.  Dissolves  in  hot  silver  nitrate, 
and  could  be  fractionally  recrystallised  from  the  hot  mother  liquor. 
The  fractions  were  unchanged  in  composition,  except  that  the  amount 
of  water  present  was  H({,0.  The  formula  may  be  either 
Ag.N-SOa-NAg-SOj-NH-SOa-NAg-SOj-NAg,  or 

N(SO,-NAg,)j-SOj-NH-SO,-NAg, ; 
the  latter  is  favoured. 

First  fraction. — This  was  not  pure.  After  treatment  with  dilute 
ammonium  hydroxide  and  then  acetic  acid,  a  product  was  obtained, 
which  could  not  be  recrystallised,  and  answered  to  the  formula 
(S()j)3NjAg3Hj.  +  5i^HjO  ;  it  is  considered  to  be  an  equimolecular  mix- 
ture of  silver  sulphamide,  S03(NHAg),,  and  silver  imidosulphamide, 
NAg(NH2*SOj)2.  On  dissolving  in  a  concentrated  solution  of  pyridine 
nitrate  and  keeping,  rhombic  crystals  of  an  additive  product, 
NAg(S02-NHj)2,C5H5N,  were  obtained. 

In  one  experiment  the  fractionation  with  ammonia  was  carried  out 
in  four  operations.  The  second  fraction  gave  (S02)4N5AgjH,28(f)H20, 
and  the  tiiird,  (SOo)4N5Ag7  +  SHgO. 

In  one  experiment  the  reaction  mixture  was  submitted  to  the 
prolonged  action  of  ammonia,  and  the  silver  salt  obtained  in  9  fractions. 
•Silver  imidosulphamide,  (S02)2N3Ag3H2,  was  obtained  in  each  case, 
but  the  amount  of  water  varied. 

The  silver  salt,  (SOo)4N5AggH,  was  treated  with  alkyl  iodides  and 
with  potassium  iodide,  but  with  no  very  definite  results. 

In  the  preparation  of  sulphamide  according  to  the  method  of 
Hantzsch  and  Holl  (Abstr.,  1902,  ii,  14),  a  salt  was  obtained  having 
the  composition  (SOj)^N7Ag5Hj,,4HoO  ;  this  is  considered  to  be 
either  NH^-NAg-SO.,-NAg-SO./NAg-S02-NAg-S02-NAg-NH4  or  else 
a  mixture  of  2S02(NriAg)2  and  NAg(S02NH2)2.  T.  S.  P. 

Transformations  of  Selenium.  Maurice  Coste  (Compt.  rend., 
1909,  149,  674— 675).— Sticks  of  fused  selenium  have  D  4-302.  On 
conversion  into  metallic  selenium,  cavities  are  formed,  and  although 
the  product  appears  to  have  D  4"356,  after  repeatedly  crushing  and 
boiling  the  metallic  selenium  in  toluene,  it  is  found  to  have  D  4'80. 
Metallic  selenium  is  slightly  soluble  in  potassium  hydroxide,  carbon 
disulphide,  toluene,  nitrobenzene,  quinoline,  and  aniline.  When 
crystallised  by  slowly  cooling  from  230°  a  solution  in  concentrated 
potassium  hydroxide,  metallic  selenium  is  obtained  in  long  needles  of 
D  4-82  and  m.  p.  219'^. 
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Rapid  cooling  of  selenium  solutions  gives  red  selenium,  which  in 
presence  of  quinoline,  aniline,  or  carbon  disuiphide,  is  converted  into 
red  crystals  of  D  4'4:55.  Metallic  selenium  is  not  produced  under 
these  conditions,  as  supposed  by  Saunders,  and  although  selenium 
precipitated  by  sulphur  dioxide  often  turns  black,  it  is  owing  to  traces 
of  the  solvent,  and  the  substance  obtained  does  not  melt  below  250°. 
Crystalline  red  selenium  is  converted  into  metallic  selenium  by  heating 
for  some  hours  at  105 — 107*5°,  or  by  raising  the  red  selenium  to  its 
melting  point  (144°),  when  it  is  rapidly  converted  into  the  metallic 
variety,  which  solidifies. 

The  time  required  for  the  transformation  of  vitreous  into  metallic 
selenium  in  presence  of  toluene  at  100°,  as  measured  by  the  dilato- 
meter,  is  one  hour.  The  product  contains  cavities  which  render  its 
density  low.  In  presence  of  silver  selenate,  the  rate  of  transformation 
is  doubled,  and  the  product,  being  without  blow  holes,  has  the  full 
density.     Arsenic,  on  the  other  hand,  retards  the  transformation. 

R.  J.  C. 

Molecular  Weight  of  Selenium  in  Solution.  F.  Olivari 
{Atti.  R.  Accad.  Lincei,  1909,  [v],  18,  ii,  264 — 268.  Compare  this  vol.,  ii, 
805), — Further  cryoscopic  measurements  confirm  the  existence  of 
selenium  in  iodine  solution  in  the  form  of  Sog  (compare  this  vol.,  ii, 
39),  but  the  molecular  weight  corresponding  with  the  diatomic 
molecule  is  attained  only  in  solutions  of  greater  concentration  than 
5%  ;  in  more  dilute  solutions,  lower  molecular  weights  are  observed. 
The  selenium  which  crystallises  from  solution  in  iodine  is  insoluble  in 
carbon  disuiphide,  and  seems  to  be  the  metallic  modification.  The 
change  of  colour  occurring  in  the  violet  solutions  of  iodine  in 
carbon  disuiphide  on  shaking  with  amorphous  selenium 
(compare  Beckmann,  this  vol.,  ii,  642)  is  not  necessarily  to  be 
attributed  to  a  combination  taking  place  between  the  two  elements, 
but  may  be  explained  by  the  superposition  of  the  two  ab.sorption 
spectra:  (1)  of  the  violet  solution  of  iodine,  and  (2)  of  the  yellow 
solution  of  selenium  in  carbon  disuiphide.  T.  H.  P. 

Complexity  of  Tellurium.  Philip  E.  Browning  and  William 
R.  FhisT  {Amer.  J.  Sci.,  1909,  28,  347—352;  Zeitsch.  anorg.  Chem., 
1909,  64,  112—118.  Compare  Abstr.,  1908,  ii,  33;  Trans.,  1907,  91, 
1849). — When  water  is  added  in  large  amount  to  a  solution  of  tellurium 
tetrachloride,  this  compound  is  hydrolysed,  and  the  greater  part  of  the 
tellurous  acid  is  precipitated,  whilst  some  of  the  tellurium  remains  in 
solution,  however,  large  the  amount  of  water  present.  The  tellurium 
remaining  in  solution  may  be  completely  precipitated  as  the  dioxide 
by  heating  to  boiling,  and  treating  first  with  ammonia  and  then  with 
acetic  acid  in  faint  excess  (this  vol.,  ii,  934). 

These  observations  suggested  a  possible  method  for  decomposing 
tellurium,  on  the  assumption  that  it  is  a  complex  substance.  Ninety- 
two  grams  of  purified  tellurium  were  submitted  to  repeated  fractiona- 
tion, being  first  converted  into  the  tetrachloride  and  precipitated  as 
above,  the  two  end-fractions  being  denoted  as  the  water  fraction  (a) 
and  the  ammonia-acetic  acid  fraction  (/3).     These  two  fractions  were 
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converted  into  the  basic  nitrate,  2TeOj,HNO,,  and  analysed  according 
to  three  diiTerent  methods,  namely  :  1.  The  bisic  nitrate  method 
(Nonis,  J.  Amer.  Cham.  Soc,  1906.  28, 1675).  2.  Gooch  aud  Banner's 
modification  of  Brauner's  permanganate  method  (Abstr.,  1893,  ii, 
15).  3.  The  ammonia-acetic  acid  method  {loe.  cit.).  From  the  mean 
percentages  of  dioxide  thus  obtained,  the  atomic  wei>;ht  of  tellurium 
in  the  a-fractions  was  oilculated  to  be  126*53,  126  64,  and  126*31 
respectively,  giving  a  mean  of  120*49.  From  the  /3-fractions  the 
calculated  atomic  weights  were  128*97,  128*77,  and  128*81,  the  mean 
being  128*85. 

Two  portions  of  tellurium  dioxide  from  each  fraction,  prepared  by 
the  ignition  of  the  basic  nitrates,  were  dissolved-  in  equal  amounts  of 
hydrochloric  acid,  and  treated  with  equal  amounts  of  boiling  distilled 
water.  The  results  obtained  indicated  different  degrees  of  hydrolytic 
susceptibility  on  the  part  of  the  tetrachloride  prepared  from  these 
fractions. 

The  material  used  in  the  above  experiments  was  carefully  examined 
for  impurities,  but  such  were  not  found.  There  is  therefore  no  explana- 
tion of  the  differences  observed  other  than  the  complexity  of  the 
original  substance.  T.  S.  P. 

Compounds  of  Ammonia  and  Water.  Andreas  Skits  and 
S.  PosTMA  {I'roc.  K.  Akad.  Wetensch.  Amsterdam,  1909,  12,  186—188). 
— In  connexion  with  the  question  of  the  form  in  which  ammonia  is 
present  in  its  aqueous  solutions,  the  authors  have  determined  what 
compounds  are  deposited  when  various  mixtures  of  ammonia  and 
water  are  cooled.  The  freezing-point  curves  indicate  that  the  two 
compounds  NH3,H.20  and  2NHj,H20  are  formed;  these  melt  at 
-  77°  and  -  78°  respectively.  H.  M.  D. 

Formation  of  Nitric  Oxide  in  the  Carbon  Monoxide 
Flame.  Fhitz  Haber  and  JosephE.  Coates  {Zeitsch.  physikal.  Ch«m., 
1909,  69,  337 — 388). — The  method  of  experiment  was  a  modification 
of  that  described  in  previous  papers  (compare  this  vol.,  ii,  384,  801). 
The  arrangements  for  working  under  high  pressure  (up  to  45  atmos- 
pheres) are  described  in  detail. 

With  a  mixture  of  nitrogen  and  oxygen  in  equal  volumes  at  the 
ordinary  pressure,  very  little  nitric  oxide  is  obtained,  even  when  the 
gases  are  previously  warmed  to  800°  before  entering  the  combustion 
chamber.  The  yield  of  nitrous  products  is  greatly  increased  by 
increasing  the  pressure  above  5  atmospheres.  With  the  same 
mixture  at  5  atmospheres,  an  amount  of  nitrous  products  equivalent 
to  4 — 5  niols.  of  nitric  acid  per  100  mols.  of  carbon  dioxide  is 
obtained  without  preliminary  heating,  and  when  the  gases  are 
previously  heated,  as  much  as  6  mols.  of  nitric  acid  are  obtained. 
Increasing  the  pressure  from  5  to  9  atmospheres  increases  the  yield, 
but  a  further  increase  to  45  atmospheres  has  not  much  effect. 
When  air  is  used  instead  of  equal  volumes  of  nitrogen  and  oxygen, 
and  the  gases  are  not  previously  heated,  the  yield  is  small  even  under 
pressure,  but  when  the  gases  are  previously  heated,  3  mols.  of  nitric 
acid  per   loO  mols.  of  carbon  dioxide  are  obtained.     A  considerable 
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increase  of  temperature  does  not  greatly  affecb  the  yield,  so  that  the 
temperature-coefficient  of  the  reaction  is  very  small  under  the 
experimental  conditions. 

The  yield  of  nitric  oxide  is  calculated  on  the  assumption  that 
equilibrium  is  established  in  the  neighbourhood  of  2400*^,  and  that  it 
is  not  displaced  on  cooling.  A  comparison  appears  to  show  that  the 
amounts  obtained  aie  greater  ihan  the  calcuhited  values.  Although 
this  is  not  regarded  as  definitely  proved,  owing  to  the  uncertainty  of 
some  of  the  assumptions  made  in  the  calculations,  there  appears  to  be 
some  evidence  that,  af  art  from  purely  thermal  effects,  the  occuri-ence 
of  ionisation  in  certain  regions  of  the  flame  is  also  of  importance  for 
the  yield  of  nitrous  products. 

Nitric  oxide  is  also  formed  by  combination  of  nitrogen  and  oxygen 
in  the  electric  arc,  the  electric  spark,  and  at  white-hot  solid  surfaces. 
Although  in  these  circumstances  the  yields  are  not  greater  than 
the  values  calculated  from  the  thermal  effects  alone,  yet  ionisation 
may  play  a  part  as  well.  Some  support  is  afforded  to  this  view  by  the 
fact  that  previous  warming  of  the  reacting  substances  greatly  increases 
the  yield  of  nitrous  products.  From  purely  thermal  considerations, 
the  yield  must  depend  greatly  on  the  prevention  of  decomposition  of 
the  products  by  cooling  them  as  rapidly  as  possible,  and  this  would 
not  be  favoured  by  previous  warming  of  the  reacting  substances. 

G.  S. 

Dynamic  Allotropy  of  Phosphorus.  Ernst  Cohen^  and  J. 
Olie,  Jun.  {Chem.  Weekblad,  1909,  6,  821—848.  Compare  ^Hittorf, 
Ann.  Phys.  Ghem.,  1865,  126,  193;  Lemoine,  this  Journ.,  1871,  24, 
1157;  Troost  and  Hautefeuille,  Abstr.,  1874,  769  ;  Arcbowski,  Abatr., 
1896,  ii,  559;  Chapman,  Trans.,  1899,  76,  734;  Noelting  and 
Feuerstein,  Abstr.,  1900,  ii,  722;  Giran,  Abstr.,  1903,  ii,  362; 
Schenck,  Abstr.,  1905,  ii,  244 ;  Siemens,  Abstr.,  1906,  ii,  847 ; 
Bbeseken,  Abstr.,  1907,  ii,  343,  760;  and  Colson,  Abstr.,  1908,  ii, 
273). — From  experiments  on  the  specific  gravity,  heat  of  combustion, 
fusion,  and  vapour  pressure  of  samples  of  red  phosphorus,  the  authors 
conclude  that  only  two  allotropic  modifications  of  phosphorus  exist  : 
white  phosphorus  and  Hittorf's  metallic  phosphorus.  They  are  to 
be  regarded  as  dynamic  allotropes.  Red  phosphorus  is  a  solid  solution 
of  white  phosphorus  in  the  metallic  modification,  its  composition 
depending  on  the  temperature  of  formation  and  other  factors.  Since 
the  physical  constants  for  red  phosphorus  given  in  the  literature  are 
not  those  of  an  individual  substance,  they  are  without  scientific 
significance.  A.  J.  W. 

Solubilities  of  Orthophosphoric  Acid  and  its  Hydrates.  A 
New  Hydrate.  Alexander  Smith  and  Alan  W.  C.  Menzies  (J. 
Amer.  Chern.  Soc,  1909,  31,  1183-— 1191).— This  investigation  whs 
undertaken  with  the  object  of  studying  the  hydrates  of  orthophosphoric 
acid.  The  method  employed  consisted  in  making  a  series  of  deter- 
minations of  the  concentrations  of  saturated  solutions  in  stable  equi- 
librium with  the  solid  phase  between  -  16 '3°  and  42 '3°  (the  m.  p.  of 
orthophosphoric  acid).    The  results  show  that  only  two  hydrates  exist. 
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namely,  Joly'h  lt>«lraU$,  JH,!'!  ^.IljU  (Ab«tr.,  1885»  4B3),  and  a  new 
hydrate,  Uni^¥i)^,U^^).  The  M>lubilitjcurTMofthaMhjdratM have  been 
cutiHtrurted .  The  m.  p.'«  of  Joly'ii  hydrate  and  oribopboaphorie  acid 
hav«  t)ucti  ro  determined,  and  found  to  be  39*36°  and  43*80^  n- 
B{>ectively.  The  vA(N>ur  |>reitaure  of  Joly's  hydrate  ia  0*85  mm.  at  25°. 
Tlit^  Huthor  criticises  Giran's  work  (Abatr.,  1908,  ii,  685),  in  which  an 
attempt  waa  made  to  determine  the  hydratea  formed  bj  the  pboephorio 
acids  by  meaauring  the  initial  f.  p.'s  of  mixtarea  of  water  with  each 
acid.  It  is  8tated  that  Qirau's  failure  to  dieooTer  the  new  hydrate 
tvaN  due  to  hii  method  being  inauffioiently  refined.  K  0. 

Electrical  Conductivity  and  Viscosity  of  Oonoentratad 
Solutions  of  Orthopbosphoric  Acid.  Albxamdbb  Smith  and 
Alan  W.  C.  Mbvzibs  {J.  Amar.  Chem.  Soe.,  1909,  31.  1191—1194).— 
Of  the  three  hydrates  of  Rulphuric  acid,  only  one  influences  the 
electrical  conductivity.  The  present  work  wait  undertaken  to  ascertain 
whether  the  conductivity  of  phosphoric  acid  aolationa  is  similarly 
related  to  one  or  both  of  the  hydrates.  The  condoctiTity  has  been 
dcttM  mined  at  concentrations  between  89  7%  and  98*8%  at  2930°. 
The  rt'sults  are  tabulated  and  plotted  as  a  earve,  which  does  not  show 
any  t<  luioncy  to  bend  at  concentrations  corresponding  with  the  com- 
positions of  the  hydrates.  Orthopbosphoric  acid  therefore  differs 
from  sulphuric  acid  in  this  respect.  The  relative  viaooaities  of 
solutions  of  phosphoric  acid  of  concentrations  varying  from  90*6% 
to  981%  were  determined  at  25°.  The  curve  obtained  from  the 
results  does  not  show  any  marked  bend.  £.  Q. 

Solubility  and  Hydrates  of  Boric  Acid.  RArrAXLO  Nasini  and 
I.  .\(JKNO  {Zeitsch.  pht/sikat.  Chem.,  1909,  69,  483— 485).— The 
solubility  of  boric  acid  in  water  has  been  determined  between  0°  and 
120°.  Some  of  the  results,  in  grams  H3BO,  in  100  grams  of  the  solu- 
tion, are  as  follows  :  259  at  0°,  490  at  21°,  802  at  40**,  1290  at  60^, 
19  1 1  at  80°  28- 10  at  99  5°,  524  at  120°  Concordant  results  could 
not  be  obtained  at  higher  temperatures  (in  sealed  tabes)  owing  to  the 
action  of  boric  acid  on  glass. 

The  molecular  weight  of  boric  acid  in  water,  as  determined  by  the 
ebullioscopic  method,  is  normal  up  to  a  concentration  of  30%. 

The  formation  of  lower  hydrates  of  boric  acid  on  heating  has  been 
investigated  by  the  dilatometer  method.  At  107 — 108°,  metaboric 
acid  is  formed,  and  at  138 — 140°,  pyroboric  acid.  The  formation  of 
the  former  acid  has  been  confirmed  by  a  molecular  weight  determina- 
tion by  the  ebullioscopic  method  in  anhydrous  acetic  acid ;  observed 
value  =  383,  theoretical  value  44.  G.  8. 

The  Decolorising  Properties  of  Amorphous  Carbon.  Locis 
Pelet-Jolivet  and  C.  Mazzoli  {Bull.  Soc.  chim.,  1909  [iv],  5, 
1011 — 1019). — It  has  been  shown  previously  (Freundlich  and  Losev, 
Abstr  ,  1907,  ii,  534,  and  Pelet  and  Grand,  Rev.  gen.  Mat.  Col.,  1907,  11, 
225)  that  the  absorption  of  colouring  matters  by  charcoal  is  analogous 
to  the  absorption  of  dyes  by  textile  fabrics  and  follows  the  same  law. 

67—2 


1000  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Glassner  and  Saida  (Abstr.,  1907,  ii,  932)  have  suggested  that  the 
absorption  by  charcoal  is  due  to  the  presence  of  substances  containing 
cyanogen  groups. 

In  the  present  investigation,  sixteen  commercial  charcoals  of  animal 
and  vegetable  origin  have  been  compared  as  regards  their  decolorising 
powers  for  methylene-blue  and  ponceau  dyes,  and  it  was  found  that 
there  was  no  relation  between  the  decolorising  power  of  a  charcoal 
and  its  nitrogen  content.  Further,  purification  of  the  charcoal  in 
various  ways  made  little  difference  to  its  decolorising  power,  due 
allowance  being  made  for  experimental  error.  T.  A,  H. 

Diamonds  in  Iron.  Bernhard  Neumann  {Zeitsch.  Elektrochem., 
1909,  15,  817 — 820). — An  historical  account  of  the  investigations 
concerning  the  occurrence  of  diamond  in  meteoric  and  technical  iron. 
The  "diamonds"  which  have  been  observed  in  the  latter  are  now 
proved  by  the  work  of  Otto  Johannsen  {Stahl  und  Eisen,  1908,  29, 
348)  to  be  crystals  of  corundum.  T.  E. 

Transformation  of  Diamond  into  Graphite,  Rudolf  Yogel 
and  GusTAV  Tammann  {Zeitsch.  physikal.  Chem.,  1909,  69,  598 — 602. 
— The  experiments  were  undertaken  with  the  object  of  finding  at 
what  temperature  diamond  changes  to  graphite.  Mos^t  of  the  observa- 
tions were  made  with  splinters  of  Cape  diamonds,  which  were  placed 
in  glazed,  sealed  porcelain  tubes,  and  heated  in  an  electric  furnace. 
At  1000°,  the  change  is  exceedingly  slow,  and  may  not  occur  at 
all;  at  1200°  a  considerable  transformation  takes  place  within  twenty- 
four  hours,  and  at  1500°  is  relatively  rapid.  A  piece  of  diamond, 
which  was  heated  at  1600°  in  fused  calcium,  silicate,  so  as  to  exclude 
air,  was  also  superficially  changed  to  graphite.  G.  S. 

Apparatus  for  Separating  the  Inactive  Gases  from  Mixtures 
by  means  of  the  Electric  Flame.  Ferdinand  Henrich  [Zeitsch. 
Elektrochem.,  1909,  15,  749 — 751). — The  current  from  an  induction 
coil  (supplied  with  alternating  current  at  110  volts  and  4  amperes)  is 
passed  between  thick  platinum  wire  electrodes  in  a  glass  tube  3 '5  cm. 
wide.  The  essential  feature  of  the  apparatus  is  that  the  tube  is  drawn 
out  to  a  conical  shape  just  above  the  arc,  and  sealed  to  a  narrow  tube 
through  which  a  solution  of  sodium  hydroxide  is  continuously  supplied. 
This  spreads  over  the  glass  in  a  thin  film,  cooling  it  and  absorbing  the 
nitrogen  peroxide.  The  solution  flows  off  continuously  through  a  lute 
at  the  bottom  of  the  tube.  T.  E. 

Existence  of  Double  Salts,  in  particular  of  Oarnallite  and 
Schoenite,  in  Aqueous  Solution.  Robert  Kremann  {Jahrb.  K.  K. 
Geol.  Reichanstalt,  1908,58,  71 — 78). — The  question  as  to  whether  the 
double  salts,  carnallite  and  schoenite,  are  present  in  aqueous  solutions 
of  the  respective  component  simple  salts  has  been  examined.  In  the 
case  of  carnallite,  the  concentrations  of  solutions  of  potassium  chloride 
and  of  sodium  chloride  were  determined,  which,  according  to  con- 
ductivity  measurements,    are    isohydric    with    various    solutions    of 
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inapnestutn  chloride.  The  fact  that  the  isohydrio  solutions  of  potassium 
•  !  iMn  aro  more  concentrated  than  those  of  sodium  chloririe  is 
i'_  i  led  as  evidence  in  favour  of  the  existence  of  undecompoeed 
CHinHllite  in  the  more  concentrated  potassium  magnesium  chloride 
soluiiou.s.  In  more  dilute  solutions,  no  essential  difference  between 
the  concentrations  of  the  isohydric  potassium  and  sodium  chloride 
solution  iH  found,  indicating  that  the  double  salt  molecules  are  more  or 
loss  completely  decomposed. 

Similar  differences  are  found  when  solutions  of  magnesium  and  of 
zinc  sulphate  are  compared  with  reference  to  potassium  sulphate 
solutions.  The  differences  in  question  indicate  that  the  corresponding 
double  salts  are  unequally  stable  in  aqueous  solutions  of  the  same 
molar  concentration.  H.  M.  D. 

Monoclinic  Modification  of  Potassium  Dichromate.  Orro 
Hauseu  and  II.  IIeuzkelu  {ZeiUeh.  physikal.  Chem.,  1909,  68, 
175 — 176). — When  hot  concentrate*!  solutions  of  potassium  dichromate 
and  of  potassium  thiocyanute  are  mixed,  the  dichromate  crystallises 
on  cooling  in  yellowish-brown,  doubly-refracting,  monoclinic  plates. 
The  density  of  this  form  is  210,  whereas  that  of  the  ordinary  triclinin 
vnriety  is  2*67.  The  monoclinic  dichromate  is  unstable,  and  is  trans- 
formed into  the  triclinic  salt  when  kept  in  contact  with  it«  saturatc^d 
solution  or  in  moist  air.  It  seems  probable  that  the  new  form  of  the 
potassium  salt  is  isomorphous  with  monoclinic  ammonium  dichromate. 

H.  M.  D. 

Monoclinic  Variety  of  Sodium  Alums.  N.  I.  SuRGCTNorr  (BtUl. 
Acad.  iSci.  St.  Peler$bourg,  1909,  1057 — 1065). — A  solution  of  sodium 
alum,  which  is  supersaturated  at  20°  or  some  lower  temperature, 
deposits  crystals  of  the  cubic  system,  but  if  supersaturation  occurs  at 
a  temperature  higher  than  20^,  monoclinic  crystals, 

a:  6:  c»  2-5101  :1  :  09078;  /8=109°l', 
are  deposited.     The  composition  of  the  monoclinic  crystals  is  found  to 
correspond  almost  exactly  with  the  formula  :  NajAlj(S04)4,22HjO. 

T.  H.  P. 

Lithium  Molybdates.  Fritz  Ephraim  and  Max  Brand  {Zeitsch. 
anory.  Chem.,  19U9,  64,  258 — 262). — The  only  lithium  molybdate 
hitherto  known,  Li.,0,Mo03,  forms  white,  anhydrous,  monoclinic 
needles,  readily  soluble  in  water  to  an  alkaline  solution.  It  does 
not  form  isomorphous  mixtures  with  ammonium  molybdate.  "With  a 
slight  excess  of  molybdic  acid,  slender  needles  of  the  $aitj 

2Li20,3Mo03, 
are  obtained,  and  may  be  recrystallised  from  water,  in  which  it  is 
rather  sparingly  soluble.  With  hydrochloric  acid,  groups  of  needles  of 
the  salt,  LioO,2Mo03,5HoO,  are  obtained,  readily  soluble  in  hot  water. 
It  loses  one-third  of  its  water  of  crystallisation  at  120°,  the  remainder 
only  at  a  red  heat. 

Lithium  paramolybdale,  3Li20,7Mo03,28H20,  prepared  according  to 
the  equation  : 

7(Li20,Mo03)  -I-  8HNO3  =  3Li20,7Mo03  +  SLiNOj  +  iB^O, 
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crystallises  in  readily  soluble  bundles  of  needles.     The  salt,  * 

LiaO.SMoOgJHgO, 
obtained  by  evaporating  a  solution  of  the  next  salt,  removing  crystals 
of   raolybdic    acid,    and   concentrating    further,    forms  long,    slender 
needles.     If   fused  and  ignited  in  hydrogen,  a  dark  violet,  lustrous 
solid  is  obtained,  resembling  the  alkali  tungsten  bronzes. 

The  salt,  Li20,4Mo03,7H20,  obtained  by  boiling  lithium  carbonate 
with  a  large  excess  of  molybdic  acid,  or  according  to  the  equation  : 
4(Li20,3Mo03)  +  2HNO3  =  3(Li20,4Mo03)  +  2LiN03  +  H2O, 
forms   an    amorphous,  yellow    mass,  gradually    becoming    hard    and 
brittle.     Salts  containing  larger  quantities  of  molybdenum  could  not  be 
obtained.  0.  H.  D. 

Isomorphism  of  Sulphates,  Selenates,  and  Tellurates. 
Giovanni  Pellini  {Aui  R.  Accad.  Lincei,  1909,  [v],  18,  ii,  279 — 282). — 
From  solutions  containing  various  proportions  and  amounts  of  rubidium 
hydrogen  selenate  and  rubidium  hydrogen  tellurate,  the  author  has 
obtained  mixed  crystals  containing  from  51'55  to  67*46%  (mol.)  of  the 
selenate.  With  solutions  still  richer  in  the  selenate,  crystals  contain- 
ing proportions  up  to  100%  of  the  latter  can  be  obtained.  There 
exists,  however,  a  limit  to  the  proportion  of  the  tellurate  in  the  mixed 
crystals,  since  all  solutions  containing  more  than  about  50%  (mol.)  of 
the  tellurate  deposit  the  latter  in  a  pure  state.  The  solubility  iso- 
therm exhibits  all  the  characters  indicative  of  isodimorphous  salts,  but 
no  crystallographic  measurements  have  as  yet  been  made  of  the  two 
salts  and  the  mixed  crystals. 

With  mixed  solutions  of  rubidium  hydrogen  sulphate  and  rubidium 
hydrogen  tellurate,  most  of  the  results  obtained  can  be  interpreted  by 
assuming  the  formation  of  a  double  salt,  RbHTeO^.RbHSO^,  but 
indications  are  given  of  a  tendency  to  form  mixed  crystals. 

T.  H.  P. 

Rubidium  and  Csesium  Hydrogen  Carbonates.  Robert  de 
YouGRk^D  {Co nipt  rend.,  1909,  149,  719 — 721.  Compare  this  vol.,  ii, 
730). — Hydrogen  carbonates  of  rubidium  and  ctesium  are  prepared 
from  concentrated  solutions  of  the  normal  carbonates  by  saturating 
them  with  carbon  dioxide  and  drying  over  phosphoric  oxide  in  an  atmos- 
phere of  carbon  dioxide.  The  anhydrous  hydrogen  carbonates  are 
obtained  as  monoclinic  prisms,  or,  occasionally,  in  the  case  of  the 
rubidium  salt,  long  needles.  These  salts,  which  are  not  hygroscopic, 
are  very  soluble  in  water,  the  rubidium  salt  requiring  7*02  equivalents 
of  water,  and  the  csesium  salt  5"  13  equivalents,  for  solution  at  20°. 
They  are  also  soluble  to  the  extent  of  2%  or  more  in  alcohol,  in 
which  potassium  hydrogen  carbonate  is  nearly  insoluble.  Rubidium 
and  caesium  hydrogen  carbonates,  which  are  more  stable  than  the 
potassium  salt,  are  unaffected  at  125°,  and  only  coji verted  into 
normal  carbonates  at  175°  in  a  current  of  inert  gas.  The  heats 
of  dissolution  at  15°  are  as  follows:  KHCO3  -5-320  Cal., 
RbHCOg- 4-731  Cal.,  CSHCO3- 4-317  Cal.  The  heats  of  neutralisa- 
tion and  of  formation  from  the  elements  are  remarkably  similar  for 
potassium,  rubidium,  and  caesium  hydrogen  carbonates,  whereas  the 
sodium  salt  gives  distinctly  smaller  values.  R.  J.  C. 
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Rubidium  and  Caesium  Molybdates.  Fbitz  £phrajm  and 
Heinkicii  Herschfinkkl  (Zeilsch.  anorg.  Chem.,  1909,  64,  263—272. 
Compare  this  vol.,  ii,  1001). — litthidium  mo/y6(ia<«,' Rb^OyMoO,,  pre- 
pared by  dissolving  molybdenum  trioxide  in  a  warm  folution  of 
rubidium  hydroxide,  evapontting,  and  washing  the  deliquescent  mass 
with  alcohol,  forms  white  ciiists.  The  salt,  Rb,0,2Mo05,2HjO, 
obtained  on  evaporating  solutions  containing  nitric  acid,  forms  readily 
soluble  prisms  or  plates.  A  corresponding  potassium  salt  is  not 
known.  With  a  slight  excels  of  nitric  acid,  a  white  precipitate  of  the 
Bait,  Rb20,4Mo03,2'5H,0,  insoluble  in  water,  is  obtained.  If  four 
times  the  quantity  of  nitric  acid  is  added,  a  salt, 

RboO.llMoOyS-SHjO, 
is  obtained  in  pale  yellow,  microscopic  needles  on  heating.     With  still 
larger  quantities  of  nitric  acid,  the  yellow  sails,  lih^O,\Zyi.oO^,\\l.f) 
and  Rb.^O,18MoOg,  are  obttiined. 

By  boiling  rubidium  molybdato  with  molybdic  acid,  and  crystal- 
lising the  solution,  crystals  of  the  salt,  Rb,O,4MoO,,0'5H2O,  the 
paramoli/bdate,  3Kb,0,7MoO3.4H,0,  and  the  salts^ 

4RbjO,5MoO„12H.p 
and  SRbgO.TMoOjjHHoO,  which  may  be  isomorphous  mixtures,  are 
obtained.     The   paramolybdate  is    partly  decomposed   by  hot   water, 
giving  salts  of  the  approximate  composition  :  3Rb30,dMo03,6UjO  and 
Rb.,0,3Mo03.6-5HjO. 

Similar  ciesium  molybdates  are  obtained,  having  the  formulae: 
Cs20,5MoO„3H20 ;  C820,3MoO,.H,0  (or  3Cs2O,10MoO,,3H2O)  ; 
2C820,5Mo63,5H,0,  and  08,0,1 6MoOj,8HjO.  0.  H.  D. 


The  ActioD  of  Ozone  on  Metals  and  the  Cause  of  Passivity. 
WiLiiELM  ^Ianciiot  {Ber.,  1909,  42,  3942—3948.  Compare  Manchot 
and  Kauip>chulte,  Abstr.,  1907,  ii,  G16). — The  author's  previous 
investigations  have  shown  that  silver  only  reacts  with  ozone  in  the 
cold  when  a  small  quantity  of  oxide,  either  chemically  deposited  or 
mechanically  attached,  is  present.  The  action  of  cold  3%  ozone  is  a 
sensitive  means  of  detecting  a  film  of  oxide  in  silver  and  other  metals. 
Silver  is  shown  to  form  a  thin  film  of  oxide  in  air  at  200°.  A  plate 
of  silver,  heated  in  this  way  or  dipped  in  concentrated  nitric  acid  and 
washed,  is  anodic  to  clean  untreated  silver. 

Passivity  is  due  to  the  formation  of  a  thin  film  of  oxide.  The 
gradual  spontaneous  disappearance  of  the  passivity,  which  has  been 
considered  to  be  inconsistent  with  the  oxide  hypothesis,  is  due  to  the 
mechanical  flakiug-off  of  the  film.  This  process  can  be  observed  in 
the  case  of  mercury  at  55°. 

Cadmium,  iron,  copper,  and  zinc  react  with  oxygen  at  a  temperature 
only  slightly  above  that  at  which  they  react  with  ozone.  Tin  reacts 
readily  with  ozone  at  500°,  and  nickel  at  415".  Lead  at  227^  reacts 
like  silver  at  240°.  Lead  and  iron,  rendered  passive  by  immersion 
in  nitric  acid  and  well  washed,  react  almost  instantaneously  with 
ozone  in  the  cold,  and  the  same  is  observed  with  iron  rendered 
passive  by  being  made  the  anode  in  dilute  sulphuric  acid. 

C.  H.  D. 
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Solubility  of  Hydrogen  and  Oxygen  in  Solid  and  Fused 
Silver.  Adolf  Sieverts  and  Joh.  Hagenacker  (Zeitsch.  physikal 
Chem.,  1909,  68,  115—128.  Compare  Abstr.,  1907,  ii,  741).— The 
measurements  were  made  in  an  apparatus  consisting  essentially  of  a 
porcelain  tube  (containing  the  silver)  connected  to  a  manometer  and 
to  a  tube  for  removing  or  admitting  gases  ;  the  porcelain  tube  was 
electrically  heated  when  necessary. 

Hydrogen  is  not  absorbed  either  by  solid  or  fuped  silver. 

Solid  silver  absorbs  very  little  oxygen,  but  when  the  metal  is  fused, 
absorption  is  rapid,  and  equilibrium  is  reached  in  about  fifteen 
minutes.  One  volume  of  silver  absorbs  20  3  volumes  of  oxygen  at 
973°  under  760  mm.  oxygen  pressure,  and  17 "56  volumes  at  1125°, 
the  amount  diminishing  regularly  with  increased  temperature.  As 
regards  the  relationship  between  the  pressure,  p,  and  the  amount,  w, 
of  oxygen  absorbed,  the  equation  Vp/m  =  constant  holds  approxi- 
mately. Henry's  law,  therefore,  does  not  apply  to  the  solubility  of 
oxygen  in  fused  silver ;  when  the  pressure  is  reduced  to  one-fourth  of 
its  value,  the  amount  of  gas  absorbed  is  reduced  to  one-half.      G.  S. 

Action  of  Heat  on  Silver  Sulphite  and  its  Alkali  Double 
Sulphites.  Formation  of  a  Dithionate.  Henri  Baubigny 
(Compt.  rend.,  1909,  149,  735— 737).— Silver  sulphite  is  said  to  be 
decomposed  by  boiling  water  into  silver  sulphate,  sulphur  dioxide,  and 
metallic  silver,  but  in  presence  of  excess  of  alkali  sulphite,  the  whole 
of  the  silver  is  precipitated.  The  author  shows  that  only  a  small 
proportion  of  the  silver  sulphite  is  decomposed  in  this  way,  more  than 
80%  being  converted  into  dithionate  :  2Ag2S03 — ^AggSgOg  +  2Ag,  and 
it  is  only  at  a  much  higher  temperature  that  sulphate  and  sulphur 
dioxide  are  produced  from  the  dithionate.  Double  sulphites  are 
converted  almost  quantitatively  (95%)  into  dithionates  :  2AgNaS03 — >- 
NagSgOg -f- 2 Ag,  and  the  whole  of  the  silver  is  precipitated.  After 
precipitating  any  excess  of  alkali  sulphite  by  barium  chloride,  only  a 
slight  odour  of  sulphur  dioxide  can  be  detected,  but  the  solution  then 
contains  barium  dithionate. 

The  formation  of  dithionates  from  sulphites  is  analogous  to  the 
formation  of  trithionates  from  the  double  thiosulphates  of  alkali  and 
heavy  metals  (Spring,  this  Journ.,  1875,  129),  R.  J.  C. 

Volatility  of  the  Bromides  of  Radium,  Barium,  Strontium, 
and  Calcium.  Alfred  Stock  and  Hans  Heynemann  (Ber.,  1909, 
42,  4088 — 4093). — Experiments  have  been  made  to  see  if  radium 
bromide  could  be  conveniently  separated  from  barium  bromide  by 
fractional  sublimation.  The  substance  to  be  investigated  was  gradu- 
ally heated  in  a  quartz  tube,  and  the  temperature  noticed  at  which  a 
definite  deposit  was  formed  on  the  cold  part  of  the  tube.  These 
sublimation  temperatures  could  be  sharply  determined  in  the  case 
of  the  bromides  of  calcium,  strontium,  and  barium  ;  they  were 
respectively  720°,  77<)°,  and  820°.  Btrium  bromides  containing 
1/1000,  1/100,  and  6%  respectively  of  radium  bromide  were  then 
investigated  ;  the  sublimates   formed   were  collected  while  the   tube 
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WAS   heated    to   about   900'^   for   some    hours.     A  first  aod   smaller 
sublimate  was  generally  collected,  and  then  a  secoiAl  larger  one. 

It  was  fuund  (1)  that  radium  bromide  is  less  volatile  than  barium 
bromide ;  (2)  that  by  fractional  sublimation  the  residue  becomes 
richer  in  radium.  The  radium  conc'entrations  in  the  residue  and 
sublimate  are  all  the  more  different  the  smaller  the  quantity  of  the 
latter.  T.  S.  P. 

Preparation  of  Compounds  containing  Active  Oxygen. 
Emanuel  Mkuck  (D.R.-P.  213457).— When  the  alkali  hydrogen 
sulphates,  or  hydrogen  carbonates,  are  treated  in  aqueous  solution 
with  the  alkaline  earth  peroxides,  or  perhydroxides,  the  corresponding 
peroxysul phaUa  or  peroxycarbonaU$  are  formed,  as  represented  by  the 
equation  :  Ba(OH)^  +  2NaH()0,  =  BaCO,  +  NajCO^  +  3H,0. 

F.  M.  G.  M. 

Loss  (of  Weight]  of  Heavy  Spar  on  Heating.  Wiluelm 
Vaubel  {Chein.  Zeit.,  11)09,  33,  1121  —  1 122).— Barium  sulphate  shows 
a  loss  of  weight  when  heated  for  an  hour  in  the  Bunsen  flame.  The 
resulting  product  is  alkaline,  and  contains  an  appreciable  quantity  of 
barium  sulphide.  It  has  been  found  that  certain  heavy  spars  losio 
from  0-5  to  0'7%  in  weight  on  heating,  and  a  portion  of  this  has  been 
traced  to  the  evolution  of  carbon  dioxide.  H.  M.  D. 

Solutions  of  Lime  and  Silica  in  Fused  Calcium  Chloride. 
Kurt  Arndt  and  Willi  Loewenstein  (Zeitsch.  £lektroc/iem.,  1909, 
15,  784— 790).— Between  860°  and  940°,  100  grams  of  calcium 
chloride  dis.solve  16*2  grams  of  calcium  oxide.  Silica  dissolves 
slowly,  chlorine  being  evolved  and  calcium  orthosilicate  formed.  The 
percentages  of  silica  in  the  saturated  solutions  are  at  800°,  2*5  ;  850°, 
3-8;  900°,  5-4;  950°,  7-6.  When  a  solution  of  lime  in  calcium 
chloride  is  fused  in  a  porcelain  tube,  it  dissolves  nearly  one  molecule 
of  silica  for  two  molecules  of  lime  in  solution.  The  conductivities  of 
several  solutions  of  this  kind  are  measured  ;  the  results  are  in  harmony 
with  the  view  that  the  calcium  orthosilicate  and  lime  in  solution 
diminish  the  conductivity  of  the  calcium  chloride  independently  and 
in  proportion  to  their  quantity.  From  the  measurements,  the  specific 
conductivity  of  pure  calcium  chloride  is  extrapolated ;  it  is  at  800°, 
2-10  ;  850°,  2-27  ;  900°,  2-40;  950°,  2-51.  The  den.sities  of  solutions 
of  lime  in  calcium  chloride  are  also  determined ;  the  density  increases 
by  0*009  for  each  1%  of  dissolved  cUcium  oxide  ;  the  density  of  pure 
calcium  chloride  is  at  800°,  2-048;  850°,  2-026;  900°,  2-o"'o2.  One 
per  cent,  of  calcium  orthosilicate  increases  the  density  by  0-012. 
The  equivalent  conductivity  of  calcium  chloride  is  calculated  from 
these  data.  T.  E. 

Permeability  of  Glass  to  Vapours.  Haks  Landolt  {Zeitach. 
physikat.  Chem.,  1909,  68,  169 — 174). — On  the  basis  of  experiments 
which  appeared  to  indicate'  that  many  gases  and  vapours  can  pass 
through  glass  at  the  ordinary  temperature,  Zengelis  (this  vol.,  ii,  134) 
has  suggested  that  Landolt's  experiments,  relating  to  the  total  weight 
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of  substances  before  and  after  chemical  reaction,  afford  evidence  of  a 
real  loss  of  weight- in  certain  cases.  To  test  the  possibility,  of  the 
correctness  of  this  view,  the  author  has  made  experiments  with 
solutions  of  silver  sulphate  and  ferrous  sulphate,  and  with  solutions  of 
hydriodic  and  iodic  acids,  under*  conditions  similar  to  those  employed 
by  Zengelis.  Samples  of  the  same  glass  as  that  iised  in  the  weight 
experiments  were  employed,  but  entirely  negative  results  were 
obtained.  With  sealed  vessels  of  thinner  glass,  the  results  were  also 
negative.  As  a  result  of  these  measurements,  the  explanation 
previously  given  (Abstr.,  1908,  ii,  366)  of  the  observed  small  changes 
in  weight  of  the  above-mentioned  substances  on  reaction  requires  no 
modification.  The  fact  that  the  changes  were  found  to  be  smaller  in 
vessels  which  were  covered  on  the  inside  with  a  layer  of  parafiin,  is 
attributed  to  the  low  thermal  conductivity  of  the  paraffin  layer. 

H.  M.  D. 

Zinc  Alloys.  B.  E.  Curey  {J.  Physical C hem.,  1909, 13,  589—605). 
— The  work  of  Monkemeyer  (Abstr.,  1905,  ii,  171)  and  Schemtschuschny 
(Abstr.,  1906,  ii,  549)  on  the  freezing-point  curve  of  zinc-anbimony 
alloys  indicated  the  existence  of  two  compounds,  ZnSb  and  ZngSbg, 
and  of  three  eutectic  mixtures.  An  inversion  point  was  noticed  in  the 
cooling  curves  of  all  alloys  between  ZngSbg  and  pure  Zn.  This  point, 
about  321°  in  Monkemeyer's  experiments,  was  supposed  to  indicate  an 
aliotropic  form  of  zinc,  but  Schemtschuschny  showed  that  the  inversion 
was  in  the  alloy  ZngSbg.  It  is  now  shown  that  considerable  errors 
due  to  supercooling  were  present  in  the  experiments  referred  to.  The 
author's  experiments  were  made  on  the  heating,  instead  of  cooling, 
curves  of  well  annealed  ingots. 

The  curve  obtained  exhibits  only  one  maximum  and  two  eutectics. 
The  compound  ZnSb  (35%  Zn)  is  confirmed.  Both  microscopical  and 
thermal  data  disprove  the  formation  of  a  compound  ZugSbg.  A  solid 
solution  of  the  alloy  ZnSb  and  zinc  begins  to  appear  above  35%  zinc. 
Alloys  from  40%  to  45%  of  zinc  are  homogeneous  whether  chill  cast  or 
annealed,  and  consist  of  crystals  of  solid  solution.  Beyond  45%  the 
solid  solution  crystals  are  mixed  with  crystals  of  zinc.  The  solid 
solution  shows  a  maximum  melting  point,  565°,  at  45%. 

The  healing  curves  of  all  alloys  containing  the  solid  solution  exhibit, 
not  one,  but  two  inversion  temperatures.  The  solid  solution  therefore 
exists  in  three  forms  :  a,  jB,  and  y.  In  presence  of  zinc,  that  is,  in  alloys 
containing  more  than  45%  of  zinc,  y  is  transformed  into  /8  at  405°,  and 
P  into  a  at  437°.  In  presence  of  the  compound  SbZn,  that  is,  in  alloys 
containing  35 — 40%  of  zinc,  the  transformation  temperatures  are  485° 
and  500°  respectively.  In  solid  solutions  containing  40 — 45%  of  zinc, 
crystallising  homogeneously,  the  transformation  temperatures  are 
intermediate  and  vary  with  the  composition.  The  one  inversion  point 
noticed  by  Monkemeyer  and  Schemtschuschny  is  more  than  70"  too 
low,  owing  to  supercooling.  The  freezing-point  curve  cuts  the  trans- 
formation curve  of  fi  into  a  (437°)  at  95%  of  zinc,  so  that  between  95% 
and  100%  of  zinc  no  a  is  formed  from  the  melt. 

The  eutectic  mixture  at  97*5%  of  zinc,  solidifying  at  411°,  that  is, 
above  the  transformation  temperature  of  y  into  ^,  consists  of   /3  and 
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pure  zinc.  No  microscopic  difference  can  be  detected  between  a,  /3, 
and  y,  the  evidence  for  which  is  entirely  thermal.  The  compound  ZnSb 
doeR  not  form  Holid  solutions  with  antimony. 

Alloys  of  zinc  with  tin  contain  no  compounds,  the  only  two  phases 
being  pure  zinc  and  a  solid  solution  of  zinc  in  tin  containing  up  to  5% 
of  zinc  if  chill  caKt  or  7%  after  annealing  at  180°. 

Zinc  cadmium  alloys  give  a  similar  curve,  but  the  phases  are 
two  series  of  solid  solutions  of  zinc  in  cadmium  and  of  cadmium  in 
zinc,  containing  upwards  of  4%  and  5%  of  solute  respectively  after 
annealing  at  217°. 

The  miscibility  of  zinc  with  lead  and  of  zinc  with  bismuth  is  very 
slight.  Practically  pure  lead  and  zinc  separate  from  all  mixtures 
of  the  two,  distinct  layers  being  formed.  The  liquid  phases  become 
more  miscible  as  the  temperature  rises,  until  near  920^  the  liquid 
is  homogeneous. 

Mixtures  of  zinc  and  bismuth  deposit  two  phases,  namely,  pure 
zinc  and  a  solid  solution  of  zinc  in  bismuth,  containing  Tipward.s  of 
4"/,.     The  melted  mixture  becomes  homogeneous  at  820°.       K.  J.  C. 

Action  of  Carbon  and  Silicon  on  Zinc  Sulphide  at  High 
Temperatures.  Walter  FKAENKEL(i^«to^/u»^t«,  1909,6,682 — 688). 
— Mixtures  of  zinc  sulphide  and  carbon  are  known  to  volatilise  at 
high  temperatures.  When  the  mixture  is  heated  in  a  quartz  vessel 
to  1300 — 1400°  in  an  atmosphere  of  nitrogen,  a  volatile  product  is 
obtained,  containing  zinc,  carbon,  and  sulphur,  which  reacts  with  the 
silica  of  tiie  enclosing  vessel.  The  product  is  also  volatile,  and 
corresponds  approximately  with  the  composition  ZnSSi.  Using  a 
carbon  lining  to  the  tube,  the  vapours  nevertheless  penetrate  to  the 
quartz,  and  introduce  silicon  into  the  mixture. 

The  compou7id,  ZnSSi,  is  also  obtained  by  heating  zinc  sulphide  to 
1300'^  with  silicon.  It  condenses  to  hard,  brown  crusts.  With  acids 
the  sulphur  is  evolved  quantitatively  as  hydrogen  sulphide,  and  with 
aqueous  alkalis,  hydrogen  is  evolved.  It  maybe  polished  like  a  metal, 
and  is  microscopically  homogeneous.  The  electrical  conductivity  is 
less  than  that  of  silicon.  C.  H.  D. 

Carbonates  of  Some  Heavy  Metals.  Karl  Feist  {Arch. 
Fharm.,  1901»,  247,  439 — 447). — The  preparation  of  pure  basic 
carbonates  of  metals  such  as  zinc  is  a  very  tedious  operation,  owing 
to  the  difficulty  of  washing  the  voluminous  precipitates  produced 
when  solutions  of  the  salts  are  precipitated  with  sodium  carbonate. 
This  difficulty  is  met  by  grinding  the  crystalline  salt  of  the  heavy 
metal  with  a  slight  excess  of  crystallised  sodium  carbonate  until  no 
more  carbon  dioxide  is  evolved  and  the  whole  mass  has  become  liquid. 
Water  is  then  added,  the  precipitate  washed  by  decantation,  since  it 
readily  settles,  and  dried. 

Zinc  sulphate  gave  a  basic  carbonate  having  the  composition 
lH2O,l*03CO2,2-15ZnO,  which  agrees  approximately  with  the  formula 
ZnC03,Zn(OH).2.  In  only  one  case  was  a  good  result  obtained  with 
copper  sulphate,  the  precipitate  generally  retaining  basic  sulphate. 
With    lead   nitrate    or   acetate    a    basic    carbonate   intermediate    in 
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composition  between  that  of  the  normal  carbonate  and  that  of  white 
lead  was  produced.  Aluminium  sulphate  gave  a  precipitate  which 
contained  a  basic  sulphate  and  also  a  basic  carbonate,  which  could  not 
be  removed  by  washing.  With  ferric  chloride  (FeClg,  I2H2O)  a  neutral 
dark  brown  powder  was  obtained,  which  dissolved  in  acids  with 
evolution  of  carbon  dioxide.     The  composition  was 

lC02,7-7H20,6-8Fe203. 
Continued  washing  with  water  gradually  removed  the  basic  carbonate, 
because    of    hydrolysis,   and  then    the  precipitate    no    longer   settled 
rapidly.  T.  S.  P. 

Metastability  of  the  Metallic  World.  Ernst  CoheiV  and 
Katsuji  Inouye  {Chem.  Weekhlad,  1909,  6,  881 — 892.  Compare 
Cohen,  Abstr.,  1908,  ii,  858). — Metals  in  ordinary  use  are  in  a  meta- 
stable  condition,  and  can  be  changed  into  a  more  stable  state,  not  only 
by  rise  of  temperature,  but  also  by  inoculation.  When  a  strip  of  lead 
having  a  cross  etched  on  its  surface  by  the  action  of  50%  nitric  acid 
for  thirty  minutes,  is  kept  in  contact  under  pressure  with  a  .similar 
unetched  lead  strip  at  180°  for  seventeeu  hours,  the  cross  is  found  to 
be  developed  on  the  second  strip.  Similar  results  can  be  obtained  by 
inoculating  zinc  with  zinc,  brass  with  brass  and  copper,  copper  with 
copper,  and  bismuth  with  bismuth,  the  extent  of  the  inoculation 
depending  on  the  nature  of  the  metallic  substances  and  the  experi- 
mental conditions.  The  temperatures  employed  by  the  authors  were 
100°  and  180°,  and  the  duration  of  the  experiments  varied  between 
seventeen  and  forty-eight  hours.  Contact  under  pressure  at  ordinary 
temperatures  does  not  induce  the  inoculation.  All  the  metals  and 
alloys  employed  in  the  experiments  had  been  rolled  out  in  strips,  and 
therefore  had  been  submitted  to  severe  mechanical  strain. 

The  decay  of  lamp  reservoirs  made  of  rolled  brass,  stamped  out  to 
the  required  form,  as  well  as  that  of  door  handles  and  other  metallic 
objects,  is  attributed  by  the  authors  to  a  tendency  to  pass  into  a  more 
stable  condition.  The  appearance  of  the  corroded  parts,  vietved 
through  the  microscope,  is  similar  to  that  of  the  metal  after  etching, 
whilst  that  of  the  sound  portions  resembles  the  appearance  of  freshly- 
rolled  brass.  A.  J.  W. 

New  Method  for  Determining  the  Composition  of  Mixed 
Crystals  Deposited  by  Alloys  at  Different  Temperatures. 
DoMENico  Mazzotto  {Nuovo  Cim.,  1909,  [v],  18,  ii,  180 — 196). — This 
method,  which  is  based  on  a  knowledge  of  the  heats  of  fusion  developed 
when  the  mixed  crystals  solidify,  may  be  used  for  determining  the 
compositions  of  the  mixed  crystals  separating,  not  only  at  the  eutectic 
point,  but  also  at  higher  temperatures.  If  an  alloy  of  two  metals,  A 
and  B,  having  the  composition  a,  begins  to  solidify  at  the  temperature 
t,  higher  than  the  eutectic  temperature,  and  if  also  the  concentration  a^ 
corresponds  with  some  lower  temperature  t^,  and  p  be  the  weight  of 
the  crystals  deposited  between  the  temperatures  t  and  <j,  then  unit 
weight  of  the  alloy  may  be  divided  into  two  parts  :  (1)  a  weight  p  of 
crystals  of  unknown  composition  a^,  and  (2)  a  weight  1  -/)  of  liquid 
alloy  of  composition  a^.     The  weight  of  the  component  A  contained  in 
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the  cryRtals  (1)  will  be  /mi,,  and  in  the  liquid  portion  (1  -/>)a,,  so  that 
/>a, +  (l -p)a,  =a  or  o,  — (o -a,)//»  +  a,.  The  value  of  p  is  given  by 
the  formula  p^Q/c,  where  Q  represents  the  number  of  calories 
developed  in  the  partial  solidification  occurring  between  the  tempera- 
tureH  t  and  l^  and  c  the  mean  heat  of  fusion  of  the  solid  depo»ited, 
which  cau  be  determined  by  the  formula  c=»(c,  -  ^,)/(l  -  Qj/Cj),  Q^ 
Iveing  the  heat  developed  by  solidification  of  the  alloy  down  to  the 
(Mitectic  point,  c^  the  heat  of  fusion  of  the  eutectic  alloy,  and  o,  the 
tutal  heat  of  fusion  of  the  alloy.  If  a,  is  found  to  have  the  value  0,  it 
is  evident  that  the  coui(>onent  B  is  deposited  in  the  pure  state  from 
alloys  which,  with  re.spect  to  the  eutectic,  have  an  excess  of  B,  whilst 
if  a,  ■■1,  the  pure  component  A  is  depooited  from  alloys  containing 
excess  of  A.  In  the  case  in  which  the  alloy  solidifies  completely  above 
the  eutectic  (joint,  Q  would  have  the  value  zero  and  c^^e^  The  case 
when  /,  corre8pood8  with  the  eutectic  temperature  is  discussed  with 
the  help  of  a  construction  similar  to  that  employed  by  Tammann 
(Al)str.,  1904,  ii,  113  ;  1905,  ii,  444)  in  the  thermal  analysis  of  crys- 
tallised chcniicil  com(>ounds,  the  ordinates  representing,  not  the 
duration  of  the  arrest  of  the  thermometer  at  the  eutectic  point,  but 
the  heats  developed  by  the  solidification  of  the  separate  alloys  down  to 
the  eutectic  point. 

The  method  is  applied  to  the  following  binary  alloys  :  (1)  Lead  and 
tin  ;  the  results  obtained  are  in  good  agreement  with  those  of 
Roseuhain  and  Tucker  (Abstr.,  1908,  ii,  1038).  (2)  Tin  and  zinc- 
Here  the  values  of  c  for  alloys  containing  excess  of  tin  (a  =  0-952  or 
0'941)  or  excess  of  zinc  are  higher  than  the  respective  heats  of  fusion 
of  pure  tin  and  zinc  ;  this  phenomenon  is  probably  connected  with  the 
large  amount  of  heat  absorbed  in  the  formation  of  these  alloys.  The 
alloys  rich  in  zinc  deposit  pure  zinc,  and  those  rich  in  tin,  pure  tin. 
(3)  Tin  and  bismuth. — Tiie  results  here  indicate  that  the  mixed 
crystals  at  the  eutectic  point  contain  16%  of  bismuth.  Alloys  with 
excess  of  bismuth  (a  for  tin  =  0*200  and  0*111)  defosit  either  pure 
bismuth  or  crystals  containing  a  very  small  proportion  of  tin.  (4). 
Bismuth  and  lead. — In  this  case  the  values  of  c  for  alloys  containing 
excess  of  bismuth  differ  little  from  the  heat  of  fusion  of  this  metal, 
but  for  other  alloys,  for  instance,  the  eutectic,  the  values  of  c  are 
very  low  compared  with  those  for  the  two  components ;  this  behaviour 
is  doubtless  related  to  the  large  amount  of  heat  developed  in  the 
formation  of  these  alloys.  The  alloys  with  excess  of  bismuth  deposit 
this  metal  in  a  sensibly  pure  state,  but  with  those  containing  excess 
of  lead,  mixed  crystals  contsxining  proportions  of  bismuth  varying  up 
to  a  maximum  of  38 — 39%  are  deposited.  T.  H.  P. 


Two  Lead  Silicates.  Hkrmon  C.  Coopkb,  L.  I.  Shaw,  and 
N.  E.  LooMis  {Ber.,  1909,  42,  3991—3993  ;  Anier.  Chem.  J.,  1909,42, 
461 — 473.  Compare  this  vol.,  ii,  890). — A  numoer  of  mixtures  of 
lead  oxide  and  fiuely-powdered  quartz,  in  which  the  proportions  varied 
from  100  to  43  equivalents  %  of  lead  oxide,  have  been  investi- 
gated. In  order  to  obtain  an  uniform  composition,  the  mixtures 
were  melted,  then  cooled,  and  the  si  lid  finely-pawdered,  again  melted, 
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slowly  cooled,  and  powdered ;  the  resulting  powder  could  then  be 
used  for  the  investigation  proper.  This  method  of  procedure  was 
necessary,  since  no  conclusions  could  be  drawn  from  the  cooling  curves 
owing  to  the  large  amount  of  supercooling.  The  heating  curves  were 
therefore  taken,  and  the  results  obtained  point  to  the  existence  of  two 
lead  silicates,  namely,  the  ortho-silicate,  PbgSiO^,  melting  at  746°,  and 
the  meta-silicate,  PbSiOg,  melting  at  766°.  Lead  oxide  was  found  to 
melt  at  888°. 

When  quickly  cooled,  all  fusions  containing  less  than  80  equiva- 
lents %  of  lead  oxide  give  clear,  coloured  glasses.  When  slowly 
cooled,  all  fusions  containing  more  than  60  equivalents  % 
of  lead  oxide  crystallise  completely ;  those  which  are  richer  in  silica 
crystallise  only  in  part,  but  if  the  resulting  solid  is  finely  powdered 
and  heated  for  several  hours  to  a  temperature  which  is  10 — 100° 
lower  than  the  melting  point,  a  sintered,  crystalline  mass  is  obtained. 

T.  S.  P. 


Co-precipitation  of  Thallium  Sulphide  with  other  Sulphides. 
LuDWiK  Bruner  and  J.  Zawadski  {Bull.  Acad.  Sci.  Cracow,  1909, 
312 — 321). — If  thallium  is  precipitated  as  sulphide  from  solutions 
containing  other  metals,  the  value  of  the  constant  A;=  [Trj^[H2S]/[H']- 
will  be  affected  if  sulphides  of  the  other  metals  are  precipitated  along 
with  the  thallium.  The  relation  between  the  value  of  the  constant 
and  the  molar  composition  of  the  precipitate  will  give  information 
as  to  the  nature  of  the  precipitate. 

Qualitative  experiments  showed  that  besides  the  sulphides  of  the 
arsenic  sub-group,  the  sulphides  of  mercury  and  copper  aie  thrown 
down  together  with  thallium  from  acid  solutions ;  lead  and  cadmium 
sulphides  do  not  carry  down  thallium  sulphide  with  them. 
Quantitative  experiments  wex^e  made  in  the  presence  of  arsenic  and 
copper  salts,  the  equilibria  being  determined  from  both  sides  as  follows  : 
Solutions  containing  thallium  sulphate  and  either  arsonious  oxide  or 
copper  sulphate  were  treated  at  25°  with  hydrogen  sulphide,  or  else 
the  precipitate  so  obtained  was  treated  with  sulphuric  acid  in  a 
current  of  hydrogen  sulphide.  Equilibrium  is  attained  only  after  a 
very  long  time,  in  some  cases  only  after  two  or  three  months. 

Arsenious  sulphide  forms  a  series  of  solid  solutions  with  thallium 
sulphide  from  pure  arsenious  sulphide  to  73*5  mols.  %  of  thallium 
sulphide.  Above  73*5  mols.  %  the  normal  value  for  the  equilibrium 
constant  is  obtained,  and  the  precipitate  can  be  seen  to  contain  ^wo 
phases,  namely,  black,  crystalline  thallium  sulphide  and  a  brown,  solid 
solution  of  arsenious  and  thallium  sulphides. 

Cupric  sulphide  forms  a  compound,  Tl2S,4CuS,  with  thallium 
sulphide,  and  over  the  interval  20 — 36  mols.  %  of  thallium  sulphide  it 
forms  a  series  of  solid  solutions  which  are  best  explained  as  being 
solutions  of  Tl2S,2CuS  in  Tl2S,4CuS,  and  of  TlgS  in  Tl2S,2CuS.  At 
concentrations  of  more  than  36  mols.  %,  normal  values  of  the  equi- 
librium constant  are  obtained  ;  there  are  then  two  solid  phases,  con- 
sisting of  thallium  sulphide  and  probably  a  solid  solution  of  thallium 
sulphide  in  the  compound  Tl2S,2CuS.  T.  S.  P. 
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The  Occurrence  of  Copper  in  the  Stassfurt  Potash 
Deposits.  WiLHELM  BiLTZ  and  E.  Maucus  (Zeitsch.  an<yrg.  Cfiem., 
1909,  64,  236 — 244). — The  samples  of  potash  deposits  receDtly 
examined  for  the  presence  of  ammonia  and  nitrates  (this  vol ,  ii,  571) 
have  now  been  tested  for  copper,  which  has  been  proved  to  exist  in 
tea-water. 

(bpper  sulphide  is  soluble  in  concentrated  solutions  of  sodium 
chloride.  For  rock-salt  specimens,  therefore,  200  grams  are  dissolved 
in  650  c.c.  of  water,  and  the  bulk  of  the  salt  precipitated  by 
hydrogen  chloride  j-  the  copper  is  precipitated  from  the  filtrate 
by  hydrogen  sulphide,  reprecipitated,  and  ultimately  estimated 
colorimetrically  with  potassium  ferricyanide.  Carnallite  may  be  pre- 
cipitated directly  with  hydrogen  sulphide,  as  it  does  not  retain  copper 
sulphide  in  solution.  Salt-clay  and  anhydrite  must  be  extracted  with 
a  mixture  of  one  part  hydrochloric  acid  and  5  parts  nitric  acid.  The 
clay  probably  contains  copper  as  sulphide. 

The  quantity  of  copper  ranges  from  0*10  mg.  in  200  grams  rock 
.salt  to  1*32  mg.  in  salt-clay.  The  anhydride  veins  are  slightly  richer 
than  the  neighbouring  salt. 

The  adsorption  of  copper  sulphate  by  salt-clay  and  fire-clay  has 
been  measured.  The  former  has  three  times  as  great  a  capacity  for 
adsorbing  copper  as  the  latter.  C  H.  D. 

Transformation  Points  of  Copper-Aluminium  Alloys. 
Variation  of  Electrical  Resistance  with  Temperature.  Maurice 
Bakhke  {Compt.rend.,  1909,  149,  678  —  681.  Compare  Guillet,  Abstr., 
1905,  ii,  712). — The  tempering  of  aluminium  bronzes  containing 
8  to  16%  of  aluminium  has  l>een  shown  to  depend  on  transformations 
which  OLCur  at  about  500°  and  750°,  although  there  is  some  disagree- 
ment as  to  the  actual  temperatures.  The  author  has  measured  the 
electrical  resistance  of  thick  bars  of  two  alloys  containing  9%  and 
12%  of  aluminium.  The  bars  were  heated  in  an  Heraeus  resistance 
furnace,  a  vacuum  being  maintained  to  prevent  oxidation,  and  the 
temperature  being  measured  by  a  Le  Chatelier  couple.  Transition 
points  were  found  at  roughly  200°,  500°,  and  750°.  The  alloys  were 
not  uniform  in  composition,  and  the  impurities  such  as  iron,  silicon, 
etc.,  were  irregularly  distributed,  so  that  the  transition  points  in  every 
sample  were  different.  The  changes  are  reversible,  but  in  every  case 
the  retransformation  on  cooling  takes  place  at  a  lower  temperature. 
Continual  heating  and  cooling  do  not  alter  the  transformation 
temperatures,  but  render  them  sharper,  owing  to  the  increase  in 
homogeneity  which  occurs.     Liquation  is  also  an  important  factor. 

R.  J.  C. 

Ammoniacal  Solutions  of  Cupric  Hydroxide.  Harry  M. 
Dawson  {Zeitsch.  physikal.  Chetn.,  1909,  69,  110— 122).— The  nature  of 
the  complex  present  in  ammoniacal  solutions  of  cupric  hydroxide  has 
been  investigated  by  solubility  and  distribution  measurements,  as  well 
as  by  electrical  conductivity  measurements.  The  results  appear  to 
indicate  that  the  copper  is  present  in  the  form  of  the  compound 
Cu(N  113)^(011)2,  a  moderately  strong  base. 
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The  cupric  hydroxide  was  prepared  by  adding  ammonia  to  a  boiling 
solution  of  cupric  sulphate  until  the  supernatant  liquid  begins  to  turn 
blue ;  the  precipitated  basic  salt,  after  washing,  is  treated  with  sodium 
hydroxide,  and  the  resulting  bright  blue,  crystalline  hydroxide  washed 
and  dried.  The  product  thus  obtained  appears  to  be  a  definite 
modification  of  the  hydroxide.  Solubility  measurements  were  made  at 
18°  in  solutions  containing  from  0*20  to  10  mols.  of  ammonia  per 
litre.  A  formula  for  calculating  the  results  is  deduced,  and  good 
constants  are  obtained  for  solutions  containing  1  to  8  mols.  of  ammonia 
per  litre  on  the  assumption  that  the  copper  is  associated  with  4NH3. 
The  "constants"  in  very  dilute  and  very  concentrated  solutions  are 
somewhat  smaller  than  the  normal  value  on  the  above  assumption  as 
to  the  nature  of  the  complex,  but  for  this  plausible  explanations  have 
been  found.  The  experimental  results  are  not  in  agreement  with 
those  of  Bonsdorff  (A.bstr.,  1904,  ii,  733),  and  it  is  suggested  that  the 
solutions  used  by  the  latter  were  supersaturated. 

The  variation  of  the  electrical  conductivity  of  ammoniacal  cupric 
hydroxide  solutions  with  the  ammonia  concentration  has  been 
measured  and  compared  with  the  results  obtained  for  ammoniacal 
solutions  of  barium  hydroxide,  piperidinium  hydroxide,  copper 
sulphate,  and  sodium  sulphate  in  equivalent  concentration.  All  the 
curves  in  which  the  conductivities  are  plotted  as  ordinates  against  the 
ammonia  concentrations  as  abscissae  show  maxima  at  different  ammonia 
concentrations  in  each  case.  No  very  definite  conclusions  can  be 
drawn  from  the  results ;  they  are  not  incompatible  with  the  assumption 
that  the  ammoniacal  cupric  hydroxide  solution  contains  one  and  the 
same  base,  independent  of  the  ammonia  concentration. 

Measurements  of  the  distribution  of  ammonia  between  the  solutions 
in  question  and  chloroform  have  been  made  at  18°,  but  the  results  are 
not  very  conclusive,  owing  to  the  fact  that  the  ratio  of  total  ammonia 
to  copper  is  of  the  order  100  :  1,  and  that  the  correction  to  be  applied 
for  the  salting-out  effect  of  the  cuprammonia  hydroxide  on  the 
ammonia  is  somewhat  uncertain.  On  the  whole,  the  results  support 
the  view  that  the  ratio  of  combined  ammonia  to  copper  is  4  :  1. 

G.  S. 

The  System  CugS-FeS.  Karl  Bornemann  and  F.  Schreyer 
{Metallurgie,  1909,6,  619 — 630). — Mixtures  of  the  synthetic  sulphides 
are  heated  in  a  fire-clay  crucible  with  a  thin  lining  of  Marquardt  mass 
in  an  atmosphere  of  nitrogen.  In  most  cases  some  copper  is  set  free 
during  cooling.  The  freezing-point  curve  is  complicated,  and  is  con- 
sidered to  indicate  the  existence  of  three  compounds,  2Cu2S,FeS, 
3Cu2H,2FeS,  and  2Cu2S,5FeS,  the  formula  of  the  last  being  uncertain. 
Only  the  first  of  these  is  stable  at  all  temperatures  below  the  freezing 
point.  The  compound  2CuoS,5FeS  undergoes  a  transformation  at 
915°,  and  breaks  up  between''600°  and  600°  into  2Cu2S,FeS  and  FeS. 
The  compound  3Cu2S,2FeS  undergoes  a  change  at  180 — 230°,  metallic 
copper  being  set  free,  the  other  product  of  the  reaction  being  a  com- 
pound rich  in  sulphur,  probably  FeSj,  forming  solid  solutions  with  the 
undecomposed  compound.  Attempts  to  inhibit  the  reactions  by 
quenching  failed  in  all  cases. 
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i^oth  the  microscopical  and  thermal  methods  of  investigation  were 
used.  C.  H.  D. 

Cuprous  Sulphites  of  Etard  and  of  Rogojski.  Ludwio 
Hamjjeiu}  {XettHch.  j)hy8ikal.  Chem.,  1909,  69,  512 — 522). — As  there  is 
some  difTerenco  of  opinion  as  to  the  purity  and  even  the  existence  of 
the  cuprous  sulphites  described  by  Etard  (Abstr.,  1882,  1165)  and 
Rogojski  {J.  pr.  Chem.,  1851,  53,  409)  respectively,  these  salta 
have  been  prepared  and  examined  by  the  author. 

Ktard's  salt  was  prepared  by  boiling  50  c.c.  of  a  65%  solution  of 
acetic  acid  with  powdered  copper  acetate  until  the  solution  is 
saturated  ;  the  clear  liquid  is  decanted,  and  a  brisk  stream  of  sulphur 
dioxide  passed  through  it  for  five  to  seven  minutes  in  a  special 
apparatus  kept  in  boiling  water.  The  liquid  quickly  becomes  deep 
blue  and  the  Kulphite  separates  in  the  form  of  small,  lustrous,  light 
amber-coloured  plates;  formula,  UujSO,,JHjO.  The  yield  is  about 90% 
of  the  calculated  value. 

Cuprous  acetate,  first  prepared  pure  by  P^hard  (Abstr.,  1903, 
ii,  293),  has  also  been  obtained  by  the  action  of  sulphur  dioxide  on  the 
solution  of  cupric  acetate  in  acetic  acid  prepared  as  above. 

Rogojski's  salt  was  prepared  by  adding  6  grams  of  ammonium 
cuprous  sulphite,  Cu2(NH^)j(SOj)2  to  an  almost  saturated,  aqueous 
solution  of  sulphurous  acid,  and  then  passing  a  slow  stream  of  sulphur 
dioxide  through  the  solution.  After  hix  hours,  the  colourless  crystals 
at  first  obtained  are  completely  changed  to  red,  prismatic  crystals  of 
the  composition  CujSOjiUjO.  The  salt  obtained  in  this  way  is  not 
quite  pure,  but  is  obtained  pure  by  digesting  Etard's  salt  with  an 
aqueous  solution  of  t>ulphurous  acid  in  the  absence  of  air. 

The  constitution  of  the  two  salts  has  not  yet  been  elucidated. 

G.  S. 

Atomic  Weight  of  Mercury.  C.  W.  Easley  (J.  Amer.  Chem. 
aS'oc,  1909,  31,  1207— 1218)— The  atomic  weight  of  mercury  has 
been  determined  by  the  analysis  of  pure  mercuric  chloride.  In  order 
to  determine  the  ratio  HgCI., :  Hg,  the  mercury  was  estimated  in  the 
following  uj:inuer.  A  known  weight  of  mercuric  chloride  was  dis- 
solved in  water,  sodium  hydroxide  was  added  in  slight  excess  of  the 
amount  required  to  precipitate  the  mercuric  oxide,  and  hydrogen 
peroxide  was  gradually  added  until  all  the  oxide  had  been  reduced  to 
the  metal.  On  applying  heat,  the  mercury  collected  into  a  globule 
with  the  exception  of  a  small  quantity  which  remained  in  a  finely 
divided  state.  The  globule  of  mercury  was  washed  repeatedly  with 
water  and  afterwards  with  acetone,  and  dried  in  a  current  of  air. 
The  finely  divided  mercury  was  collected  on  a  small  filter,  which  was 
afterwards  treated  with  nitric  acid  and  heated  on  the  steam-bath, 
bromine  being  added  to  ensure  the  complete  conversion  of  the  mercury 
into  mercuric  salt.  The  solution  was  then  diluted  and  boiled  to 
eliminate  the  excess  of  bromine,  and  was  treated  with  hydrogen 
sulphide  in  order  to  precipitate  the  mercury  as  mercuric  sulphide. 
The  sulphide  was  collected  on  a  small  filter,  and  the  latter  was  placed 
in  a  platinum  crucible  and  covered  with  water  acidified  with  hydro- 
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chloric  acid.  By  the  use  of  a  cathode  of  gold  foil,  the  mercury  was 
deposited  and  could  be  weighed,  the  weight  thus  obtained  being  added 
to  that  of  the  mercury  globule.  From  the  results  of  four  experiments, 
the  average  value  for  the  atomic  weight  of  mercury  was  found  to  be 
200-48  (01  =  35-46). 

In  estimating  the  chlorine  in  mercuric  chloride,  the  mercury  was 
first  removed  by  the  method  already  described.  The  filtrate  and 
washings  containing  the  chlorine  were  acidified  with  nitric  acid.  A 
weighed  amount  of  pure  silver  was  dissolved  in  nitric  acid,  and,  after 
being  heated  to  expel  nitrous  fumes,  was  diluted  to  about  iV710  con- 
centration and  added  to  the  solution  containing  the  chlorine.  The 
silver  chloride  was  carefully  collected  and  washed,  and  the  small 
quantity  dissolved  in  the  filtrate  and  washings  was  estimated  by 
means  of  the  nephelometer.  The  average  of  six  experiments  gave 
the  atomic  weight  of  mercury,  calculated  from  the  ratio  HgClj  :  2AgC], 
as  200-62  (01  =  35-46,  Ag=  107-88).  This  value  is  regarded  as  more 
accurate  than  that  obtained  from  the  first  series  of  experiments,  and 
is  0-3  higher  than  the  value  at  present  accepted.  E.  G. 

Potassium  Mercuri-iodide.  J.  Hofle  and  G.  Yervuekt  (Cenir. 
Min.,  1909,  554 — 555). — The  following  alteration  in  Goldschmidt's 
method  for  preparing  Thoulet's  solution  is  described.  Mercuric  iodide 
and  the  minimum  necessary  quantity  of  water  are  triturated  to 
a  thick  paste,  care  being  taken  to  avoid  the  formation  of  lumps. 
The  requisite  quantity  of  powdered  potassium  iodide  is  then  added  in 
small  quantities  at  a  time,  stirring  meanwhile.  Solution  takes  place 
rapidly,  and  a  clear  liquid  is  obtained,  from  which  the  excess  of  water 
is  removed  by  evaporation  on  the  water-bath  to  incipient  crystallisation. 
The  resulting  solution  has  a  density  greater  than  3-220,  but  it  does 
not  remain  constant ;  it  may  be  taken  as  3*22,  however.  The 
potassium  mercuri-iodide  can  be  obtained  from  the  solution  in  the 
form  of  yellow  crystals.  When  heated  with  water,  mercuric  iodide  is 
deposited  at  first,  but  it  readily  dissolves  in  the  resulting  solution. 

T.  S.  P. 

Compounds  of  Selenium  and  of  Tellurium  with  Mercury. 
Giovanni  Pellini  {Atti  E.  Accad.  Lincei,  1909,  [v],  18,  ii,  211 — 217). 
— [With  R.  Sacerdoti.] — At  the  ordinary  pressure,  combination  of 
mercury  and  selenium  under  the  action  of  heat  takes  place  slowly,  the 
presence  of  excess  of  selenium  being  requisite  ;  this  can  only  be  separated 
from  the  crystalline  compound,  HgSe,  by  slow  fractional  distillation. 
When  the  two  elements  are  mixed  in  atomic  proportions,  complete 
combination  occurs  only  in  a  sealed  tube,  the  whole  of  which  must  be 
heated  at  550 — 600°  for  some  time.  The  pasty,  amalgam-like  masses 
obtained  on  triturating  mercury  and  selenium  in  a  mortar  consist  of 
mixtures  of  mercury  and  mercuric  selenides.  At  500 — 550°,  a 
mixture  of  the  two  elements  containing  98,  95,  90,  80,  or  70  atom  % 
of  selenium  undergoes  partial  fusion,  and  on  cooling  the  mass  the 
thermometer  exhibits,  in  all  cases,  one  resting  stage  at  132 — 139°. 
The  fusion  curves  for  the  same  mixtures  show  a  thermometric  stoppage 
at  216 — 218°,  the  m.  p.  of  pure  selenium  being  220°.     The  conclusion 
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is  drawn  that  mercuric  selenide  dissolves  very  slightly  in  selenium,  even 
at  a  high  temperature.  The  temperature  halt  of  the  fusion  curves 
correnpouds  with  the  eutectic  Se  +  HgSe,  whiUt  that  of  the  freezing 
curves  is  due  to  the  rapid  transformation  of  the  superfused  selenium 
into  the  stable,  grey  modification. 

[With  C.  AuREooi.] — Mixtures  of  mercury  and  powdered  tellurium 
react  readily  on  heating  with  development  of  a  considerable  amount  of 
heat.  When  66  atom  %  or  more  of  tellurium  is  present,  the  mixture 
fuses  completely,  whilst  mixtures  less  rich  in  tellurium  decompose  at  a 
high  temperature  with  liberation  of  mercury.  The  solidification 
curves  of  mixtures  containing  from  60  to  95  atom  %  of  tellurium 
exhibit  a  eutectic  temperature  halt  at  about  410°.  The  form  of  the 
curves  indicates  the  existence  of  a  mercuric  telluride,  HgTe,  which, 
however,  melts  with  decomposition  at  the  ordinary  pressure,  its  upper 
limit  of  stability  being  about  550°.  The  eutectic  Te  +  HgTe 
corresponds  with  87  atom  %  of  tellurium,  and  has  a  distinctly 
cry.stalline  appearance.  Tellurium  dissolves  only  slightly  in  mercury. 
When  triturated  in  a  mortar  at  the  ordinary  temperature,  mercury 
and  tellurium  yield  a  greyish-white  paste  with  a  metallic  lustre,  from 
which,  after  a  long  time,  or  by  gently  heating,  the  compound  HgTe 
may  be  isolated.  T.  H.  P. 

Solubility  of  Aluminium  Hydroxide  in  Solutions  of 
Aluminium  Sulphate  and  Artificial  Production  of  Alumlan. 
Robert  Kkemann  and  K.  HCttinoer  {Jahrb.  K.  K.  litichsanstalt,  1908, 
58,  637 — 658). — Aluminium  hydroxide  is  only  slightly  soluble  in  very 
concentrated  solutions  of  aluminium  sulphate.  As  the  concentration 
of  this  diminishes,  the  solubility  increases,  and  attains  a  maximum, 
which  at  20°,  40°,  and  60°  corresponds  respectively  with  solutions 
containing  32,  28,  and  38%  of  aluminium  sulphate.  With  further 
diminution  of  the  concentration  of  the  sulphate,  the  solubility  of  the 
hydroxide  decreases.  The  solubility  curve  shows  a  break  at  points 
corresponding  with  8*5%  aluminium  sulphate  at  20°,  and  with  7  5%  at 
40°  and  60°. 

Crystallisation  experiments  have  shown  that  the  solid  phases  which 
correspond  with  the  three  parts  of  the  solubility  curve  are  respectively  : 
Al.j(SOj3,16H20;alumian,  Al,0(SO^)2,12HjO,  andin  the  case  of  the 
more  dilute  aluminium  sulphate  solutions,  a  salt  more  basic  than 
alumian. 

From  observations  of  the  rate  of  decomposition  of  methyl  acetate 
in  corresponding  solutions  of  normal  aluminium  sulphate  and  the 
basic  salt  alumian,  it  appears  that  the  latter  is  hydrolysed  to  a 
greater  extent  than  the  former. 

Measurements  of  the  vapour  tension  of  the  partly  dehydrated 
normal  and  basic  salts  indicate  that  normal  aluminium  sulphate 
forms  hydrates  with  2HoO  and  12HjO,  as  well  as  with  I6H2O  and 
I8H0O,  and  that  the  basic 'salt  forms  hydrates  with  lOHoOand  llHgO, 
as  well  as  with  I2H2O.  "    H.  M.  D. 

Binary  Systems  of  Alumina  with  Silica,  Lime,  and 
Magnesia.  Earnest  S.  Shepherd,  George  A.  Rankix,  and  Fred. 
Eugene  Wright  (Amer.  J.  Sci.,  1909,  [iv],  28,  293— 333).— Only  one 
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compound  of  alumina  and  silica  is  stable  in  contact  with  the  fused 
mass ;  this  is  the  mineral  sillimanite,  AljSiOr,.  The  minerals 
andalusite  and  cyanite  of  this  same  composition  were  not  produced 
artificially ;  they  pass  slowly  into  sillimanite  when  heated  above 
1300°. 

Of  lime  and  alumina  there  are  four  definite  compounds  : 

3CaO,A.l.p3  (m.  p.  <  1550°) ;  SCaO.SAlgOg  (m.  p.  1387°); 

CaO,Al203  (m.  p.  1587°)  ;  3CaO,5Al203  (m.  p.  <  1725°). 

The  first  and  last  of  these  have  no  true  m.  p.,  but  they  are  completely 

liquid  at  the  temperatures  quoted.     A  second  unstable  form  of  each 

of  the  compounds  50aO,3Al2O3  and  SCaOjSAlgOg  is  recognised. 

There  is  only  one  compound  of  magnesia  and  alumina,  namely, 
MgCAlgOg  (artificial  spinel). 

The  system  MgO-CaO  appears  to  be  a  eutectic  series  with  no 
compound  and  little,  if  any,  solid  solution.  Here  the  temperature 
ranges  are  too  high  for  satisfactory  investigation. 

The  optical  characters  of  the  above-mentioned  compounds,  and  also 
those  of  lime  and  alumina  (artificial  corundum),  are  described  in  detail. 
The  products  are  in  all  cases  extremely  fine  grained.  L.  J.  S. 

Hydrolysis  of  Salts  of  the  Cations  AV"  and  Cr"*.  G.  Povab- 
NiN  (/.  Ru88.  Phys.  Chem.  Soc,  1909,  41,  1014— 1033).— The  author 
has  devised  an  apparatus  for  determining  the  degree  of  hydrolysis  of  a 
salt  in  solution  by  measuring  the  p.  d.  in  an  element  consisting  of  the 
salt  solution,  with  and  without  the  addition  of  the  anion  of  the  salt, 
hydrogen-platinum  electrodes  being  employed.  The  salts  used  in  the 
experiments  described  were  aluminium,  chromic,  and  sodium  sulphates 
and  sodium  chloride.  The  results  of  the  measurements  made  lead  to 
the  following  conclusions. 

The  retardation  of  the  hydrolysis  of  aluminium  and  chromic 
sulphates  produced  by  the  ion  SO/'  is  greater  than  that  caused  by 
201'.  Hence  these  sulphates,  in  presence  of  the  ions  of  an  univalent 
metal  (Na'),  are  hydrolysed  to  a  less  degree  than  are  the  correspond- 
ing chlorides.  In  general,  chromic  sulphate  is  somewhat  more  strongly 
dehydrolysed  by  the  ions  SO/'  and  01'  than  is  aluminium  sulphate. 
For  the  concentrations  v^^  —  v^-^,  chromic  sulphate  is  hydrolysed  to  less 
extent  than  aluminium  sulphate,  which  is  opposed  to  what  was  found 
for  the  chlorides  of  these  metals  at  the  concentration  v^2  ^Y  Bjerrum 
(Abstr.,  1907,  ii,  554)  and  Denham  (Trans.,  1908,  93,  41);  it  is 
possible  that  for  other  coocentrations  this  relation  is  reversed. 
Alcohol  and  formaldehyde  lower  the  extent  of  hydrolysis  of  aluminium 
and  chromic  sulphates,  whilst  sucrose  is  without  influence. 

T.  H.  P. 

Passivity  of  Iron.  Wolf  J.  Muller  and  Johannes  Konigsberger 
{Zeitsch.  Elektrochem.,  1909,  16,  742— 746).— The  authors  reply  to 
Krassa's  criticism  of  their  observations  of  the  reflecting  power  of 
active  and  passive  iron  (this  vol.,  ii,  738).  They  consider  that  they 
have  proved  definitely  that  iron  may  be  passive  when  there  is  no  film 
of  oxide  on  it.  Krassa's  argument  in  favour  of  the  oxide  theory  may 
be  expressed  thus  :  in  many  cases  in  which  iron  is  passive,  a  skin  of 
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oxide  can  be  seen  on  it ;  the  skin  will  therefore  exist  in  caeet  in  which 
it    18   not    visible.      This  is  an  inadmisxible  extrapolation  of  optical 

obcervatioiis  (i-oinpare  also  MnDchot,  this  vol.,  ii,  1003).  T.  E. 

Metallographic  Observations  in  a  Vaouam  at  High  Tem- 
p*  rat  ires.  P.  OBBRBorriR  {iltUUlwyu^  1909,  6,  564 — 667X— A 
iiir).ii;  itiun  of  Le  Obatelier'a  microeoope  is  described,  by  means  of 
which  a  iiiotal  surface  maj  be  examined  at  temperatures  from  0°  to 
1000"  in  a  vacuum.  The  vacuum  furnace  is  made  of  quarts,  heated 
by  a  platinum  resistance  wound  on  quarts. 

The  formation  of  temper  carbon  when  a  steel  containing  3*6%  C  and 
1  '7%  Si  in  annealed  has  been  obaerved  in  this  apparatus,  and  it  is 
Rhown  ihnt  the  formation  of  temper  carbon  takes  place  in  the  cementite 
and  proceeds  with  increasing  rapidity.  C.  H.  D. 

The  Eiquilibrium  Diagram  of  Iron-Carbon  Alloys.  Fkikohicu 
Wist  [with  N.  Outowsky]  {JfetaUurgit,  1909,  6,  612-529).— The 
goliduH  curve  of  the  iron-carbon  scries  between  0  and  4*2%  C  has  been 
determined  by  quenching  experiments.  The  saturation  point  of  the 
solid  solution  lies  near  1*8%  U.  Carbon  separates  from  the  solutions 
only  in  the  form  of  oementite,  Fe,C,  the  production  of  graphite  being 
always  due  to  a  secondary  decomposition  of  the  cementite.  The 
presence  of  silicon  is  not  necessary  for  the  liberation  of  graphite.  The 
evidence  on  these  points  is  provided  by  phoio-micrograpbs  of  the 
alloys  under  various  conditions  of  quenching.  C  H.  D. 

Iron  Phosphides.  Hknri  Lk  Chatkukr  and  S.  WoLOODiint 
{Compt.  rend.,  1909,  149,  709— 714).— Although  nine  different  phoe- 
pliides  of  iron  have  been  described,  the  authors  have  been  unable  to 
prepare  five  of  these.  Four  compounds,  Fe,P,  Fe,P,  FeP,  and  Fe^P,, 
certainly  exist,  although  the  composition  of  the  last  two  is  not 
absolutely  established. 

Fused  mixtures  of  phosphorus  and  iron  containing  more  than  84*4% 
of  iron  were  found  to  consist  of  crystals  of  Fe,P  embedded  in  a 
eutectic  mixture  of  this  phoi>phide  with  iron.  The  mass  was  powdered, 
and  the  more  magnetic  particles,  separated  by  the  magnet,  had  the 
composition  FpjP.  This  phosphide  may  also  be  prepared  by  fusing 
copper  phosphide  with  a  sufficient  quantity  of  iron,  when  almost  pure 
FegP  rises  to  the  top  as  a  separate  phase.  This  is  also  purified  by 
removing  non-magnetic  impurities. 

The  phosphide,  FegP,  has  D  674,  m.  p.  1110°,  and  magnetic  trans- 
formation point  445 — 435°.  At  the  ordinary  temperature  its  perme- 
ability is  one-tliird  that  of  pure  iron.  It  dissolves  in  concentrated 
hydrochloric  acid  with  production  of  pure  hydrogen  : 

FegP  +  6HC1  +  4H2O  — >  SITeCl,  +  PO^H^  4-  IIH. 
The  next  member  of  the-  series,  FegP,  is  insoluble  in  acids,  except 
aqua  regia.      Mixtures  cf  FcgP  and  Fe.,P  form  no  eutectic,  and  the 
compound  Fe^Pg,  described  by  Boblique,  does  not  exist. 

The  phosphide,  Fe.2P,  is  obtained  by  fusing  excess  of  copper  phosphide 
with  iron.  On  dissolving  the  mass  in  nitric  acid,  beautiful  crystalline 
needles,  apparently  hexagonal,  remain.     Reduction  of  phosphates  by 
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the  aluminothermic  method  sometimes  gives  pure  FegP,  which  may 
also  be  obtained  by  fusing  phosphorus  with  iron  and  separating  the 
more  magnetic  impurities,  FegP  has  D  6*56,  m.  p.  1290°,  magnetic 
transformation  point  80°,  and  permeabihty  about  l/50th  that  of  FcgP. 

The  phosphide,  FeP,  is  obtained  by  passing  phosphorus  vapour  over 
FegP  at  red  heat  until  no  further  increase  in  weight  occurs.  It  is 
slightly  more  magnetic  than  FegP,  D  5*76  ;  magnetic  transformation 
point  48°. 

The  compound,  Fe2P3,  has  been  prepared  by  the  authors  by  the  action 
of  phosphorus  iodide  vapour  on  reduced  iron.  A  variable  mass  is 
obtained,  but  on  the  edges  steel-grey  crystals  of  a  non-magnetic 
character  are  found,  which  have  a  constant  composition.  It  has  I)  4'5, 
and  its  magoetic  permeability,  l/75th  that  of  the  phosphide  FeP,  is 
only  thirty  times  that  of  distilled  water.  The  permeability  increases 
slowly  as  the  temperature  fails  to  —  50°,  but  no  magnetic  transform- 
ation point  could  be  found.  H.  J,  0. 

Reactions  in  Non-aqueous  Solutions.  IV.  In  Methyl  Acetate. 
Alexander  Naumann  [with  Jean  Rill  and  Ferdinand  Bezold]  {Ber., 
1909,  42,  3789—3796.  Compare  Abstr.,  1904,  ii,  819).— The 
anhydrous  methyl  acetate  used  distilled  between  56 "8°  and  57*6°,  and 
had  D4*  =0"935.  For  the  majority  of  the  experiments,  half-saturated 
solutions  were  used,  A  lengthy  list  is  given  of  salts  which  are 
soluble  or  insoluble  in  methyl  acetate. 

A  solution  of  potassium  thiocyanate  reacts  with  solutions  of  sodium 
iodide  aud  lithium  nitrate,  giving  precipitates  of  potassium  iodide  and 
potassium  nitrate  respectively.  Ammonium  thiocyanate  and  lithium 
nitrate  give  a  precipitate  of  ammonium  nitrate. 

At  18°  the  saturated  solution  of  cobalt  chloride  in  methyl  acetate, 
D4*  =  0*938,  contains  1  part  of  solute  to  271  parts  of  solvent.  With 
potassium  thiocyanate  a  white  precipitate  of  potassium  ehloride  is 
formed  ;  with  lithium  nitrate  the  precipitation  of  lithium  chloride  is 
incomplete.  On  passing  ammonia  into  the  saturated  solution,  dark 
rose-red  crystals,  having  the  composition  CoCl2,6NH3,  were  obtained. 

Cobalt  bromide  dissolves  in  methyl  acetate  to  the  extent  of  1  part 
in  9-74  at  18°;  DJ^  =1-013.  With  potassium  thiocyanate  the 
solution  gives  a  precipitate  of  potassium  bromide.  On  treatment 
with  ammonia,  pale  rose-red  crystals,  CoBr2,6NH3,  were  obtained  ; 
these  crystals  lose  ammonia  on  heating,  and  at  120°  they  have  the 
composition  CoBr2,2NHg,  their  colour  then  being  blue.  Hydrogen 
sulphide  produces  only  a  slight  cloudiness  in  the  solution  of  cobalt 
bromide;  the  further  addition  of  ammonia  gives  a  precipitate  of  cobalt 
sulphide. 

At  18°  a  saturated  solution  of  cupric  chloride,  Tif  =  0*939,  contains 
1  part  of  that  salt  to  181  parts  of  methyl  acetate.  With  stannous 
chloride  a  precipitate  of  cuprous  chloride  is  produced.  Ammonia 
produces  a  blue  precipitate  of  the  composition  CuCl2,6NHg  ;  at  135° 
these  crystals  lose  ammonia  and  become  green,  their  formula  then 
being  CuCl2,2NIl3.  With  hydrogen  sulphide  a  precipitate  of  cupric 
sulphide  is  formed. 

A  saturated    solution  of    mercuric  chloride,   DJ^  =1'251,   contains 
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1  part  mercuric  chloride  to  2 '35  parts  methyl  acetate  at  18°.  With 
pMt.i  -iiim  thiocyHpate,  ammonium  thiocyanate,  barium  iodide,  and 
{>i>t:i~siiini  mercuri-iudide,  it  gives  precipitates  of  potassium  chloride, 
ammonium  chloride,  barium  chloride,  and  potaHsium  chloride  respec- 
tively. Ammonia  gives  the  compound  HgCl2,2NH,.  With  hydrogen 
sulphide  a  yellow  compound,  UifCly2HgS,  is  produced,  whereas  with 
ammonia  and  hydrogen  sulphide,  mercuric  sulphide  is  formed. 
Stannous  chloride  givoH  mercurous  chloride  when  present  in  small 
amount,  but  when  in  excess  mercury  in  precipitated. 

Mercuric  bromide  dissolves  in  methyl  acetate  to  the  extent  of 
1  part  in  456  at  18°  The  solution  has  D^"  -1090.  Ammonia 
gives  the  compound  Hg6rj,2NH,,  and  hydrogen  sulphide  the  yellow 
compound  HgBr^L'HgS  Ammonia  and  hydrogen  sulphide  together 
give  rise  to  mercuric  sulphide. 

Calcium  nitrate  dissolves  in  methyl  acetate  to  the  extent  of  1  part 
in  1*44  at  18^ ;  D^"  =>  1*313.  Hydrogen  chloride  produces  a  precipitate 
of  the  double  compound,  (JaClgiCHg'CO^Me.  This  compound  was  also 
obtained  when  methyl  acetate  was  dried  wiih  calcium  chloride. 
Mercuric,  stannous,  zinc,  cupric,  and  cobalt  chlorides  have  no  action. 

T.  8.  P. 

Phosphorus  Compounds  of  Cobalt.  S.  F.  Schbmtschuschnt 
and  J.  ScHKi'ELKFK  {Zeiisch.  anorg.  Chem,  1909,  64,  245 — 257)  — 
Phosphides  of  metals  of  high  melting  point  are  conveniently  prepared 
by  making  pellets  of  the  metal  with  red  phosphorus,  heating  in  a 
crucible,  then  covering  with  barium  chloride,  and  raising  the  tem- 
perature to  the  melting  point.  More  metal  is  then  added,  and  red 
phosphorus,  enclosed  in  an  asbestos  tube,  is  introduced.  A  saturated 
alloy  isobttiined  in  this  way,  which  may  be  re-melted  with  more  metal. 
Alloys  melting  near  1500°  must  be  melted  in  a  magnesia  crucible 
without  protecting  layer,  barium  chloride  being  volatile.  A  granulated 
carbon  resistance  furnace  is  used. 

Cobalt  phosphide,  Co^P,  melts  at  1386°,  causing  a  maximum  on  the 
freezing-point  curve.  The  eutectic  point  is  at  1022°  and  1985  atomic 
%  P.  The  compound  undergoes  a  polymorphic  change  at  920°.  Its 
hardness  is  6,  D  6  3 — 6*6,  and  the  magnetic  properties  are  much 
weaker  than  those  of  alloys  containing  free  cobalt. 

Microscopically,  the  phosphide  forms  sharply-defined  crystals,  whilst 
cobalt  forms  rounded  crystal  skeletons.  C.  H.  D. 

Preparation  of  Anhydrous  Nitrates  of  Manganese,  Copper, 
Nickel,  and  Cobalt.  Antoine  Guntz  and  Martin  {Bidl.  Soc. 
chim.,  1909,  [iv],  5.  1004—1011.  Compare  Ditte,  Abstr.,  1880,  154). 
— The  anhydrous  nitrates  are  prepared  by  the  action  of  nitric 
anhydride,  or  a  solution  of  this  in  nitric  acid,  on  hydrated  salts  of  the 
metals.  The  reactions  are  carried  out  in  a  special  apparatus  agured 
in  the  original. 

Manganese  nitrate  monohydrate  is  obtained  by  melting  the  heza- 
hydrate  in  its  water  of  crystallisation,  and  evaporating  with  the 
continuous  addition  of  nitric  acid  drop  by  drop.  The  cooled  mass  on 
solution  in  nitric  acid  deposits  pale  pink,  deliquescent  crystals  of  the 
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monohydrate.  On  warming,  the  latter  melts,  begins  to  decompose 
at  140°,  and  is  completely  decomposed  at  190 — 200°.  When  fused 
with  nitric  anhydride,  it  yields  the  anhydrous  salt ;  the  latter  occurs 
in  colourlees  crystals  with  a  faint  pink  tint,  has  heat  of  solution 
12-93  cal.,  and  is  completely  decomposed  at  200°. 

Anhydrous  copper  nitrate  is  a  white  powder,  with  a  faint  blue  tinge, 
has  heat  of  solution  10'47  cal.,  is  very  deliquescent,  and  begins  to 
decompose  at  155 — 160°. 

Anhydrous  nickel  nitrate  is  a  pale  greenish-yellow  powder,  has 
heat  of  solution  11 '82  cal.,  and  begins  to  evolve  nitrous  fumes  at 
105—110°. 

Anhydrous  cobalt  nitrate  is  a  slightly  pink  powder,  has  heat  of 
solution  11"88  cal.,  and  begins  to  decompose  at  100 — 105°. 

T.  A.  H. 

Reduction  of  CrgO/'  by  Thiosulphate.  G.  Povarnin  and 
Chitrin  (/.  Russ.  Phys.  Chem.  Soc,  1909,  41,  1033— 1042).— The 
authors  have  investigated  the  course  of  the  reaction  between  potassium 
dichromate,  sodium  thiosulphate,  and  hydrochloric  acid  in  varying 
proportions  and  concentrations  at  17 — 18°  (compare  Luther  and 
Rutter,  Abstr.,  1907,  ii,  555  ;  Jablczynski,  Abstr.,  1908,  ii,  935). 

In  concentrated  solutions,  the  oxidation  of  the  thiosulphate  ion  by 
dichromate  proceeds  most  readily  in  absence  of  excess  of  acid,  that  is, 
when  the  solution  contains  not  more  than  8H*  per  20r ;  when  such 
excess  of  acid  is  present,  increase  of  the  concentration  is  accompanied 
by  an  increase  in  the  proportion  of  thiosulphate  ions  decomposed.  In 
no  case  did  more  than  4*2  mols.  of  sodium  thiosulphate  per  1  mol. 
KgCrgOy  take  part  in  the  first  stage  of  the  reaction. 

The  proportion  of  sulphur  separated  increases  with  the  concentration 
of  the  hydrogen  ions ;  in  neutral  solutions  no  sulphur  is  formed,  the 
reaction  proceeding  according  to  the  equation:  2Cr20/' +  SgOg"  = 
CrO;'  +  2SO3"  +  3Cr02. 

When  the  proportion  of  hydrogen  ions  is  increased  from  8  to  14 
(per  2Cr),  there  occurs  a  small  change  in  the  amount  of  thiosulphate 
used  up,  but  an  increase  in  the  quantity  of  sulphur  separated ;  these 
results  indicate  that  when  the  concentration  of  hydrogen  ions  is  low, 
the  reaction  of  formation  of  S^Og"  takes  place,  decomposition  of  S^Og" 
occurring  when  the  concentration  of  hydrogen  ions  is  high. 

T.  H.  P. 

Anodic  Behaviour  of  Tungsten.  Max  Le  Blanc  and  Horace 
G.  Byers  (Zeitsch.  physikal.  Chem.,  1909,  69,  19 — 25). — As  anode  a 
commercial  specimen  of  tungsten,  containing  98 — 99%  of  the  pure 
metal,  and  in  some  experiments  a  pure  fused  specimen  were  used  ;  the 
cathode  was  usually  of  platinum,  and  a  number  of  electrolytes  were 
employed  in  the  course  of  the  experiments.  The  anode  was  weighed 
before  and  after  an  experiment,  and  from  the  loss  in  weight  and  the 
results  of  simultaneous  measurements  with  a  copper  coulometer  the 
valency  with  which  tungsten  dissolves  could  be  calculated.  Further, 
on  the  assumption  that  tungsten  dissolves  as  a  sexavalent  metal,  the 
efficiency  of  the  current  in  dissolving  tungsten  could  be  determined. 
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When  sulphuric,  hydrochloric,  and  nitric  acids  in  normal  solutions 
are  used  &9  electrolytes,  tungsten  is  practically  unattacked.  In 
solutions  of  phosphoric  acid  and  of  sodium  hydrogen  phosphate  at  high 
temperatures,  it  dissolves  in  the  sexavalent  form  ;  at  low  temperaturesi, 
however,  the  current  efficiency  is  smaller.  In  oxalic  acid  with  small 
currents  and  at  high  temperatures,  the  current  efficiency  reaches  the 
theoretical  value,  but  is  much  less  with  relatively  l^ge  currents  at 
room  temperature.  The  current  efficiency  also  approximates  to  tlie 
theoretical  value  in  normal  solutions  of  potassium  hydroxide  and  of 
ammonium  sulfihide. 

The  change  from  the  active  to  the  passive  (relatively  insoluble) 
form  of  the  metal  is  favoured  by  increasing  the  current  density 
and  by  lowering  the  temperature.  It  is  improbable  that  the 
passivity  is  conditioned  by  the  formation  of  a  layer  on  the  surface  of 
the  metal ;  it  is  more  likely  connected  with  a  change  in  the  reaction 
velocity.  O.  8. 

Physico-chemical   Researches  on  Tin.     VIII.     Erkst  Coiie.v 

{Zeitsch.  physikal.  Chem.,  1909,  68,  2U— 231.  Compare  Abstr.,  1908, 
ii,  858). — The  change  in  the  structure  of  tin,  described  by  Hasslinger 
(Abstr.,  1908,  ii,  953)  as  a  new  form  of  "  tin  plague,"  has  been  further 
investigated.  It  is  shown  that  the  change  in  question  is  exhibited  by 
all  forms  of  tin  which  have  been  subjected  to  mechanical  treatment 
(rolled  tin,  tin-plate,  tin-foil).  It  takes  place  both  above  and  below 
the  temperature  at  which  tetragonal  tin  is  transformed  into  the 
rhombic  form  (161°),  and  is  induced  by  simple  contact  with  material 
which  has  already  undergone  the  change  in  structure.  With  rise  of 
temperature,  the  velocity  with  which  the  change  takes  place  increases 
rapidly. 

The  observations  indicate  that  the  structural  change  of  the  worked 
metal  consists  in  a  recrystallisation  process,  the  resnlt  of  which  is  the 
formation  of  larger  tin  crystals  from  smaller  ones.  On  the  basis  of 
this  view,  it  follows  that  the  various  forms  of  mechanically  worked 
tin  are  in  a  metastable  condition  with  reference  to  unstrained  tetra- 
gonal tin  above  18°,  and  also  with  reference  to  grey  tin  below  18°. 
The  so-called  "  Moire  metallique,"  which  results  when  tin-plate  is 
etched  by  means  of  hydrochloric  acid  and  potassium  chlorate,  corre- 
sponds with  the  "  recrystallised  "  tin.  It  is  shown  that  this  can  be 
used  to  start  the  change  in  other  samples  of  tin-plate.         H.  M.  D. 

Ammonia-Additive  Products  of  the  Iodides  of  Tin.  Fritz 
Ephraim  and  Theodor  Schmidt  {Ber.,  1909,  42,  3856  — 3857).— If 
ammonia  is  led  into  a  solution  of  tin  tetraiodide  in  carbon  disulphide, 
and  at  the  same  time  the  solvent  is  allowed  to  evaporate,  a  white  sub- 
stance having  the  composition  Snl^.SNHg  is  left;  it  is  insoluble  in 
water,  and  gives  stannic  acid  with  nitric  acid.  It  can  also  be  pro- 
duced by  passing  ammonia  over  tin  tetraiodide,  a  solvent  being 
unnecessary. 

Stannous  iodide  on  treatment  with  dry  ammonia  gives  a  yellow 
compound  having  the  composition  Snl2,2NH3.  T.  S.  P. 
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Equilibrium  Diagrams  of  Tin  with  Sulphur,  Selenium,  and 
Tellurium.  Wilhelm  Biltz  and  Werner  Mecklenburg  {Zeitsch. 
anorg.  Chem.,  1909,64,  226—235.  Compare  Pdlabon,  Abstr.,  1906, 
ii,  454). — Mixtures  of  tin  and  sulphur  can  only  be  investigated  as  far 
as  23*4%  S,  further  quantities  of  sulphur  being  lost  by  volatilisation. 
The  compound  SnS  melts  at  881°,  and  the  eutectic  mixture  consists  of 
almost  pure  tin.  The  passage  of  the  molten  sulphide  into  a  viscous 
condition  towards  950°,  again  becoming  liquid  at  1100°,  was  observed 
in  a  few  instances,  and  has  been  recorded  by  other  observers,  but  the 
conditions  for  a  repetition  of  the  experiment  have  not  been  found. 

Sulphur  and  selenium  form  a  compound,  SnSe,  melting  at  861'^,  and 
another,  either  SngSog  or  SnScg,  which  melts  near  650°,  only  the  first 
being  marked  by  a  maximum  on  the  freezing-point  curve.  The  two 
eutectics  consist  of  almost  pure  tin  and  selenium  respectively. 

The  tin-tellurium  mixtures  are  more  readily  investigated,  owing  to 
the  lesser  volatility  of  tellerium.  There  is  a  well-marked  maximum 
at  800°,  corresponding  with  the  compound  SnTe,  the  eutectics  being 
tin  and  a  mixture  containing  85%  Te  and  melting  at  404° 
respectively. 

[With  "W.  GoLDBECK.] — The  microscopical  investigation  of  the 
mixtures  shows  that  the  compounds  SnS,  SnSe,  and  SnTe  crystallise 
well,  but  leaves  the  existence  of  a  second  selenide  uncertain. 

C.  H.  D. 

Preparation  of  Vanadium  and  other  Metals  by  the  Thermite 
Method.  Wilhelm  Prandtl  and  Benno  Bleyer  (Zeitsch.  anorg. 
Chem.,  1909,64,  217 — 224). — Former  attempts  to  reduce  vanadium 
oxide  by  means  of  aluminium  have  either  failed  (see  Koppel  and 
Kaufmann,  Abstr.,  1905,  ii,  593)  or  have  yielded  an  impure  metal  (Vogel 
and  Tammann,  Abstr.,  1908,  ii,  502).  A  product  containing  91 — 93%  V 
has  been  obtained  by  reduction  with  a  mixture  of  metals  of  the  cerium 
group  (Muthmann,  Abstr.,  1904,  ii,  410  ;  1907,  ii,  781). 

Calcium  reduces  vanadium  oxide  vigorously,  but  owing  to  the 
absence  of  a  fusible  slag,  the  metal  remains  in  isolated  particles.  A 
mixture  of  calcium  (3  atoms)  and  aluminium  (2  atoms)  acts  readily, 
and  yields  a  fusible,  crystalline  slag  and  a  homogeneous  regulua.  If 
large  quantities  are  used,  it  is  advisable  to  moderate  the  violence  of 
the  reaction  by  dilution  with  slag  or  previously  prepared  metal. 

Vanadium,  prepared  in  this  manner,  is  a  hard,  steel-grey  metal, 
taking  a  high  polish.  It  is  hard  enough  to  scratch  quartz.  The 
content  of  vanadium  does  not  exceed  94'5%,  owing  to  the  introduction 
of  carbon,  silicon,  and  iron  from  the  calcium  and  aluminium. 
Crucibles  of  magnesia,  or  with  a  lining  of  magnesia,  are  required,  or 
temporary  crucibles  which  resist  the  temperature  well  may  be  made 
by  ramming  fluorite  or  magnesia  into  a  tinned  iron  vessel  round  a 
cylindrical  core.  C.  H.  D. 

The  Preparation  of  Vanadium  by  the  Aluminothermic 
Method.  Rudolf  Vogel  and  Gustav  Tammann  (Zeitsch.  anwg. 
Chem.,  1909,  64,  225.  Compare  preceding  abstract). — Vanadium, 
containing  99*07%  of  the  metal,  may  be  obtained  by  reducing  vanadium 
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pentoxide  with  aluminium  in  a  crucible  lined  with  magnesia.  Nearly 
1%  of  BJlicon  is  present,  but  the  product  is  free  from  alnminimn. 
Occasionally,  under  undetermined  conditions,  a  produ-t  containing 
much  oxide  is  obtained.  C.  H.  D. 

Coropounds  of  Antimony  Pentachloride  with  Antimony 
PeDtufluonde.  A  Contribution  to  the  Theory  of  Valency. 
Otto  livrr  [with  J.  Zbdnkr,  Knoch,  and  Orap]  {Ber.,  1909,  42, 
4021 — 4044). — An  investigation  of  the  freesing-point  curves  of 
mixtures  of  antimony  pentafluoride  and  antimony  pentachloride  shows 
the  following  compounds  to  exist:  SSbF^.SbCI, :  28bP^8bCI, ; 
BbFj.SbClj;  2SbFj,38bCl5 ;  8bFj,2SbCl5.  and  BbFjj.SSbClj.  The 
compounds  SbFj.SbCI^,  28bFj,38bCl5.  and  8bF(.38bCls  were  isolated 
from  the  f unions  and  analysed ;  the  compound  2SbFy8bCl^  was 
obtuiiiotl  in  the  pure  form  by  extracting  with  liquid  chlorine  the 
solid  obtained  from  funions  containing  60 — 66*7  mol.  %  SbF^.  The 
compound  SbF^,2ShCl5  has  a  distinctly  difPerent  crystalline  form  from 
tlioHo  of  its  immediate  neighbours.  No  indications  were  obtained  of  a 
compound  3SbF.,2SbUly  On  fusion,  all  the  compounds  are  to  a  very 
great  extent  split  up  into  their  components.  Their  behaviour  on 
volatilisation  depends  on  the  external  pressure.  In  a  very  good 
vacuum  the  only  compounds  which  are  primarily  deposited  from  the 
vapour  are  SbFj.SSbClj  and  38bF5,SbCl4. 

Molecular  weight  determinations  in  sulphuryl  chloride  solution 
showed  that  2SbFj,SbCl5  behaves  normally  in  10%  solution  ;  in 
diluter  solutiona  it  is  dissociated.  2SbFj,3.SbCl3  and  SbFj.SSb'Mj 
give  values  which  are  only  about  one-third  of  the  theoretical  molecular 
weight,  even  in  concentrated  solution. 

The  following  densities,  DJ',  were  obUined :  2SbF5,8bCl5,  3*08 ; 
2SbF5.3Sb(:i5,  2-79  j  SbFj,2SbCl5,  282,  and  SbF„3SbCl5,  2'73.  The 
respective  molecular  volumes  are  236,  473,  287,  and  406.  When 
the  compounds  are  formed  from  their  constituents  there  is  a 
considerable  decrease  in  volume. 

The  chetuical  behaviour  of  these  compounds,  except  in  so  far  as 
their  t)ehaviour  towards  bromine  and  a  mixture  of  arsenic  trifluoride 
and  bromiue  is  concerned,  is  similar  to  what  one  would  expect  from  a 
mixture  of  antimony  pentachloride  and  antimony  pentafluoride  in  the 
given  proportions.  When  bromine  is  mixed  with  twice  \t-  weight  of 
3SbF5,SbCl,i  or  2SbF5,SbCl5,  there  is  a  slight  development  of  ht-at, 
and  some  of  the  compound  dissolves  in  the  bromine  ;  on  mixing  with 
2SbF5,3SbCl5,  SbF5,2SbCls,  or  SbF^jaSbCls.  however,  there  is  a 
considerable  absorption  of  heat,  and  the  mixture  becomes  liquid.  The 
mixture  of  arsenic  trifluoride  and  bromine  does  not  give  arsenic 
pentafluoride  with  any  of  the  above  compounds. 

The  isolation  and  properties  of  the  individual  compounds  are 
described  in  detail. 

As  regards  the  affinity  of  the  valencies  which  are  used  to  form  these 
compounds,  the  negative  affinity  of  the  antimony  pentafluoride 
molecule  is  considei*ed  to  lie  between  those  of  elementary  fluorine 
and  chlorine,  whereas  the  affinity  of  the  antimony  pentachloride 
molecule  is  more  negative  than  that  of  the  iodine  molecule,  and  about 
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as  strong  as  that  of  the  bromine  molecule.  In  the  light  of  Werner's 
theory,  the  maximum  co-ordination  number  of  the  antimony  penta- 
halogenides  is  8.  T.  S.  P. 

The  Decomposition  of  Platinous  Hydroxide  into  Platinum 
Dioxide  and  Metal.  Lothar  Wohler  and  Friedrich  Martin 
{Zeitsch.  Elektrochem.,  1909,  15,  791 — 792). — When  platinous  chloride 
or  platinous  hydroxide  is  dissolved  in  hydrochloric  acid  a  little 
platinum  and  hydrochloroplatinic  acid  are  always  formed.  Platinous 
hydroxide  may  be  heated  at  160°  with  water  without  decomposition  ; 
hydrochloroplatinous  acid  is  also  stable  in  hydrochloric  acid  solution 
at  120°.  If,  however,  a  nearly  neutral  solution  of  hydrochloroplatinous 
acid  (obtained  by  reducing  a  solution  of  platinichloride  with  sulphur 
dioxide),  or  a  solution  of  platinous  chloride,  is  heated  at  120°,  quantita- 
tive decomposition  into  metal  and  a  salt  of  quadrivalent  platinum 
takes  place.  T.  E. 

Tervalent  Platinum.  Lothar  Wohler  and  Friedrich  Martin 
{Ber.,  1909,  42,  3958—3965.  Compare  Blondel,  Abstr.,  1905,  ii, 
720). — Platinum  trichloride,  PtClg,  may  be  prepared  by  heating 
platinic  chloride  in  pure,  dry  chlorine  at  390°.  After  ten  hours,  the 
mass  is  completely  converted  into  the  trichloride,  a  dark  green,  nearly 
black,  powder,  dissolving  slightly  in  cold  water  only  after  several 
days.  It  dissolves  in  boiling  water  to  a  reddish-brown  acid  solution. 
Hot  concentrated  hydrochloric  acid  decomposes  it,  forming  the 
dichlorido  and  tetrachloride.  Like  the  dichloride,  it  dissolves  readily 
in  potassium  iodide  solution. 

Hydrated  platinum  sesquioxide,  PtgOgjxHgO,  is  prepared  by  adding 
the  solid  trichloride  to  a  hot  solution  of  sodium  carbonate,  or  by 
dissolving  in  potassium  hydroxide  solution  (1:1)  and  precipitating 
with  acetic  acid.  The  latter  method  yields  a  product  containing  some 
of  the  higher  oxide.  It  is  not  possible  to  prepare  it  by  the  oxidation 
of  moist  platinous  hydroxide  by  heating  in  air  (compare  this  vol.,  ii, 
322). 

The  colour  of  the  hydrated  oxide  is  brown,  the  shade  being  darker 
if  precipitated  hot.  It  is  not  oxidised  by  boiling  with  water  through 
which  a  current  of  oxygen  is  passed.  When  dehydrated  in  a  vacuum, 
decomposition  takes  place,  and  the  oxide  PtgOg  has  not  been  isolated. 
The  hydroxide  dissolves  in  concentrated  alkali  hydroxides,  and  in 
concentrated  sulphuric  acid.  In  its  chemical  behaviour  it  occupies  an 
intermediate  position  between  platinous  and  platinic  hydroxides. 

C.  H.  D. 

Tervalent  Platinum.  II.  Lothar  Wohler  and  Friedrich 
Martin  (Ber.,  1909, 42,  4100 — 4108.  Compare  preceding  abstracts). — 
When  potassium  platinosochloride  is  oxidised  with  chlorine  water  at  0°, 
only  the  platinichloride  is  obtained,  and  the  rubidium  salt  gives  a  similar 
result ;  but  a  cold  solution  of  caesium  platinosochloride  gives  with 
chlorine  water  a  green,  crystalline  precipitate  of  caesium  platinosesqui- 
chloride,  CsgPtClg.  This  salt  forms  regular  crystals,  and  may  alhO  be 
obtained  by  dissolving  platinum  trihydroxide  in  hydrochloric  acid  con- 
taining caesium  chloride.     For  analysis,  on  account  of  the  volatility  of 
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cwsium  chloride,  the  rait  is  heated  with  oxalic  acid  in  hydrogen,  the 
tenii)erat(ire  of  decompoHition  l>«in^  thu!«  lowered.  An  itopare  product 
is  obtained  by  adding  ca;^iuul  chloride  to  platinum  trichloride  Sun- 
light acceleratOK  the  (iecoinposition  into  the  higher  and  lower  chlorides. 

Tiie  free  acid,  lijPtCI^,  has  not  been  isolated,  but  on  pa&ting  a  little 
chlorine  into  a  solution  of  the  auid  H^PtCI^,  the  presence  of  tervalent 
platinum  may  be  recognii^ed  by  precipitation  as  the  green  casium  salt, 
but  decomposition  sets  in  rapidly. 

The  stability  of  tervalent  platinum  in  simple  and  complex  com- 
poundd  is  compared  with  that  of  similar  derivatives  of  other  metals. 

C.  H.  D. 

Iridium.  Alexander  Qutbikh  and  M.  Riess  (A«r.,  1909,  42, 
3905 — 39 12). — Freshly  precipitated  iridium  hydroxide  dissolves  in 
hydrobromic  acid  to  a  deep  blue  solution,  which  decomposes  when 
warmed  or  evaporated,  liberating  bromine.  It  has  not  been  found 
possible  to  isolate  the  compounds  IrBr^  or  HflrBr,,  but  the  presence 
of  the  latter  in  the  blue  holution  is  proved  by  the  action  of  alkali 
bromides,  which  precipitate  the  iridi bromides.  The  same  salts  are 
obtained  on  adding  alkali  bromide  to  a  solution  of  iridium  chloride  on 
the  water-bath. 

The  iridibromides  may  be  recrystallised  from  hot  dilute  hydro- 
bromic acid  containing  a  little  bromine.  They  form  small,  bluish- 
black  cryhtals,  yielding  a  dark  blue  powder  and  blue  solutions.  They 
are  more  soluble  than  the  corresponding  chloro-com pounds.  They 
readily  lose  bromine  in  (solution  or  when  warmed. 

Ammonium  iridibromide,  (NU4),[rBrg,  and  the  po/OMtum,  rubidium^ 
and  caesium  salts  of  the  same  composition,  form  dark  blue  octabedra. 
The  sodium  salt  has  not  been  obtained  in  a  sufficiently  pure  state  for 
analysis. 

By  the  addition  of  a  cold  saturated  solution  of  an  alkali  bromide  to 
an  excess  of  iridium  chloride  containing  hydrochloric  acid,  the  iridi- 
chlorides  are  precipitated  as  brownish-red  crystals,  identical  with  tho.se 
prepared  by  other  methods  (compare  following  abstract).      C.  H.  D. 

Hexaohloro-Iridium  Compounds.  Alkxander  Gutbier  [with 
F.  Lindner]  {Zeitach.  phyaikai  Cfiem.,  1909,  69,  304 — 314.  Compare 
Rimbach  and  Korten,  Abstr.,  1907,  ii,  276). — Iridium  tetrachloride, 
IrCl^,  has  been  prepared  pure  by  Vauquelin's  method,  depending  on 
the  decomposition  of  ammonium  iridium  chloride,  (NH^).^IrClrt.  by 
gaseous  chlorine.  From  the  tetrachloride  the  double  salts  with  alkali 
chlorides  of  the  type  M._,lrClg  have  been  prepared  by  mixing  hot 
aqueous  solutions  of  the  components ;  they  have  already  been  described 
by  previous  observers. 

The  remaining  double  salts  described  in  the  paper  were  prepared 
by  mixing  hot  solutions  of  iridium  chloride  and  the  other  chloride, 
and  were  recrystallised  from  hot  dilute  hydrochloric  acid.  Methyl- 
ammonium  tHdichloride,  (NH3Me)^Ir01g,  occurs  in  dark  reddish-brown, 
lustrous,  hexagonal  plates;  the  corresponding  dimethylamiiie  compound, 
(NH„Mej),iIrClg,  in  small,  reddish-brown  needles,  and  the  trimethrjlamine 
compound,  (NHMe3)2lrClg,  in  red,  rhombic  plates.     Ethylammonium 
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iridichloride,  (NH3Et)2lrClg,  occurs  in  dark  reddish-brown,  hexagonal 
crystals  ;  the  corresponding  diethylamine  compound,  (NH2Et2)2lrClg, 
in  red,  highly  refracting  plates,  and  the  iriethylamine  compound, 
(NHEr.3)2lrClg,  in  reddish-brown  leaflets.  Proj)ylammonium  iridi- 
chloride, (NH3Pr)2lrC]Q,  occurs  in  very  dark-coloured,  highly  refracting 
needles ;  the  dipropylamine  compound,  (NH2Pr2)2lrClg,  in  brown, 
monoclinic,  highly  refractive  crystals,  and  the  isopropylamine  com- 
pound, (NH3Pr/')2lrCIg,  in  red,  highly  refracting  needles.  Butyl- 
ammonium  iridichloride,  (NH3C4H9)2lrClg,  occurs  in  brownish-red, 
highly  refracting  plates  ;  the  isobutylamine  compound  in  reddish-brown 
leaflets. 

Ethylenediammonium    iridichloride,     (C2HjQN2)IrClg,    forms    black, 
highly  refracting,  rhombic  plates ;  the  propylene  compound, 

(C3H2N2)IrCl6, 
also  forms  almost  black  plates.     Fyridinium  iridichloride, 

(C,NHe)2lrClg, 
and    the  corresponding  a-picoJine  compound,  (C5NH5Me)2lrClg,   form 
large,  red  needles;  the  quinoline  compound,   (C9NHg)IrClg,  in  small, 
red,  monoclinic  needles.     Benzylammonium  iridichloride, 

(NH,-C,H,)2lrClg, 
the  dihenzylamine  compound,  [NH2(C7H7)2]IrC]g,  and  the  henzylethyl- 
amine  compound,  (NHgEt'C^H^jgli^Clg,  all  form  reddish-brown,  rhombic 
needles.  G.  S. 


Mineralogical    Chemistry. 


Spectrographic  Analysis  of  Blende.  Georges  Urbain  {Compt. 
rend.,  1909,  149,  602 — 603). — The  arc  spectra  of  sixty-four  samples  of 
blendes  have  been  examined  between  wave-lengths  2663'3  and  3403*8 
in  the  ultraviolet  with  the  special  object  of  finding  new  minerals  con- 
taining germanium.  Thirty-eight  blendes  contained  germanium,  which 
was  present  in  appreciable  amounts  in  the  five  samples  emanaticg  from 
Webb  City  (Missouri),  Stolberg  (near  Aix-la-Chapelle),  European 
Turkey,  Raibl  (Corinth),  and  Mexico  respectively. 

Nearly  all  the  blendes  contained  gallium,  silver,  copper,  cadmium, 
and  lead,  whereas  indium  was  present  chiefly  in  those  which  contained 
little  or  no  germanium.  Samples  from  Zinnwald,  Wirtzborn,  and 
Scharfenberg  were  particularly  rich  in  indium.  Tin  was  found  in 
thirty-two  specimens,  antimony  in  twenty-six,  cobalt  in  fourteen,  bis- 
muth in  ten,  arsenic  in  nine,  molybdenum  in  five.  Iron  and 
manganese  were  also  very  frequent. 

These  results  indicate  only  the  relative  rarity  of  the  elements  in 
question,  since  by  chemical  concentration  nearly  all  can  be  detected  in 
every  blende.  JR.  J-  C. 

Arizonite  :  Ferric  Metatitanate.  Chase  Palmek  (Amer.  J.  Sci., 
1909,  [iv],  28,  353 — 356). — The  new  mineral  occurs  as  irregular 
masses  together  with  gadolinite,  which  it  somewhat  resembles  in 
external  appearance,  in  a  pegmatite- vein  near  Hackberry,  in  Arizona. 
Its  fracture  is  sub-conchoidal,    with    a    dark    steel- grey  colour   and 
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metallic  to  Hub-metallic  lustre  ;  the  streak  is  brown.  The  mineral  is 
opaque,  but  under  the  microscope  very  thin  splinters  are  deep  red  by 
transmitted  light.  One  indistinctly  developed  crystal  was  found  ; 
this  is  described  doubtfully  as  monoclinic.  The  mineral  is  brittle  ; 
H  5 — 6,  D  425.  Analysis  I  agrees  closely  with  the  formula 
Fe.^0j,3ri0j,  that  is,  ferric  metatitanate.  The  mineral  is  thus  diNtinct 
from  ilmenite,  which  is  essentially  ferrous  ticinate,  FeOjTiOj  ;  i?erine 
is  possibly  a  mixture  of  the  two. 

TiO»  FeO.  Fe,0,.  H,U.  Total." 

I.  58-26  0-70  3838  l-20t  100'12 

*  Including  portion  inaoluble  in  hot  concentrated  salpharic  add,  ooudstiDg  of 
TiOj,  0-56  ;  SiO,  102. 
t  Of  this  amount,  0*18  per  cent,  is  expelled  below  110*. 

The  gadolinite  gave  the  partial  results  under  II : 

HiO,..       Y,0„  kc.  Ce,0„  4c.        GIO.  FeO.  Total.      Sp.  gr. 

II.     21- 11  36-86  11  SO  11-50  11 -&6  95*83         4*28 

L.  J.  S. 

Errors    in     the     Determination     of     Water    in     Zeolites. 

Stanislaus  J.  Tuugutt  {Centr.  J/m.,  1909,  677— 686).— The  amount 
of  water  held  by  zeolites  is  a  function  of  the  size  of  the  particles 
of  the  material  (that  is,  dependent  on  the  surface  enertry),  the 
tension  of  aqueous  vapour  in  the  surrounding  atmosphere,  and  the 
period  of  time  that  the  material  remains  in  contact  with  this  atmo- 
sphere. Zeolites  in  a  finely-powdered  condition  (the  particles  measur- 
ing 1 — lOfjL  across)  gave  on  ignition  more  water  than  when  the 
material  was  more  coarsely  powdered  (grains  O'l — 0'5  mm.  diameter) ; 
in  the  twenty-four  minerals  so  examined,  there  were  differences  of  from 
0-41%  to  4*88%  between  the  two  determinations  for  each  mineral. 
Apophyllite,  on  the  other  hand,  loses  some  of  its  water  on  being  finely 
powdered.  More  detailed  experiments  were  made  with  natrolite  from 
Jjeitmeritz,  Bohemia,  and  with  apophyllite  from  Guanajuato,  Mexico. 
•The  natrolite  consisted  of  perfectly  clear,  prismatic  crystals  of  some 
size,  and  they  appeared  to  be  perfectly  pure,  but  microchemical 
coloration  tests  proved  the  presence  of  traces  of  diaspore,  hydrargillite, 
calcite,  and  chalybite.  Analysis  gave  the  results  under  I,  agreeing 
closely,  after  deducting  the  slight  amount  of  impurities,  with  the 
formula  Na._jAl2Si30jQ,2HjO.  The  water  determination  (9-77%  loss 
on  ignition,  including  0-20%  CO.,  present  as  calcium,  iron,  and 
magnesium  carbonates)  was  made  with  the  coarsely-powdered  material 
(O'l — 0-5  mm.);  the  same  sample  when  finely  powdered  (1 — 3/x)  lost 
on  ignition  12'31%.  Colourless  crystals  of  apophyllite  when  coarsely 
powdered  gave  analysis  II,  corresponding  with  the  formula 

4(CaSi.A.2H20),KF. 
The  same  sample  of  material  when  finely  powdered  contained   15"87% 
HgO  (the  amount  required  by  the  above  formula  is  15*84%). 

Total,  less 
SiOa.    AlaOj.    FoO.    CaO.  MgO.   K2O.  NajO.      F.        H.,0.      O  for  F.   Sp.gr. 
I.     47-34     26-84     Oil     O'll     0-04     014     15-96      —         d'll       100  31       2'26 
II.     53  01        —         —     23-76     0-48     3-62       0-37     1-91     16-78         99-13       2-352 

L.  J.  S. 


1028  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Stellerite,  a  New  Zeolite.  Jozef  A.  Morozewicz  {Bull.  Acad. 
Sci.  Cracow,  1909,  344 — 359). — A  new  zeolite,  stellerite,  has  been 
found  at  the  N.  W.  Cape  of  Copper  Island,  one  of  the  Komandorski 
islands  in  the  Aleutian  Group  of  Islands. 

Analysis  gave  the  following  composition  : 

SiOg.  AlA-  FegOg.  CaO.  '^a4).  H.^O. 

59-23  14-41  0-22  8-23  —  18-15 

It  is  a  calcium  aluminoheptasilicate,  CaAlgSii^OjgjTH.jO,  and  crystal- 
lises in  the  rhombic  system,  a  :  6  :  c  =  0-98  :  1  :  0-761  ;  D  =  2*124,  and 
the  hardness  is  3|^ — 4.  On  treatment  with  hot  2iV"-hydrochloric  acid, 
crystalline,  doubly  refracting  skeleton-crystals  of  silica  are  left, 
possessing  a  definite  optical  orientation. 

The  behaviour  of  the  zeolites  towards  hydrochloric  acid  depends  on 
the  number  of  atoms  of  silicon  to  the  molecule.  Only  when  there  are 
more  than  5  such  atoms  of  silicon  is  a  doubly  refracting  skeleton- 
crystal  of  silica  left. 

The  general  formula  of  the  zeolites  should  be  written 
MAl2Si„0„„^.4  +  mHgO. 

T.  S.  P. 

Chemical  Investigation  of  Mosandrite  and  Wohlerite, 
occurring  together,  and  of  Certain  Minerals  of  the  Matrix. 
G.  P.  TscHERNiK  {Bull.  Acad.  Sci.  St.  Pdtershourg,  1909,  903—925).— 
The  author  has  examined  the  various  constituents  of  a  Norwegian  ore 
(probably  from  the  shores  of  the  Langesund  fjord),  the  principal 
one  consisting  of  pale  grey  plates  of  felspar,  D^^  2*626,  having  the 
composition  : 

SiOa.        AI2O3.         KP-         NagO.        Fe203.         CaO.         MgO.        TiOj       FeO. 
66-02         18-79  6-94  6-85  0-14  0-26  0-06        Trace       Trace 

F.  CO.,.     Loss  at  red  heat.        Total. 

Trace        Trace  0-42  99-48 

These  figures  correspond  well  with  the  formula 
30SiO2,5Al2O3,2K2O,3Na2O 
or  2K2Al2SigOie,3Na2Al2Si60ie. 

Next  to  the  felspar,  the  most  abundant  constituent  is  one  which 
occurs  in  large  pieces  varying  in  colour  from  greenish-blue  to  reddish- 
brown,  and  exhibiting  traces  of  crystalline  faces.  The  greenish-blue 
form,  D^''  2-606,  hardness  5,  has  the  composition  : 


SiOg. 

AI2O3. 

Fe^Oa. 

CaO. 

MgO. 

K2O. 

Na^O. 

H2O. 

F.       Total. 

44-41 

32-27 

0-96 

0-29 

0-08 

3-95 

1701 

0-84 

Trace     99-81 

this  mineral  is  hence  a  variety  of  elseolite  of  the  formula^ 

4Na3Al3Si30i2,K2Al2Si,Oj2. 
One   of    the   reddish-brown    specimens    (I),    D^^  2*509,    and   another 
darker  one  (II),  D^'  2 '494,   give  on  analysis  the  following  results: 


SiOj. 

AI2O3. 

Na^O. 

KjO. 

CaO. 

MgO. 

Fe^Oj,. 

HjO. 

F. 

Total. 

L  42-96 

31-99 

14-36 

2-94 

0-25 

0  05 

0-78 

5-79 

Trace 

99-12 

IL  41-39 

31*87 

12-73 

1*95 

0  22 

0-05 

0-74 

10-36 

Trace 

99-31 
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These  figures  do  not  correspond  in  either  case  with  any  simple 
formula,  and  the  three  varieties,  greeoish-blue,  reddish-brown,  and 
dark  reddish-brown,  certainly  represent  one  and  the  same  mineral  in 
difFerent  stages  of  efflorescence;  the  molecules  of  water  present 
in  the  three  cases  are  in  the  proportion  10129  :  7217  :  13  399. 

The  next  mineral  examined  consisted  of  thin,  pale  yellow  plates  with 
a  brown  tinge,  D^'  2986,  hardness  4 — 5,  having  the  composition : 

SiOa.  TiO,.  ZrO,.  ThO^  Ce,0,.  Y,0,.  C«0,.  CaO.  FeO^  MnO.  MgO. 
a719      613      3-82      070      2080      079      5-68       1275      2*22      0*22      1-82 

Na,0.       K,0.       A1,0^     Fe,0,.      H,0.  F.  ToUl  Oew  0  =  2F). 

1-92        0-21        8-25        0-25        2'82        245  99  89 

These  figures  correspond  with  the  formula : 
19SiOj,2Ti02,(ZrO,,ThOj),2(Ce,0,,Vr,0,),CeOj,7CaO,(FeO,MnO), 

Mg0,(K,O,Na,O),(Al,0,,Fe20,).4F,4H,O. 
The  mineral  is  allied  to  those  of  the  mosandrite  group. 

A  8pecimen  of  woehlerite  occurring  in  the  same  ore  in  large,  yellow 
prisms,  D  3*45,  hardness  greater  than  5,  was  found  to  have  the 
composition  : 

SiOj.  CeA-  ''^rOy  CbjOj.  CaO.  FeO.  MnO.  MgO.  AlaOj  and  Fe.p,. 
3011       Trace       1825      1280      2678      070      0-67      0'16  Traces 

Na,0.         F.  li.fi.        Total  (less  0  =  2F). 

7-67        2-80        0-26  98-92 

This  compositon  is  expres.sed  approximately  by  the  formula 

10SiO2,3ZrOj,CbjO5.10CaO,2-5Na,O,3F 
or  Zr3Cb.^CaioNa5FjSi,oO«j.  T.  H.  P. 


Physiological    Chemistry. 


The  Influence  of  Training  on  the  Output  of  Carbon  Dioxide 
in  Isometric  Muscular  Work.  A.  F.  Hellsten  {Skand.  Archiv. 
Physiol.,  1909,  22,  1 — 22). — The  experiments  were  carried  out  by  a 
form  of  ergograph  (Johansson's)  in  which  the  f^ontractions  are  isometric, 
and  their  net  results  show  that  with  training  the  output  ol  carbon 
dioxide  is  diminished  for  the  same  amount  of  work.  The  amount  of 
the  decrease  varies  in  individuals.  W.  D.  H. 

"  Accessory  Breathing "  in  Animal  Tissues.  Fr.  Battelli 
and  LiNA  Stern  {Biocliem.  Zeitsch.,  1909,  21,  487 — 509). — The  experi- 
ments on  animals  recorded  lead  to  the  conclusion  that  the  respiratory 
process  consists  of  two,  probably  distinct,  parts,  main  respiration  and 
accessory  respiration  ;  the  former  falls  off,  and  then  vanishes  after 
death  ;  the  latter  continues  (especially  in  the  liver)  constant  for  a  long 
time  after  death.    Phein,  a  hypothetical  substance  previously  described 

VOL.  xcvi.  ii.  69 
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by  the  authors,  which  can  be  extracted  with  water  from  several  tissues 
(muscle,  liver,  etc.),  does  not  influence  accessory  breathing.  The 
respiratory  quotient  in  this  form  of  breathing  is  very  low.  The 
influence  of  various  factors  is  described  at  length,  and  among  these 
temperature  may  be  mentioned,  the  optimum  being  50 — 55°. 

W.  D.  H. 

Passage  of  Calcium  Ions  through  the  Blood-corpuscles. 
Hartog  J.  Hamburger  {Zeitsch.  physikal.  Ghem.,  1909,  69,  663 — 685)^. 
— The  view  generally  held  that  blood-corpuscles  do  not  contain  calcium 
is  erroneous.  When  defibrinated  ox-blood  is  subjected  to  centrifugal 
action  to  remove  the  serum,  and  the  corpuscles,  after  washing  several 
times  with  a  solution  of  sucrose  to  remove  every  trace  of  calcium  and 
chlorine,  are  placed  in  dilute  sodium  chloride  solution,  calcium  can  be 
detected  in  the  solution  after  a  time. 

When  a  little  calcium  chloride  is  added  to  blood,  it  is  found  after 
a  time  that  only  part  of  it  is  present  in  the  serum,  showing  that  the 
corpuscles  are  permeable  for  Ca"  ions.  When  serum  mixed  with  sodium 
chloride  or  water  is  added  to  blood,  calcium  passes  from  the  serum  into  the 
corpuscles,  The  increased  proportion  of  calcium  which  has  entered 
the  corpuscles  can  be  washed  out  by  treating  the  latter  with  normal 
serum,  so  that  Ca**  ions  can  pass  in  either  direction  through  the  walls 
of  the  corpuscles. 

As  regards  the  conditions  for  the  transference  of  Ca"  ions  inside 
the  cells,  this  appears  to  occur  only  when  an  exchange  is  possible  with 
equivalent  or  non-equivalent  ions  »on  the  other  side.  Differences  of 
osmotic  pressure  are  very  important  in  this  connexion.  G.  S. 

Modifications  in  the  Chemico-physical  Properties  of  Blood- 
serum  by  Heating  at  55 — 60°.  G.  Quagliaeiello  (Atti  E.  Accad. 
Lincei,  1909,  [v],  18,  ii,  217 — 222). — In  blood-serum,  which  has  been 
heated  at  55 — 60°  and  then  submitted  to  dialysis,  the  globulins  are 
precipitated  more  slowly  than  in  the  original  serum,  the  retardation 
increasing  with  the  duration  of  heating.  The  heated  and  dialysed 
blood-serum  behaves  towards  the  ordinary  reagents  like  sti'ongly 
alkaline  proteins.  The  electrical  conductivity  of  the  serum,  even  after 
heating  at  55 — 60°  for  several  days,  does  not  differ  appreciably  from 
that  of  normal  serum,  but  the  vicosity  is  augmented  by  an  amount 
increasing  with  the  duration  of  heating.  When  the  heating  is  con- 
tinued for  not  less  than  twelve  days,  the  serum  gradually  gelatinises  at 
the  ordinary  temperature  (22 — 23°).  The  velocity  of  thermal  coagu- 
lation of  the  heated  serum  is  notably  inferior  to  that  of  normal 
serum. 

These  observations  are  explained  as  due  to  the  transformation  of 
the  proteins  of  the  serum,  by  the  prolonged  action  of  gentle  heating, 
into  alkali  proteins  (meta-proteins)  ;  part  of  the  carbon  dioxide  is 
expelled  by  the  heating,  so  that  the  alkalinity  increases,  the  alkalis 
normally  existent  in  the  serum  being  suflacient  to  effect  the  trans- 
formation mentioned  above.  T.  H.  P. 

Estimation  of  Antipepsin  in  Serum.  Y.  Oguro  {Biochem. 
Zeitsch.^    1909,  22,   266—277). — Horse's  serum    is    more    antipeptic 
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than  the  serum  of  rabbit  and  man.  In  disease  in  man,  very  little 
variation  was  found,  but  this  aspect  of  the  subject  is  to  be  continued. 
The  peptic  activity  is  determined  by  the  carmine-fibrin  method,  also 
by  the  time  taken  to  dissolve  gelatin,  or  render  a  solution  of  ricin 
clear.  W.  D.  U. 

An  Anti  Substance  to  Qlobin.  Cabl  H.  Browmikq  and  G. 
Haswell  Wilson  {J.  Path.  Bad.,  1909,  14,  174— 183).— A  full 
account  of  a  research  previously  published  (this  vol,  ii.,  817). 

VV.  D.  H. 

The  Influence  of  Pepsin  and  the  Amount  of  Hydrochloric 
Acid  on  the  Intensity  of  Digestion,  Especially  in  the 
Absence  of  Free  Hydrochloric  Acid.  Julius  SchCtz  {Biocfiem. 
Zeiisch.,  1909,  22,  33 — 44). — Casein  and  egg-white  undergo  marked 
peptic  digestion  when  the  hydrochloric  acid  is  deficient ;  the  presence 
of  hydrogen  ions  is  not  necessary,  but  digestion  begins  when  a  very 
huiall  amount  of  hydrochloric  acid  united  to  the  protein  is  present. 
The  digestive  activity  on  egg-white  increases  as  more  acid  is  added, 
and  within  certain  limits  this  increase  is  proportional  to  the  square 
root  of  the  amount  of  acid.  The  square  root  rule  also  holds  for 
peptic  action  in  the  absence  of  **  free  "  acid.  W.  D.  H. 

The  Relationship  between  the  Proteolytic  Power,  the 
Nitrogen,  and  the  Total  Solids  of  the  Pancreatic  Juice. 
B.  P.  Babkin  and  N.  P.  Ticiiomiboff  {Zeitsch.  phyaiol.  Chem.,  1909, 
62,  468 — 491). — A  parallelism  exists  between  the  proteolytic 
activity  of  pancreatic  juice  (dog)  as  measured  by  Mett's  method  and 
the  nitrogenous  constituents,  especially  protein,  of  the  juice.  If  the 
protein  percentage  is  taken  as  the  measure  of  the  amount  of  trypsin 
present,  the  results  of  digestive  activity  come  out  very  closely 
according  to  the  Schiitz-Borissow  law  of  square  roots.         W.  D.  H. 

Chemistry  of  Digestion  and  Absorption  in  the  Animal 
Body.  XXXIV.  Further  Methods.  E.  S.  London.  XXXV. 
Digestion  and  Absorption  in  the  Stomach  of  the  Dog.  E.  S. 
London  and  W.  W.  Polowzowa.  XXXVI.  The  Behaviour  of 
Nucleo-protein  in  the  Alimentary  Canal.  E.  S.  London. 
XXXVII.  The  Intestinal  Digestion  of  Proteins.  E.  S.  London 
and  F.  Rivosch-Sandberg.  XXXVIII.  The  Relation  between 
Digestion  Time  and  Absorption.  E.  S.  London  and  W.  W. 
PoLowzowA  {Zeitsch.  phyaiol.  Chem.,  1909,  62,  443—445,  446—450, 
451_454,  455_46l,  462— 464).— XXXIV.  These  methods  deal  with 
details  of  operative  procedure. 

XXXV.  If  gliadin  is  administered  to  dogs,  the  glutamic  acid  is 
not  absorbed  in  the  stomach,  but  is  present  in  the  unabsorbed 
material,  not  free,  but  in  combination  with  other  constituents  of  the 
protein  molecule. 

XXXVI.  In  the  stomach  about  two-thirds  of  the  nucleo-protein 
given  passes  into  solution,  and  the  dissolved  substance  gives  the 
reactions  of  nucleic  acid.     In  the  duodenum  an  excess  of  nitrogen 
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and  phosphorus  are  present,  which  originate  from  the  juice  secreted 
there.  The  cleavage  of  the  nucleo-protein  molecule  occurs  in  the 
intestine,  due  to  the  action  of  the  succus  entericus. 

XXXVII.  The  "  formaldehyde  method  "  can  be  applied  with  good 
results  for  the  determination  of  the  amount  of  amino-acids  in  the 
intestinal  contents.  The  proteoses  and  peptones  which  leave  the 
stomach  undergo  further  cleavage  in  the  intestine,  and  this  is  the  main 
duty  of  the  pancreatic  juice. 

XXXVIII.  A  parallelism  is  shown  to  exist  between  the  time 
occupied  and  the  amount  of  digestion  and  absorption  which  take 
place.  W.  D.  H. 

Does  Absorption  depend  on  the  Surface  Tension  of  the 
Absorbed  Fluid?  Giuseppe  Bugi<ia  (Biochem.  Zeitsch.,  1909,  22, 
1 — 23). — From  experiments  in  vitro  and  in  vivo  (with  intestinal  loops), 
in  which  the  surface  tension  of  solutions  of  salts  and  Witte's  peptone 
was  reduced  by  bile  and  other  substances,  the  conclusion  is  reached 
that  such  procedure  does  not  favour  absorption,  and  therefore  that 
Traube's  views  on  the  importance  of  surface  tension  are  incorrect. 

W.  D.  H. 

Action  of  Lead  Hydrosol  and  Lead  Acetate  on  Metabolism. 
LuiGi  Pbeti  {Biochem.  Zeitsch.^  1909,  21,  551 — 561). — The  adminis- 
tration of  lead  hydrosol  and  acetate  to  dogs  in  non-toxic  quantities 
furthers  nitrogenous  catabolism,  leading  to  a  deficit  of  nitrogen  in  the 
body.  This  persists  for  days  subsequently.  The  urea  is  much 
increased  ;  the  effect  on  uric  acid  is  not  so  decided.  W.  D.  H. 

The  Biological  Action  of  Salts.  II.  Influence  of  Salts  on 
Metabolism.  Ernst  Schloss  {Biochem.  Zeitsch.,  1909,  22,  283 — 289. 
Compare  this  vol.,  ii,  598). — The  salts  employed  lead  to  retention  of 
water  in  the  body  ;  sodium  chloride  acts  in  this  way  more  strongly 
than  the  bromide,  and  that  more  strongly  than  the  iodide ;  the 
chlorides  of  potassium  and  calcium  are  also  the  most  powerful  salts  in 
this  direction.  Large  doses,  except  in  the  case  of  sodium  chloride, 
lead  later  to  loss  of  water  and  of  body  weight.  It  is  believed  that  the 
action  of  salts  has  a  simple  chemico-physical  explanation,  which  is 
postponed  until  the  next  paper  on  the  subject.  W.  D.  H. 

Influence  of  Carbohydrates  and  Pats  on  Protein  Meta- 
bolism. E.  PROVAN  Cathcart  {J.  PMjsiol,  1909,  39,  311—330).— 
From  experiments  on  man,  it  was  found  that  the  urinary  nitrogen 
falls  on  a  pure  carbohydrate  diet,  but  it  rises  markedly  on  a  pure  fat 
diet.  During  inanition,  the  urine  always  contains  creatine,  but 
its  amount  is  lessened  on  taking  carbohydrate  alone,  and  is  increased 
by  taking  fat  alone.  The  amount  excreted  during  the  fat  period  is 
not  markedly  reduced  by  adding  protein  to  the  food.  The  hypothesis 
is  put  forward  that  carbohydrates  are  absolutely  essential  for  endo- 
coUular  synthetic  processes  in  connexion  with  protein  metabolism, 
and  it  is  probable  that  food  stuffs  should  be  valued,  as  Chauveau 
suggested,  more  on  account  of  their  isoglycogenic  than  their  iso- 
dyuamic  value.  W.  D.  H. 
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The  Value  of  Protein-cleavage  Products  in  the  Human 
Organism.  Emil  AnDEiuiALUKN,  Franz  Frank,  and  Alfred 
SciiiTTENiiELM  {Ztitsch.  phytiol.  Chetn.,  1909,63,  215 — 221.  Compare 
this  vol.,  ii,  817). — An  experiment  was  carried  out  on  a  boy  (with 
(stricture  of  the  (nsophagun,  and  who  was  fed  by  rectum)  similar  to 
these  previously  conducted  on  animal.s.  For  fifteen  days  he  was  fed 
on  the  abiuretic  products  of  meat  which  had  been  subjected  to  lengthy 
pancreatic  digestion.  Full  details  are  given,  the  net  result  of  which 
wa.s  that  the  boy  remained  in  nitrogenous  equilibrium  and  even  put 
on  flesh,  whilst  his  general  condition  improved.  W.  D.  H. 

Nuclein  Synthesis  in  the  Animal  Body.  Elmkr  V.  McCollum 
{Avier.  J.  Physiol.,  1909,  26,  120  — 141).— Without  palatability  a 
ration  may  possess  all  the  necessary  food  ingredients  and  yet  fail  to 
properly  nourish  an  animal.  This  factor  has  in  the  past  been  much 
ne^'locted  in  attempts  to  study  the  action  of  pure  food  principles. 
Very  young  animals,  however,  adapt  themselves  to  a  low  degree 
of  palatability  more  readily  than  adults.  All  the  phosphorus  needed 
for  skeleton,  nuclein,  and  phosphatide  formation  can  be  drawn  from 
inorganic  phosphates.  An  iinimal  has  the  power  to  synthesise  the 
purino  bvses  necessary  for  nuclein  formation  from  complexes  contained 
in  protein  moleculoi',  and  does  not  necessarily  use  purine  bases 
of  exogenous  origin  for  the  purpose.  W.  D.  H. 

Disappearance  of  Pentosans  from  the  Digestive  Tract  of 
the  Cow.  Ei.MER  V.  McCollum  and  W.  A.  Brannon  {J.  Amer. 
Chem.  Soc,  1909,  31,  1252— 1260).— This  investigation  was  carried 
out  with  the  object  of  comparing  the  relative  ease  with  which  the 
pentosans  from  different  sources  disappear  from  the  digestive  tract, 
and  to  ascertain  the  behaviour  of  methylpentosans  under  the  same 
conditions.  Cows  were  fed  exclusively  on  plants  of  a  single  kind, 
either  maize,  wheat,  or  oats,  and  in  eachcasetheexcreta  were  collected 
and  the  pentosans  estimated.  The  results  show  that  the  pentosans  of 
the  maize  plant  are  more  easily  attacked  and  disappear  from  the 
digestive  tract  to  a  greater  extent  than  those  of  the  wheat  and  oat 
J  hints,  and  that  the  methylpentosans  of  these  three  plants  are  less 
resistant  to  the  agencies  operating  in  the  digestive  tract  than  tho 
simple  pentosans.  In  order  to  study  the  action  of  the  intestinal 
bacteria  on  tho  pentosans,  fermentation  experiments  were  carried  out 
with  maize  fodder,  wheat  straw,  and  oat  straw  respectively,  and  it  was 
found  that  the  pentosans  of  the  maizo  plant  are  less  resistant  than 
those  of  the  oat  plant,  and  that  the  latter  are  less  resistant  than  those 
of  the  wheat  plant,  these  results  being  in  accord  with  those  observed 
in  the  feeding  experiments.  E.  G. 

R61e  of  Inorganic  Phosphorus  in  the  Nutrition  of  Animals. 
Edwin  B.  Hart,  Elmer  V.  ISIcCollum,  and  J.  G.  Fuller  {Univ. 
Wisconsin  Agric.  Exptr.  Stat.  Research  Bui.,  1909,  1). — Pigs  fed  on  a 
ration  very  deficient  in  phosphorus  gained  in  weight  as  much  as  when 
receiving  abundance  of  phosphorus  up  to  a  certain  point  (70  to 
100  lbs.),  after  which  there  was  a  loss  of  weight,  followed  by  collapse. 
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When  calcium  phosphates  were  added  to  rations  otherwise  deficient 
in  phosphorus,  development  was  normal,  and  the  results  equal  to  those 
obtained  with  phosphorus  wholly  in  organic  forms, 

Determinations  of  calcium  and  phosphorus  in  the  principal  organs 
and  tissues  of  pigs  fed  with  low  amounts  of  phosphorus  showed  results 
similar  to  those  obtained  with  normally  fed  pigs.  In  the  bones, 
however,  the  percentage  of  ash  was  reduced  to  about  one-half. 

A  growing  pig  (50  lbs.)  should  receive  4 — 5  grams  of  phosphorus 
per  day.  N.  H.  J.  M. 

Enzymes  of  the  Placenta.  Walther  Lob  and  Shigeji  Higuchi. 
Ash  Constituents  of  the  Placenta.  Shigeji  Higuchi  [Biochem. 
Zeitsch.,  1909,22,  316—336,  341—344.  Compare  this  vol.,  ii,  76).— The 
blood-free  placenta,  whether  fresh  or  dried,  contains  catalase,  oxydase, 
and  a  diastase  which  acts  on  starch  and  glycogen.  Inulase,  lactase, 
invertase,  glycolytic  and  lipolytic  enzymes  are  present  in  fresh,  but 
not  in  dry,  placenta.  The  same  is  true  for  a  pepsin-like  enzyme,  but 
enzymes  of  the  type  of  erepsin,  urease,  and  de-atnidases  are  absent. 

The  various  mineral  constituents  were  estimated  and  the  results 
given  in  a  table.  Sodium  salts  are  the  most  abundant.  Calcium 
salts  show  great  variations.  By  washing  out  the  blood,  the  yield  of 
iron  is  lessened  from  0-07  to  0014%.  W.  D.  H. 

Purines  and  Purine  Metabolism  of  the  ;  Human  Foetus 
and  Placenta.  H.  Gideon  Wells  and  Harry  J.  Cooper  (J.  Biol. 
Chem.,  1909,  6,  469—482.  ; Compare  this  vol.,  ii,  749).— Guanase 
appears  at  the  third  month  of  festal  life,  and  adenase  at  the  fifth 
month.  The  liver  at  the  fifth  month  contains  both  enzymes,  thus 
differing  from  the  pig  and  dog's  livers.  Xantho-oxydase  is  demon- 
strable in  the  liver  and  combined  viscera  at  full  term,  but  not  in 
muscle,  intestines,  kidney,  spleen,  or  thymus.  It  appears  at  or  after 
the  sixth  month.  It  is  an  enzyme  which  is  easily  destroyed.  The 
uricolytic  enzyme  is  absent  throughout.  Foetal  tissues  contain  more 
guanine  than  adenine,  for,  after  autolysis,  twice  as  mixch  xanthine  as 
hypoxanthine  is  found.  The  presence  of  xantho-oxydase  or  uricase 
could  not  be  demonstrated  in  mature  placenta.  The  placenta 
contains  14%  of  nitrogen  (dry  weight),  and  about  2*1%  of  this  is 
purine  nitrogen  ;  of  this,  45%  is  guanine,  40%  is  adenine,  and  15% 
hypoxanthine.     Xanthine  occurs  in  traces  only.  W.  D.  H. 

Trypsinogen  and  Bnterokinase  in  the  New-born  Child 
and  in  the  Human  Embryo.  Jussuf  Ibrahim  (Biochem.  Zeitsch., 
1909,  22,  24 — 32). — The  various  proteolytic  enzymes  of  the  human 
alimentary  canal  are  present  at  birth.  They  appear  almost  simul- 
taneously during  foetal  life  ;  pepsin  appears  at  the  beginning  of  the 
fourth  month,  trypsin  during  the  same  month,  enterokinase  at  the 
same  time  or  a  little  later,  and  erepsin  in  the  fifth  month. 

W.  D.  H. 

Chemical  Composition  of  the  Dog's  Body.  J.  Stockhausen 
(Biochem.    Zeitsch.,    1909,   22,    244— 265).— Statistical   tables  of  the 
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weight,  percentage  of  nitrogen,  and  other  details  of  the  tissues  and 
organs  of  four  doga.  Two  of  these  were  fed  on  protein-poor  and  two 
on  protein-rich  diet ;  in  the  latter,  the  nitrogen  of  liver  and  muscles 
was  increased.  W.  r>.  H. 

The  Physiology  of  the  Glands.  XIV.  The  Influence  of 
Proteins  and  Protein  Degradation  Products  on  the  Activity 
of  the  Liver.  Leon  Asiirr  and  Dimitri  Plktnbw  (Bioehem.  ZaiUch.^ 
1909,  21,  355— 380).— The  method  of  investigation  consisted  in 
adding  to  dogs'  diets  sugar  in  quantities  just  insufficient  to  produce 
alimentary  glycosuria,  and  then  superimposing  on  these  diets  proteins, 
or  peptones,  or  amino-acids.  These  additions  caused  glycosuria,  and 
as  sugar  output  is  regulated  by  the  liver,  the  conclusion  was  drawn 
from  tho  results  that  this  organ  takes  part  in  the  metabolism  of 
protein  and  protein  degradation  products,  the  addition  of  such  pro- 
ducts taxing  tho  capacity  of  the  liver  beyond  its  physiological  limits. 
This  conclusion  is  al^^o  fortiBed  by  the  fact  that  bile  pigments  also 
appear  in  the  urine.  The  sugar  output  lasts  until  the  day  after  the 
administration  of  the  extra  protein  or  protein  degradation  products. 

S.  B.  S. 

The  Part  Played  by  the  Liver  in  Creatinine  Meta- 
bolism. K.  S.  London  and  N.  Boljabski  {Zeitsch.  jthysiol.  Chem., 
1906,  62,  465 — 467). — From  experiments  on  two  dogs,  in  which  the 
liver  was  thrown  out  of  gear  by  an  Eck's  fistula,  the  following  con- 
clusions are  drawn.  The  amount  of  creatine  excreted  is  greatest  on 
days  when  no  food  is  given.  The  admixture  of  creatinine  with  the 
food  does  not  increase  the  amount  found  in  the  urine ;  admixture  of 
the  food  with  creatine  caused  no  increase  in  the  excretion  of  that 
substance,  but  raised  the  output  of  creatinine.  Sodium  nucleate 
produces  no  marked  result.  W.  D.  H. 

Autolysis.  T.  Kikkoji.  Autolysis  and  Preservatives.  Ernst 
Salkowski  {Zeitsch.  phyaiol.  CAem.,  1909,  63,  109—135,  136—142).— 
The  first  paper  relates  to  the  action  of  chloroform  water,  toluene,  and 
mixtures  of  these  reagents  in  varying  proportions,  also  to  the  action 
of  formaldehyde  and  benzoic  acid  on  the  course  of  autolysis.  The 
optimum  concentration  of  each  is  determined,  but  autolysis  runs  a 
quicker  course  when  the  optimum  concentration  of  some  preservatives 
is  used  than  it  does  for  others,  for  instance,  it  is  more  rapid  for 
benzoic  acid  in  comparison  with  chloroform.  The  second  paper  is 
mainly  critical,  and  emphasises  the  point  that  the  antiseptic  selected 
is  not  immaterial,  and  neglect  to  recognise  this  will  explain  divergent 
results  hitherto  published.  W.  D.  H. 

The  Non- dependence  of  Autolytic  Protein-cleavage  on  the 
Presence  of  Blood.  Ernst  Bloch  {Bioehem.  Zeitsch.,  1909,  21, 
519 — 522). — The  autolytic  enzymes  which  produce  protein-cleavage  in 
the  dog's  liver  are  'really  tissue-enzymes,  and  bring  about  autolysis 
when  the  organ  is  entirely  freed  from  blood.  W.  D.  H. 
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The  Haemolytically  Acting  Organ  Extracts.  Julius  Morgen- 
EOTH  and  P.  ScHAFER  (Biochem.  Zeitsch.,  1909,  21,  305— 320).— The 
extracts  of  organs  which  act  hsemolytically  owe  this  property,  not  to 
substances  in  solution,  but  to  substances  in  suspension.  Experiments 
were  carried  out  with  alcoholic  extracts  of  pancreas  (made  by  ex- 
tracting the  organ  with  alcohol  diluted  with  physiological  saline)  to 
determine  the  conditions  under  which  the  most  active  preparations 
could  be  obtained.  It  was  found  that  the  extracts  made  from  organs 
of  well-fed  animals  were  more  active  if  the  organs  had  been  previously 
allowed  to  autolyse  for  some  hours  at  room  temperature.  The  ex- 
tracts from  fresh  organs  of  fasting  animals  were  more  active  than 
those  from  well-fed  animals  ;  there  was  not  the  corresponding  in- 
crease in  activity  in  this  case  after  autolysis.  It  was  also  shown  that 
the  matter  causing  heemolysis  can  be  taken  up  by  suspended  matter, 
as  experiments  made  with  particles  of  coagulated  serum  proteins  with 
sodium  oleate  solutions  showed.  The  particles  of  protein  which  had 
taken  up  the  oleate  were  capable  of  acting  hsemolytically.     S.  B.  S. 

Action  of  Extracts  of  the  Pituitary  Body.  Henry  H.  Dale 
(Bio-C/iem.  J.,  1909,  4,  427— 447).— Extracts  of  the  posterior  lobe  of 
the  pituitary  directly  stimulate  all  kinds  of  involuntary  muscle 
without  any  relation  to  innervation.  The  action  is  nearly  allied  to 
that  of  digitalis,  but  the  pituitary  substance  acts  less  powerfully  on 
the  heart,  and  more  powerfully  on  plain  muscle,  than  the  members  of 
the  digitalis  group.  The  active  principle  is  excreted  in  the  urine. 
Repeated  injections  produce  no  true  immunity  in  the  sense  that 
immune  substances  are  developed.  The  evidence  adduced  by  Schiifer 
and  Herring,  that  the  extract  contains  separate  pressor  and  diuretic 
substances,  is  considered  inadequate.  W.  D.  H. 

Chemico-physical  Investigations  on  the  Crystalline  Lens. 
G.  QuAGLiARiELLo  (Atti  R.  Accad.  Lincei,  1909,  [v],  18,  ii,  288 — 294. 
Compare  Bottazzi  and  Scalinci,  this  vol.,  ii,  502). — The  author  has 
studied  the  velocity  of  coagulation  of  the  crystalline  lens  at  65°  in 
0"9%  sodium  chloride  solution,  with  and  without  the  addition  of 
various  proportions  of  sodium  hydroxide. 

With  0*9%  sodium  chloride  solution  at  65°,  the  ratio  of  the  surface 
of  the  lens  in  sq.  cm.  to  the  time  occupied  in  coagulation  in  minutes 
has  the  constant  value  0'0186,  so  that  the  true  measure  of  the 
velocity  of  coagulation  of  a  solid  is  given  by  the  area  of  the  surface 
which  coagulates  in  unit  time. 

In  presence  of  sodium  hydroxide,  the  velocity  of  coagulation 
diminishes  with,  but  not  proportionally  to,  the  concentration  of  the 
alkali.  The  curve  connecting  the  velocity  with  concentration  of 
sodium  hydroxide  resembles  a  logarithmic  curve,  and  is  apparently 
asymptotic  to  the  concentration  axis.  The  imbibition  of  the  lens  in 
alkali  or  acid  solution  is  not  augmented  or  diminished  by  decrease  or 
increase  of  the  osmotic  pressure  of  the  solution  in  which  the  lens  is 
immersed.  T.  H.  P. 

Diastases.  III.  The  Behaviour  of  the  Diastase  in  the  Blood. 
Julius  Wohlgemuth  {Biochem.  Zeitsch.,  1909,  21,   381 — 422). — The 
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diastatic  power  was  estimated  by  the  author's  method,  by  determining 
the  Rmalle»t  quantity  of  the  ferment  which  is  capable  of  degrading 
5  c.c.  of  a  1%  starch  solution  to  dextrin  in  a  given  tim«  (twenty-four 
houi'H),  using  iodine  solution  to  determine  this  factor.  It  was  found 
tli:it  the  starch  degradation  products  under  these  conditions  caused  no 
inhi)>ition  of  the  ferment  action.  The  diastatic  power  of  serum  is  the 
name  ai<  that  of  plasma.  Treatment  of  the  serum  with  fibrin  does  not 
diminish  its  dinstatio  capacity.  The  diastatic  capacity  remains 
unchanged  on  keeping  the  serum  (under  aseptic  conditions)  for  several 
months.  The  diastatic  concentration  of  serum  from  all  the  superficial 
blood-vessels  is  the  same.  The  smallest  amounts  of  diastase  are 
found  in  human  blood,  ox,  and  goat ;  somewhat  more  is  found  in  the 
blood  of  rabbits,  and  the  largest  quantities  in  the  blood  of  guinea-pigs 
and  dogs.  The  blood  of  a  fasting  dog  contains  as  much  ferment  as 
that  of  a  well-fed  animal.  The  quality  of  the  diet  has  no  influence  on 
the  amount  ;  neither  have  specific  excitants  of  the  pancreas,  such  as 
secretin  and  hydrochloric  acid.  The  ligaturing  of  the  pancreatic 
ducts  increases  the  amount  largely.  The  increase  commences  after 
three  to  four  hours,  reaches  its  maximum  in  twenty-four  hours,  at 
which  it  remains  for  several  days  (generally  six  to  eight),  after  which 
tlie  quantity  gradually  returns  to  the  normal.  The  increase  also  occurs 
when  the  animal  is  kept  without  food  after  the  operation.  Increase 
also  occurs  even  after  ligature  of  a  single  duct.  It  occurs,  too,  after 
partial  extirpation  of  the  pancreas.  Adrenaline-glyoosuria,  phloridzin, 
and  phloretin  diabetes  have  no  influence  on  the  quantity  of  diastase. 
Asphyxia  does  not  increase  the  amount.  The  pancreas  is  not  the  sole 
source  of  the  diastase  of  the  blood.  S.  B.  S. 

Diastases.  IV.  The  Question  of  the  Internal  Secretion  of 
the  Pancreas.  K.  Eiikmann  and  Julius  Wohlokmuth  {liiochem. 
Zeitsch.,  1909,  21,  423— 431).— The  quantity  of  diastase  from 
tlie  blood  taken  from  the  vena  pancreatico-duodenalis  was  compared 
with  that  of  the  blood  taken  from  a  femoral  artery.  In  only 
one  case  (several  experiments  were  carried  out  under  different 
conditions  of  nutrition)  could  an  increased  quantity  from  the  former 
vein  be  detected,  and  this  was  only  very  slight.  Care  was  taken 
that  none  of  the  blood  came  into  contact  with  any  of  the  gland 
substance.  S.  B.  S. 

Diastases.  V.  The  Behaviour  of  the  Diastase  of  the 
Urine.  Julius  Wohlgemuth  {Bwchem.  Zeitsch.,  1909,  21, 
432 — 446). — The  acidity  or  alkalinity  of  the  natural  urine  is  without 
marked  effect  on  the  diastatic  action.  The  urine  of  males  contains 
more  diastase  than  that  of  females.  In  fasting  condition,  the  urine 
contains  the  most  diastase ;  the  quantity  sinks  after  ingestion  of  food, 
and  reaches  a  minimum  in  three  to  four  hours,  afterwards  it  rises 
again.  Similar  results  were  obtained  with  rabbits'  urine.  The  amount 
of  diastase  in  dogs'  urine  is  small.  In  cases  of  nephritis  and 
diabetes,  the  amount  was  smaller  than  the  normal.  In  dogs  with 
ligatured  pancreatic  ducts,  the  amount  of  diastase  ran  parallel  with 
that  found   in   the   blood  (see  preceding  abstract).  ^A  high  diastase- 
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concentration  was  also  found  at  times  in  the  urine  of  human  patients 
with  obstructed  pancreatic  duct.  In  dogs  with  obstructed  bile  ducts, 
an  increase  in  the  diastase  in  the  urine  was  only  observed  after  several 
days.  This  increase  is  probably  due  to  a  disturbance  in  the  pancreatic 
duct  as  a  result  of  the  operation,  and  not  a  direct  consequence  of  the 
ligature  of  the  bile  duct.  If  the  latter  is  ligatured  in  animals  in 
which  the  pancreatic  duct  had  been  previously  obstructed,  no  increase 
of  diastase  in  the  urine  was  observed.  S.  B.  S. 

Diastases.  VI.  The  Influence  of  the  Bile  on  Diastases. 
Julius  Wohlgemuth  (Biochem.  Zeitsch.,  1909,  21,  447 — 459). — Bile 
alone  has  little  diastatic  power.  It  has,  however,  the  power  of 
increasing  the  diastatic  action  of  other  plant  and  animal  diastases 
(diastases  of  saliva,  serum,  pancreas,  etc.).  The  activating  action  is 
probably  due,  not  to  a  ferment,  but  to  a  heat-stable,  dialysable 
substance  which  is  soluble  in  alcohol.  S.  B.  S. 

Diastases.  VII.  The  Diastase  Content  of  Different  Organs 
of  the  Rabbit  under  Normal  and  Pathological  Conditions. 
A  Contribution  to  the  Subject  of  the  Nature  of  Phloridzin 
Diabetes.  Julius  Wohlgemuth  and  J.  Benzur  {Biochem.  Zeitsch., 
1909,  21,  460 — 475). — The  kidneys  contain  the  largest  amount  of 
diastase ;  the  muscles  contain  less,  and  the  liver  less  still.  Phloridzin 
increases  the  amount  of  diastase  in  the  kidneys,  and,  in  two  out  of 
four  cases,  the  amount  in  the  liver.  It  had  no  effect  on  the  diastase- 
content  of  the  blood.  The  action  of  phloretin  was  similar.  No 
increase  in  the  amount  of  liver  diastase  was  observed  after  adminis- 
tration of  adrenaline.  The  authors  discuss  the  bearing  of  their  results 
on  the  question  of  phloridzin  diabetes.  S.  B.  S. 

Diastases.  VIII.  The  Influence  of  Radium  Emanations  on 
the  Action  of  the  Diastatic  Ferment.  S.  Loewenthal  and 
Julius  Wohlgemuth  (Biochem.  Zeitsch.,  1909,  21,  476 — 483). — Kadium 
emanations  favour  the  action  of  the  diastatic  ferment  of  the  blood, 
liver,  saliva,  and  pancreas.  The  action  is  not  immediate,  for  in  the 
first  twenty-four  hours  an  inhibition  is  observed.  This  passes  off,  and 
finally  there  is  an  increased  aetion.  In  certain  cases,  however,  only 
the  inhibitory  action  was  observed.  S.  B.  S. 

Oxidation  Products  of  Cholesterol  in  the  Animal  Organism. 
IV.  Isaac  Lifschutz  (Zeitsch.  physiol.  Chem.,  1909,  63,  222—234. 
Compare  this  vol.,  ii,  77). — The  oxycholesterols  of  the  blood-fat,  which 
are  almost  completely  absent  in  the  liver  cells,  are  believed  to  be 
transformed  by  the  liver  into  acid  compounds  in  the  bile.  Although 
found  in  certain  organs,  they  are  not  only  absent  from  the  liver,  but 
also  in  the  bile  and  faeces  of  the  animals  investigated  (ox  and  horse). 
The  paper  contains  a  discussion  of  the  probable  role  of  cholesterol  in 
the  body,  and  among  the  functions  attributed  to  it  is  that  of  assisting 
emulsification  in  the  upper  part  of  the  intestine.  W.  D.  H. 

The  Biological  Signiflcance  of  Lecithin.  III.  The  Lecithin 
and  Iron  Content  of  Human  Milk  and  Cow's  Milk.  W.  Glikin 
(Biochem.  Zeitsch.,  1909,  21,  348 — 354). — When  the  fats  are  separated 
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from  milk,  practically  all  the  lecithin  (an  determined  by  phosphoruR 
•  stimations  in  the  whole  milk  and  the  cream)  goes  into  the  cream. 
riio  total  lecithin  iron  wan  also  determined,  and  it  was  found  that  the 
iii;;li(>r  the  lecithin  content  of  a  given  sample,  the  higher  was  the  iron 
content.  &  B.  S. 

Pentoses  in  the  Urine  of  Men  and  Animals.  Utilisation  of 
Pentoses  in  the  Animal  Organism.  Luigi  Cominotti  (Biochem. 
Zeilsch.,  1909,  22,  106 — 119). — llerbivora  and  pigs  on  an  abundant 
diet  «xcrete  pentoses  in  their  urine,  but  only  in  small  quantities  as 
(>(>m|iar('(l  with  the  pentosans  in  the  food.  The  greater  part  of  the 
]icnt().'':iuK  is  therefore  utilised  in  the  body.  Pentose  is  absent  from 
tho  urine  of  dogs  on  bread  nnd  meat  diet,  and  of  men  on  a  meat  diet, 
but  human  urine  always  contains  pentose  if  the  diet  is  a  mixed  one. 
In  tho  fasting  horse,  pentose  disappears  from  the  urine,  but  on  pro- 
longed inanition  it  reappears  in  small  quantities ;  this  is  probably  due 
to  the  catabolism  of  certain  organs  which  yield  pentose.     W.  D.  H. 

The  Question  of  the  Existence  of  Glycine  in  Normal  Human 
Urine.  G.  Oehlkb  {Biochem.  Zeitsch.,  1909,  21,  484— 486).— The 
glycine  was  isolated  in  the  form  of  the  jS-naphthalenesulphonyl  chloride 
derivative.  The  urines  of  twelve  healthy  workers  of  the  Pathological 
Institute  of  Berlin  were  examined.  In  eleven  cases  the  quantity  of  the 
derivative  isolated  was  too  small  to  determine  gravimetrically,  and  in 
a  twelfth  case  0054  gram  was  obtained.  8.  B.  8. 

The  Aromatic  Compounds  in  Urine.  W.  Mooseb  (ZeiUch. 
j)hysiol.  Chem.,  1909,  63,  155 — 200). — In  estimating  phenol  and 
;>-cresol  in  urine  by  Kossler  and  Penny's  method  (Abstr.,  1893,  ii, 
100),  several  difficulties  have  been  met  with.  The  method  of  distilla- 
tion with  sulphuric  acid  in  order  to  hydrolyse  phenylsulphuric  acids 
and  subsequent  titration  gives  low  results  for  ;t^cresol.  This  can  be 
overcome  by  using  phosphoric  acid  in  place  of  the  sulphuric.  It 
is  also  shown  that  when  phenols  are  distilled  with  calcium  carbonate 
and  water,  evolution  of  carbon  dioxide  occurs,  and  a  portion  of  the 
phenol  remains  in  the  distillation  Hask  as  a  calcium  phenoxide.  This 
is  overcome  by  passing  a  stream  of  carbon  dioxide  through  the  flask 
during  the  distillation.  The  following  is  the  general  method  for  estimat- 
ing phenols  in  urine  recommended.  A  weighed  quantity  (250 — 500 
grams)  of  the  urine  is  made  faintly  alkaline,  and  evaporated  to  one-fifth 
of  its  volume  on  the  water-bath.  It  is  transferred  to  a  distillation 
flask  fitted  with  a  condenser  and  receiver.  Syrupy  phosphoric  acid  is 
run  in  (about  one-fifth  of  the  original  volume  of  urine),  and  the  whole 
well  shaken  and  distilled  to  about  100  c.c;  50.  c.c.  of  water  are  added, 
and  the  distillation  continued.  These  operations  are  repeated  until  a 
drop  of  the  distillate  no  longer  gives  the  Millon  test.  An  excess  of 
calcium  carbonate  is  added  to  the  distillate  in  a  capacious  flask,  and 
the  distillation  repeated  whilst  a  stream  of  pure  carbon  dioxide  is  led 
through  the  apparatus.  Water  is  added,  and  the  distillation  con- 
tinued until  all  the  phenol  has  passed  over,  when  the  distillate 
is  titrated  by  Kossler  and  Penny's  method. 
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The  results  obtained  show  that  1  litre  of  fresh  cow's  urine  contains 
0*5 — 0*77  gram  of  combined  jo-cresol  during  winter  feeding  and 
0*25 — 0"46  gram  during  summer  feeding.  When  the  urine  (winter 
feeding)  is  allowed  to  undergo  decomposition,  the  amount  of  /)-cresol 
increases,  as  a  rule,  to  an  appreciable  extent  (1'13  grams  per  litre),  and 
a  small  part  of  this  is  in  the  free,  but  the  greater  proportion  is  still  in 
the  combined,  state. 

The  average  amount  of  combined  jo-cresol  in  human  urine  is 
0"036 — 0'053  gram  per  diem. 

In  estimating  benzoic  acid  in  decomposed  urine,  the  authors  add 
sulphuric  acid  and  extract  with  light  petroleum  (b.  p.  40°)  in  a  Katz 
apparatus,  and  titrate  with  standard  alkali,  using  litmus  as  indicator. 
The  results  show  some  8 "5  grams  of  benzoic  acid  per  litre  of  decomposed 
urine. 

The  results  of  an  investigation  as  to  the  phenols  present  in 
cow's  urine  indicate  that  phenol  itself  is  absent,  and  that  the  chief 
substance  is  jo-cresol,  with  probably  a  small  amount  of  the  meta- 
compound. 

Stadeler's  oil,  urogon  (Annalen,  1851,  77,  17),  has  been  examined. 
It  was  separated  from  the  alkaline  solution  of  phenols  by  extraction 
with  light  petroleum.  Its  analyses  agree  fairly  well  with  the  formula 
CyHgO.  It  has  b.  p.  199 '9°  (corr.),  as  determined  by  Schliermacher's 
method,  mol.-wt.  130,  Dis  1-0201,  and  ^24  1-5289.  It  is  insoluble  in 
water,  and  is  decomposed  when  warmed  with  alkalis ;  with  dilute 
alkalis  it  gives  a  hydrocarbon,  urogene,  and  when  fused  with 
potassium  hydroxide  yields  a  phenol  (urogol).  Dilute  chromic  acid 
has  no  action  on  the  oil,  and  permanganate  yields  no  definite  products. 
The  oil  forms  additive  compounds  with  bromine  and  iodine. 

Urogene,  CgiH^g,  crystallises  in  slender  needles,  has  m.  p.  59-9 — 60°, 
and  b.  p.  l40°/high  vacuum  (green  light).  It  does  not  combine 
with  bromine  even  in  sunlight.  It  is  possible  that  rogene  is  identical 
with  Willstatter's  phytene  (Abstr.,  1907,  i,  784). 

Urogol,  CyHgO,  has  b.  p.  207-6°  (corr.),  n^^  1-53054,  and  gives 
the  ordinary  phenolic  reactions.  It  yields  an  iodo-derivative  of 
a  grass-green  colour.  J.  J.  S. 

Chemistry  of  Cancer.  S.  Yoshimoto  [Biochem.  Zeitsch.,  1909, 
22,  299 — 308). — During  autolysis  of  the  cancerous  liver  and  still 
more  of  the  cancerous  breast,  proteolysis  is  much  more  energetic  than 
in  normal  tissues,  and  this  depends  not  on  the  tumour  itself,  but 
on  the  portions  of  the  organ  which  are  still  approximately  normal. 
The  partition  of  nitrogen  in  the  autolysed  fluid  differs  in  liver  cancer 
from  that  obtained  from  the  normal  organ  in  two  points,  namely, 
in  a  lessening  of  the  purine  nitrogen,  and  an  increase  in  the  nitrogen 
of  diamino-acids,  ammonia,  and  peptone.  W.  D.  H. 

Chemical  Composition  of  Milk  from  Tuberculous  Cows. 
A.  MoNVOisiN  {Compt.  rend.,  1909,  149,  644— 645).— The  author 
gives  in  tabular  form  the  results  of  analyses  of  milk  from  cows 
in  various  stages  of  tuberculosis.  The  fats,  lactose,  and  casein 
diminish  with  the  .progress  of  the  malady,  whilst  the  total  nitrogen 
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increases,  owing  to  increased  inBltration  of  proteins.  The  ash 
increases,  especially  the  sodium  chloride.  The  refractive  index  of 
the  serum  diminishes,  whilst  its  electrical  conductivity  increases. 
In  the  more  advanced  stages  of  tuberculosis,  the  composition  of  the 
milk  approximates  to  that  of  blood-serum.  W.  0.  W. 

The  Physiological  Effects  of  Selenium  Compounds  with 
Relation  to  their  Action  on  Qlycogen  and  Sugar  Derivatives 
in  the  Tissues.  Charles  O.  Jones  {Bio-Chem.  J.,  1909,  4,  405—419). 
— In  tho  body,  selenate  is  reduced  to  selenite  ;  a  small  quantity  is 
excreted  in  the  urine,  and  the  remainder  is  carried  to  the  spleen  and 
liver,  where  it  is  reduced  by  dextrose  to  selenium  ;  when  dextrose 
furnished  from  the  glycogen  is  becoming  exhausted,  fat  is  called 
on.  There  is  a  retention  of  chlorides,  a  disappearance  of  hydrochloric 
acid,  and  a  great  relish  for  sodium  chloride.  This  is  interpreted  as 
meaning  that  the  salt  I'aises  the  sugar  in  the  blood  to  satisfy  the 
holenite,  and  so  protect  the  cells  from  toxic  effects. 

It  is  suggested  that  dextrose  is  possibly  the  means  by  which  all 
reduction  processes  in  the  body  are  brought  about.  \V.  D.  H. 

The  Action  of  Thorium  on  the  Normal  and  on  the  Fatty- 
Degenerated  Heart.  S.  Tuveri  {Arch.  Farm,  iperim.,  1909,  8, 
297 — 306). — The  thorium  salts  act  exactly  in  the  same  way  as  the 
ctcsium  salts  on  the  excised  frog's  heart  both  when  in  normal  con- 
dition and  after  fatty  degeneration.  S.  B.  S. 

The  Fate  of  Lactic  Acid  in  Normal  Animals,  and  in  those 
Poisoned  with  Phorphorus.  E.  Neubauer  {Arch.  exp.  Path. 
Fharm.y  1909,  61,  387 — 400). — If  sodium  lactate  is  given  to  normal 
rabbits,  it  is  not  completely  burnt  in  the  body,  but  it  partly  leaves 
tlie  body  in  the  urine  as  lactic  acid,  and  in  the  form  of  other  acids 
soluble  in  ether.  In  rabbits  poisoned  with  phosphorus,  exactly  the 
same  occurs.  The  administration  of  sugar  or  alanine  does  not  increase 
the  urinary  acids  which  are  soluble  in  ether,  in  either  class  of  animals. 

W.  D.  H. 

The  Behaviour  of  3  :  5-Di-iodo-/-tyTOsine  and  3  : 5-Di-iodo  r- 
tyrosine  in  the  Animal  Organism.  Adolf  Oswald  {Zeitsch. 
jihysiol.  Chem.y  1909,  62,  399 — 403). — The  two  substances  were 
administered  to  dogs  and  rabbits,  and  the  excreta  examined. 
Fi'om  the  urine,  the  major  part  of  the  iodine  was  recovered,  and  in  the 
case  of  the  ^-compound,  about  46%  was  present  in  ionised  form  ;  in  the 
case  of  the  r-compound,  about  50%.  The  compounds,  in  which 
the  remainder  of  the  iodine  occurred,  are  not  yet  fully  identified. 

W.  D.  H. 

Physiological  Behaviour  of  I-  and  d-Suprarenine.  V.  Emil 
AiiDERiiALDEN,  Karl  Kautzscii,  and  Franz  MCller  {Zeitsch.  physiol. 
Cliem.,  1909,  62,  404—409.  Compare  this  vol.,  ii,  751).— In  dogs,  the 
previous  administration  of  c?-suprarenine  does  not  modify  the  effect 
produced  on  blood-pressure  by  the  injection  of  d-  and  ^suprarenine. 

W.  D.  H. 
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The  Varying  Activity  of  ajooMorphine  Preparations  and 
the  Pharmacological  Behaviour  of  apoMorphine  Derivatives 
(Euporphine,  etc.).  Erich  Harnack  and  Hermann  Hildebrandt 
{Arch,  exp.  Path.  Pharm.,  1909,  61,  343—362). — There  are  doubtless 
several  opomorphines  related  closely  to  one  another,  but  differing  in 
their  action  on  frogs ;  their  paralysing  action  on  the  central  nervous 
system  and  on  striped  muscles  is  about  equal.  The  amorphous 
varieties  show  actions  differing  qualitatively  on  warm-blooded  animals. 
Bergell  and  Pschorr's  dibenzoylajoomorphine,  in  which  the  hydroxyl 
groups  are  no  longer  intact,  is  not  an  emetic.  The  euporphine 
(apomorphine  methobromide)  of  the  same  authors  is  a  very  feeble 
emetic,  although  the  hydroxyls  are  intact ;  it  has  a  curare-like 
action.  A  combination  of  the  ammonium  base  of  euporphine  with 
apomorphine  raises  the  paralysing  action  on  the  frog.  Com- 
mercial euporphine  contains  8%  of  a/>omorphine,  and  acts  as  an  emetic. 

W.  D.  H. 

The  Behaviour  of  Synthetic  Muscarine  in  the  Animal 
Body.  II,  Hermann  Fuhner  [and,  in  part,  E.  RosenowJ  {Arch.  exp. 
Path.  Pharm.,  1909,  61,  283—296.  Compare  Abstr.,  1 908,  ii,  1 061).— 
The  estimation  of  synthetic  muscarine  may  be  carried  out  biologically 
on  the  isolated  frog's  heart.  Habbits  fed  on  muscarine  pass  it  in  their 
urine  in  small  quantities,  but  if  the  drug  is  given  subcutaneous! y, 
much  more  is  present.  The  urine  of  rabbits  on  a  mixed  diet  has  a 
slight  muscarine-like  action.  If  muscarine  is  given  in  lethal  doses,  it 
can  bedetected  in  the  blood,  but  not  when  it  is  given  in  non-lethal 
doses.     Similar  experiments  were  made  on  cats.  W.  D.  H, 

Action  of  Poisons  on  Tissue  Respiration.  Horace  M.  Vernon 
{J.Phy8iol.,l'^Q9i,2Q,  149— 183).— Freshly  excised  rabbits' kidneys  were 
perfused  with  saline  solution  containing  the  poison  for  half  an  hour, 
and  then  with  oxygenated  saline  for  ten  hours.  The  oxygen  absorbed 
and  carbon  dioxide  produced  were  estimated.  Various  poisons  were 
found  to  depress  the  respiratory  activity  in  different  degrees.  A 
theory  is  propounded  that  the  tissues  can  absorb  oxygen  by  means  of 
a  substance  present  which  forms  an  organic  peroxide,  and  this  by 
the  help  of  a  peroxydase  can  transfer  the  oxygen  to  amino-acids  and 
carbohydrates  in  the  tissues.  Some  poisons  (hydrocyanic  acid,  sodium 
fluoride,  etc.)  paralyse  respiration  by  uniting  with  aldehyde  groupings, 
and  others  (formaldehyde,  acids,  and  alkalis)  paralyse  the  power 
of  forming  carbon  dioxide  by  destroying  the  peroxydase. 

W.  D.  H. 

Poisoning  with  Inorganic  and  Organic  Acids.  Alexander 
SziLi  {PJluger's  Archiv,  1909,  130,  134 — 135). — By  means  of  experi- 
ments on  animals,  it  has  been  deduced  that  the  toxic  action  of 
inorganic  acids  is  dependent,  as  a  rule,  on  their  strength,  that  is,  the 
amount  of  their  dissociation  ;  this,  however,  is  not  always  the  case, 
sulphuric  acid  being,  for  instance,  much  more  lethal  than  nitric  acid. 
In  the  case  of  organic  acids,  the  dissociation  constants  bear  no  rela- 
tion whatever  to  their  toxicity ;  the  physiological  action  is  due  not 
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alone  to  the  diiisociutcHi  hydrogeo  ions,  but  also,  and  in  a  greater 
degree,  to  the  uudissociated  parts  of  the  moieoule.  W.  D.  H. 

Toxicology  of  Tin  with  Special  Reference  to  the  Metallic 
Contamination  of  Canned  Foods.  Saiiukl  B.  Sc-nRTVER  {J. 
Jli/giene,  1909,  0,  253 — 263). — Quantities  of  tin  approximating  two 
grains  to  the  pound  are  unusual  and  unnecessary,  and  any  food  stuff 
containing  Huch  quantities  should  be  regarded  with  suspicion  as  likely 
to  cause  irritant  poisoning.  A  summary  is  given  of  a  large  number 
of  analyses  of  canned  foods  contaminated  by  metal,  most  of  which  had 
been  in  tins  for  years.  Experiments  showed  that  the  ingestion  of 
such  foods  was  very  unlikely  to  be  followed  by  chronic  tin  poisoning. 
A  method  is  described  by  means  of  which  tin  can  be  rapidly  estimate<l 
color i metrically.  W.  D.  H. 

The  AboUtion  of  Oxalic  Acid  Poisoning  in  the  Frog,  and 
the  Cause  of  Ozaho  Acid  Action.  Hans  Janusohkb  {Areh.  «xp. 
Pott.  Pharm.,  1909,  61,  363— 376).— The  frog's  heart,  paralysed  by 
oxalic  acid,  begins  to  beat  again  on  the  injection  of  calcium  chloride. 
The  toxic  action  of  the  acid  on  other  organs  is  similarly  antagonised 
by  calcium  suits  and  also  by  strontium  salts.  This  does  not  depend 
on  the  removal  of  oxalic  acid  from  the  poisoned  cells,  but  on  the 
restoration  of  the  constituents  of  the  cells  which  are  lost.  Paralysis 
of  the  frog's  heart  by  barium  is  antagonised  by  sodium  sulphate. 

W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Chemical  and  Biological  Investigations  on  Slime-Producing 
Lactic  Acid  Bacteria.  Robert  Burri  and  O.  Allemann  {Zeitscli. 
NaJiv.  G'enussin,  1909,  18,  449 — 461). — Experiments  are  described 
in  which  sterilised  milk  was  inoculated  with  the  ordinary  and 
the  slime-producing  forms  of  Freudenreich's  Bact.  Guntheri,  and 
Jensen's  acid  Streptococcus,  Bacillus  casei-€,  and  B.  casei-S.  The 
soluble  nitrogen,  the  nitrogen  not  precipitated  by  phosphotungstic 
acid,  the  nitrogen  as  ammonia,  the  volatile  acids,  the  total  acidity,  and 
the  lactose  were  determined.  The  results  indicate  that  the  two  forms 
of  the  lactic  acid  bacteria  are  identical  as  regards  the  chemical 
effects  produced. 

The  slime  produced  by  the  bacteria  resembles  chitin  in  its 
composition  and  reactions.  N.  H.  J.  M. 

The  Formation  and  Consumption  of  Nitrous  Oxide  by- 
Bacteria.  Martinus  \V.  Beyerinck  and  D.  C.  J.  Minkmax  {Centr. 
Bakt.  Par.,  1909,  ii,  25,  30 — 63). — Nitrates  are  reduced  by  certain 
soil  organisms  in  presence  of  organic  matter  and  absence  of  air  to 
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form  nitrous  oxide,  nitrogen,  and  ammonia.  Two  organisms  were 
observed  by  Gayon  and  Dupetit  to  bring  about  this  change,  and  were 
designated  a  and  ^ ;  they  are  now  identified  by  the  author  as  Bacillns 
pyocyaneus  and  B.  Stutzeri  (=  B.  niirogenes)  respectively.  The 
author  has  also  isolated  and  described  two  other  powerful  nitrate- 
reducers,  Bacillus  nitroxus,  a  polymorphic  spore  former,  which  is 
probably  the  chief  nitrate  destroyer  in  the  soil,  and  Micrococcus 
denitrijicans.  So  vigorous  is  the  process  that,  under  favourable 
conditions,  a  stream  of  gas  can  be  obtained  containing  80%  of  nitrous 
oxide,  and  rekindling  a  glowing  splint ;  this  happens,  for  instance, 
when  soil  is  inoculated  with  bouillon  containing  5  to  12%  of  nitrate, 
and  the  mixture  kept  at  20 — 37°.  If  less  nitrate  is  present,  the  gases 
contain  more  free  nitrogen  and  less  nitrous  oxide.  The  chief  agent  is 
B.  nitroxus.  Of  the  other  organisms  examined,  B.  pyocyaneus,  grown 
in  bouillon  with  1%  of  nitrate  at  37°,  evolved  a  gas  containing  65 — 72% 
of  nitrous  oxide;  B.  Stutzeri  evolved  gas  containing  10%,  and  Micro- 
coccus denitri/icans  evolved  gas  containing  20%  of  nitrous  oxide  and 
42%  of  nitrogen. 

There  can  be  little  doubt  that  nitrous  oxide  is  produced  in  the  soil, 
and  also  that  it  is  destroyed  in  some  way.  Experiments  showed  that 
the  denitrifying  organisms,  especially  B.  Stutzeri,  could  decompose  it, 
forming  nitrogen  and  carbon  dioxide ;  it  also  acts  as  the  oxygen 
source  for  a  /Spirillum. 

The  author  has  added  one  more  instance  to  the  remarkable  list  of 
"chemosyntheses,"  namely,  syntheses  of  complex  cell-substances  from 
carbon  dioxide  by  living  organisms  without  the  ;;aid  of  chlorophyll  or 
sunlight.  The  necessary  energy  was  obtained  by  the  organism  simul- 
taneously absorbing,  or  else  determining  the  action  between,  hydrogen 
and  nitrous  oxide  mixed  in  equal  proportions.  The  organism  is  some- 
what like  B.  Saussurei,  which  also  synthesises  its  organic  matter  from 
carbonates,  but  derives  the  energy  from  the  union  of  hydrogen  and 
oxygen  that  it  can  in  some  way  bring  about. 

The  culture  solution  consists  of  tap- water,  100  parts,  dipbtassium 
phosphate,  0*02  part,  ammonium  chloride,  0*02  part,  and  sodium 
hydrogen  carbonate,  0"01  part.  No  organic  matter  is  supplied.  After 
inoculation,  the  whole  is  placed  in  an  atmosphere  of  nitrous  oxide  and 
hydrogen,  which  is  slowly  brought  into  reaction  as  the  organism 
develops.  E.  J.  R. 

Biochemistry  of  Micro-organisms.  I.  Quantitative  Estima- 
tion of  Nitrate  Fermentation.  Hartwig  Franzen  and  E.  Lohmann 
{Zeiisch.  physiol.  Chem.,  1909,  63,  52 — 102). — The  amounts  of  nitrogen 
as  nitrates  and  nitrites  were  estimated  at  intervals  of  twenty-four 
hours  in  broth  cultures  of  different  organisms  containing  1*0119  gram 
of  potassium  nitrate  (in  95  c.c).  The  following  numbers  indicate  (1) 
the  amounts  of  nitrogen  as  nitrites,  and  (2)  the  loses  as  free  (or 
ammoniacal)  nitrogen,  as  percentages  of  the  initial  nitrogen. 

The  results  show  that  Bacillug  Plymoutlienais,  B.  pi'odigiosus, 
B.  Kiliense,  Proteus  vulgaris,  B.  coli  commune,  and  B,  typhi  murium 
convert  nitrates  into  nitrites  without  much  further  change  ;  and  that 
B.  pyocyaneus  not  only    reduces    nitrates    to  nitrites,  but  at  once 


Bacillus 

Plymouth- 

If.  pro- 

B. 

B.pyo- 

Proteus 

B.  eoli 

a. 

nurin. 

diffiosut. 

KUiense. 

q/aneus. 

vulgaris. 

commune. 

mi 

1. 

25-59 

42-39 

29-59 

1-78 

82-04 

32  18 

'ix-^.; 

2. 

8-80 

2-04 

4  02 

5-13 

3-40 

3-72 

14-98 

1. 

— 

53-91 

56-73 

0-36 

44-84 

59-01 

67-23 

2. 

— 

2-07 

615 

15-14 

4  86 

6  80 

6-44 

1. 

66  24 

64  44 

68-51 

0-33 

47-19 

67-83 

92-07 

2. 

8-20 

1-68 

5-18 

22-31 

4-81 

5-12 

615 

1. 

60-41 

63-46 

62-24 

1-29 

60-21 

68-44 

95-63 

2. 

8-26 

2  30 

3-69 

28-69 

4-14 

8-84 

4-37 

I. 

69-38 

63  35 

— 

1-42 

62-39 

6316 

94-90 

•J. 

"  '''* 

■  '  ■ 

"■  " 

3-83 

3  97 

5-1 3 

VEGETABLE   PHYSIOLOGY   AND   AGRICULTURE.  1045 


Days. 

■{ 
'{ 

M 

convui'ls    thu    iiili'itcs    into    nou-oxiUibod    nitrogen.     />.  fiuorttctm 
lique/acieiia  Iiad  uo  Hction  on  nitrates.  N.  U.  J.  M. 


Enzymes  which  Produce  Cleavage  of  Polysacoharides  in 
the  Expressed  Juice  of  Fungi.  Hans  Prinoshbim  and  Gkz\ 
Zi:mi>l£n.  Studies  on  the  Amount  of  Oxydases  in  the  Same. 
Hans  Pkingsheim  {ZeiUdi.  physiol.  Cheni.,  1909,  62,  367—385, 
386 — 389). — The  juices  expressed  from  thirteen  varieties  of  fungus 
{Asjitrgillua,  Mucor,  etc.)  were  tested  with  five  disaccharides  and 
one  trisaccharide  (raffinose) ;  considerable  variations  exist  between 
tiie  different  fungi  as  to  the  kind  of  sugar  they  are  able  to  decompose ; 
these  are  stated  in  detail. 

The  opportunity  was  also  taken  to  test  the  juices  for  catalase, 
oxydase,  and  peroxydase ;  and,  again,  the  results  obtained  differ  with 
the  various  fungi.  W.  D.  H. 


The  Theory  of  Disinfection.  I.  The  Disinfecting  Action 
of  Phenol.  Heinrich  Keiciiel  {Biochem.  Zeitach.,  1909,22,  149—176, 
177 — 199). — I.  The  partition  of  phenol  between  an  oily  and  aqueous 
phase  was  investigated,  and  also  the  influence  of  the  addition  of  sodium 
chloride  on  this  distribution.  The  phenol  was  estimated  in  the  water 
before  and  after  the  addition  of  the  oil.  From  the  numbers  obtained,  the 
author  shows  how  the  factor  of  distribution  of  the  phenol  between  the 
two  phases  can  be  calculated  when  the  contractions  on  mixture  of 
phenol-water,  phenol-oil,  and  other  constants  have  been  ascertained. 

II.  The  coefficient  of  partition  between  phenol  and  the 
phases  coagulated  protein  and  water,  both  in  presence  and  absence  of 
varying  quantities  of  sodium  chloride,  was  investigated.  The 
methods  employed  were  similar  to  those  described  in  the  previous 
section.  Coagulated  egg-white  and  serum-albumen  were  employed 
and  also  Bacterium  pyocyanaeus.  S.  B.  S. 


A  Comparison  of  the  Germicidal  Power  of  a  Disinfectant  in 
Solution  and  in  the  Emulsified  State.  R.  E.  Massey  (/.  Hygiene, 
1909,  9,  341 — 346). — Martin  and  Chick's  experiments  (this  vol.,  ii,  171) 
are  considered  invalid,  because  they  failed  to  take  into  account  the 

VOL.  xcvi.  ii.  70 
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influence  of  alcohol  in  decreasing  germicidal  activity.  The  present 
experiments  with  "  tricresol,"  however,  confirm  their  conclusions  re- 
garding the  superiority  of  a  disinfectant  in  the  emulsified  state. 

W.  D.  H. 

Influence  of  Aluminium  Salts  on  Protoplasm.  M.  Fluri 
{Bied.  Zentr.,  1909,  38,  670—672;  from  Flora,  1908,  99,  81—126).— 
Cells  of  Spirogyra  in  presence  of  light  are  deprived  of  starch  by 
dilute  solutions  of  aluminium  salts  (0-003 — 0'01%);  when  the  threads 
are  afterwards  placed  in  tap  water,  starch  is  again  produced.  Lan- 
thanum and  yttrium  nitrates  produce  the  same  results  as  aluminium 
salts.  The  shortest  time  of  the  action  of  aluminium  salts  is  two  days 
with  0*01%  solutions.  No  effect  is  produced  in  presence  of  dextrose, 
isodulcitol,  or  glycerol. 

The  loss  of  starch  may  be  due  to  increased  diastatic  activity  u.ader 
the  influence  of  aluminium  salts,  but  is  more  probably  caused  by 
increased  permeability  of  the  plasma.  Assimilation  is  not  interrupted 
during  the  removal  of  the  starch.  N.  H.  J.  M. 

Are  the  Amines  Assimilable  by  the  Higher  Plants  ?  Marin 
MoLLiARD  {Co7npt.  rend.,  1909,  149,  685— 687).— Lutz  (Abstr.,  1898, 
ii,  530)  has  brought  forward  facts  which  appear  to  show  that  plants 
are  capable  of  directly  assimilating  amines  of  low  molecular  weight, 
such  as  methylamine.  The  experiments  described  in  the  present  com- 
munication do  not  support  this  view.  Radishes  have  been  grown  under 
conditions  precluding  the  intervention  of  micro-organisms.  In  one 
series  of  experiments  the  plants  were  supplied  with  a  solution  con- 
taining all  the  elements  necessary  for  their  nutriment,  except  nitrogen  ; 
in  a  second  series,  calcium  nitrate  was  supplied  in  addition,  whilst  the 
nutrient  solution  in  the  other  series  contained  ammonium  chloride,  or 
the  hydrochlorides  of  methylamine,  dimethylamine,  ethylamine,  and 
propylamine.  Parallel  experiments  were  carried  out,  employing  solu- 
tions containing  5%  of  dextrose  in  addition.  It  appears  from  the 
tabular  statement  given,  that  in  the  latter  cases  the  plants  increased 
considerably  in  weight  when  treated  with  calcium  nitrate  or  ammo- 
nium chloride.  The  amines,  however,  showed  a  distinctly  inhibitory 
influence  on  their  growth.  W.  0.  W. 

Fermentative  Ammonia  Cleavage  in  Higher  Plants.  Wl. 
BuTKEWiTSCH  {Zeitsch  physiol.  Chem.,  1909,  63,  102). — A  reply  to 
Kiesel  (this  vol.,  ii,  694).  N.  H.  J.  M. 

Origin  and  Physiological  Function  of  Pentosans  in  Plants. 
C  Ravenna  and  O.  Cereser  {Atti  11.  Accad.  Lincei,  1909,  [v],  18, 
ii,  177 — 183). — Experiments  on  dwarf  beans  yield  the  following 
results.  No  marked  variation  of  the  amount  of  pentosans  is  observed 
during  the  period  of  activity  of  the  chlorophyll.  During  the  night, 
however,  the  variations  are  considerable,  and  consist  sometimes  of  in- 
crease and  sometimes  of  diminution.  When  the  carbohydrate  food 
consists  wholly  of  dextrose,  administered  to  the  leaves,  the  amount  of 
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pentosans  increases  greatly,  especially  in  the  light.  When  the  function 
ui  the  chlorophyll  in  the  leaves  is  prevented  for  a  somewhat  prolonged 
period,  the  amount  of  pentosans  diminishes.  The  conclusion  is  drawn 
that  the  simple  sugars,  more  than  the  complex  carbohydrates,  exert  a 
preponderating  influence  on  the  formation  of  pentosans,  which  function 
tis  a  reserve  material  when  the  plant  has  exhausted  the  more  readily 
utilisable  foodstuffs.  T.  H.  P. 

The  Physiological  Significance  of  Certain  Qlucosides.  Th. 
Wkeveks  {rroc.  K.  Akfui.  WeUnsch.  Amsteidam,  1909,  12,  193—201). 
— Quantitative  experiments  with  ScUix  purpurea  lead  to  the  conclusion 
that  catechol,  after  hydrolysis  of  salicin  and  transport  to  other  parts 
of  the  dextrose  thus  formed,  remains  localised  in  the  cell  and  again 
combines  to  form  salicin  with  dextrose,  which  is  brought  from  elsewhere 
or  has  been  formed  on  the  spot  by  assimiUtion.  The  relationship  of 
nrbutin  :ind  quinol  in  Vaccinium  vitig  idaea  was  investigated  rn 
similar  linos.  From  young  shoots  of  Salix  purpurea  were  obtained  a 
salicase,  identical  with  neither  emulsin  nor  amygdalase,  a  $aligenolas^., 
destroyed  at  Sb°,  forming  catechol  from  salicyl  alcohol,  and  a  thermo- 
stable catecholasif  which  does  not  attack  salicyl  alcohol,  but  brings 
about  very  rapidly  the  oxidation  of  catechol  to  a  black,  insoluble 
substance. 

Fopulus  vionil\fera  yields  an  enzyme,  populase,  which  splits  off 
benzoic  acid  from  populin.  This  glucoside  is  not  hydrolysed  by  the 
mixture  of  enzymes  from  S(dix  purpurea.  Q.  S.  W. 

Distribution  of  Sugar,  Acid,  and  Tannin  in  Apples.  W. 
Keliiofer  (Bied.  Zenlr.,  1909,  38,  678—679;  from  Lamlw.  Jahrh. 
Schweiz,  1908,  745 — 923). — Analysis  of  four  varieties  of  apples  showed 
that  the  highest  percentage  of  sugar  is  in  the  flesh  ;  that  the  acidity 
increases  from  the  outside  towards  the  centre,  and  the  tannin  from  the 
centre  outwards. 

During  ripening,  the  amount  of  acid  decreased  from  9  72  to  3*95%, 
whilst  the  tannin  changed  only  slightly,  increasing  from  1"57  to  1*68%. 
The  distribution  of  the  three  chief  constituents  is,  on  the  whole,  the 
same  in  unripe  as  in  ripe  apples.  N.  H.  J.  M. 

Existence  of  a  Q-lucoside  in  the  Olive.  Bartolo  Lino  Vanzetti 
{Atti  R.  Accad.  Lincei,  1909,  [v],  18,  ii,  188 — 190.  Compare  Kiirner 
and  Vanzetti,  Abstr.,  1903,  i,  430;  Power  and  Tutin,  Trans.,  1908, 
891,  904). — An  alcoholic  extract  of  young  branches  of  the  olive 
deposits,  after  a  long  time,  mannitol  and  a  micro-crystalline  substance, 
wliich  resembles  a  parafl5n,  but  was  not  investigated.  When  the 
residual  extract  is  dissolved  in  water,  and  the  tannin,  extractives,  and 
colouring  matters  separated  by  dialysis,  the  dialysed  liquid  assumes  a 
brilliant  blue  fluorescence,  which  recalls  that  exhibited  by  aisculin  and 
other  derivatives  of  hydroxycoumarin,  and  is  rendered  more  evident 
by  making  the  solution  alkaline.  The  concentrated  solution  reduces 
Fehling's  solution,  and,  when  treated  with  excess  of  phenylhydrazine 
yields  ci-phenylglucosazone.  T.  H.  P. 

70—2 
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Physiological  Function  of  Hydrogen  Cyanide  in  Sorghum 
vulgare.  Giro  Pi-avenna  and  M.  Zamobani  [Atti  R.  Accad.  Lincei, 
1909,  [v],  18,  ii,  283 — 287). — The  amino-acids  being,  according  to 
present-day  views,  regarded  as  the  compounds  from  which  proteins  are 
directly  synthesised  in  plants,  the  authors  consider  that  the  passage 
of  the  nitrogen  from  nitrates  to  proteins  is  represented  by  the 
scheme  :  nitrates  — >-  hydrogen  cyanide  — >-  amino-compounds  — >■ 
proteins  (compare  Ravenna  and  Peli,  Abstr,,  1908,  ii,  217).  Support 
for  this  view  is  accorded  by  examination  of  plants  of  Sorghum,  vulgare, 
to  some  of  which  asparagine  has  been  administered  as  nitrogenous 
food-material.  It  is  found  that  these  plants  contain  considerably  less 
hydrogen  cyanide  than  those  to  which  no  asparagine  was  supplied. 
The  asparagine  added  is  regarded  as  being  utilised  in  the  plants, 
which  could  hardly  live  and  develop  during  the  period  of  the 
experiments  (thirty  to  thirty-five  days)  on  their  reserve  of  nitrates 
alone.  T.  H.  P. 

[Constituents]  of  Vebernum  dentatum.  Charles  E..  Blake 
{Chem.  News,  1909,  100,  210). — The  berries  contain  dextrose,  Isevulose, 
protein,  tannin,  malic  acid,  and  two  fixed  oils,  the  one  clear,  the  other 
dark  green.  The  latter  appeared  to  consist  mainly  of  laurin.  The 
ash  of  the  berries  contains,  in  addition  to  the  usual  constituents, 
manganese  and  chromium  sesquioxides.  T.  A.  H. 

Role  of  Oxidation  in  Soil  Fertility.  Oswald  Schreiner  and 
Howard  S.  Reed  {U.S.  Dept.  Agric.  Bureau  of  Soils,  Bui.  1909,  56). — 
Roots  of  growing  plants  have  an  extracellular  oxidising  power  which 
is  most  energetic  in  the  portions  of  the  roots  provided  with  root-hairs. 
Plants  growing  in  extracts  of  productive  soils  show  a  greater 
oxidising  power  than  those  in  extracts  of  unproductive  soils. 

Oxidation  is  usually  promoted  by  treating  the  soil  extracts  with 
an  absorbing  agent,  and  is  generally  accelerated  by  addition  of 
nitrates.  Calcium  salts  and  phosphates  are  beneficial,  and  chlorides 
and  sulphates  are  also  somewhat  beneficial  when  combined  with  a 
suitable  base,  such  as  sodium.  Ammonium  sulphate  is  less  beneficial 
than  the  same  amount  of  nitrogen  in  the  form  of  nitrate.  Organic 
toxic  substances  are  extremely  injurious  to  oxidation  ;  their  action  is 
diminished  by  the  presence  of  nitrates. 

The  process  of  oxidation  is  largely,  if  not  entirely,  due  to  the 
activity  of  a  peroxydase  produced  by  the  roots.  The  enzyme  is  most 
active  in  neutral  or  slightly  alkaline  solutions,  whilst  its  action  may 
be  inhibited  by  the  presence  of  acid,  and  by  conditions  in  which 
putrefaction  processes  occur.  N.  H,  J.  M. 

Phosphate  Availability  in  Relation  to  Soil  Activity. 
Charles  W.  Stoddart  {Univ.  Wisconsin  Agric.  Exper.  Stat.  Research 
Bui.,  1909,  No.  2,  50 — 60). — Acid  soils  were  found  to  be  deficient  in 
available  phosphorus,  the  phosphoric  acid  being  combined  with  iron 
and  aluminium  to  a  greater  extent  than  in  normal  soils. 

Extraction  with  Njb  nitric  acid  for  five  hours  at  40°  was 
found  to  be  very  suitable  for  determining  available  phosphoric  acid, 
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the  calcium  phosphate  being  dissolved  and  very  little  besides.  The 
humus  of  acid  and  of  non-acid  soils  was  found  to  contain  about  the 
game  amounts  of  phosphorus  ;  the  amount  of  humus  generally 
decreases  as  the  percentage  of  phosphorus  in  the  humus  increases. 
Indications  were  obtained  that  the  phosphorus  of  humus  may  be 
unavailable  to  plants.  N.  U.  J.  M. 

Behaviour  of  Cereals  towards  CaJcium  Cyanamide.  Santb 
DK  Grazia  (/ii«d.  Zentr.,  1909,  38,  712—713;  from  Stat.  gper.  agrar. 
itai,  1908,  41,  657).  —  Experiments  with  wheat  grown  in  a  clayey  soil 
showed  that  calcium  cyanamide  may  be  used  in  large  amounts  when 
Hpplied  three  weeks  before  sowing  the  seed.  N.  H.  J.  M. 

Can  Sodium  Nitrate  be  Replaced  by  Calcium  Nitrate  for 
Sugar  Beet?  Julius  Stuklasa  {Chem.  Zentr.,  1909,  ii,  1489  ;  from 
ZeitHch.  landw.  Vertuchtioeaen  0»sterr.,  1909,  12,  627 — 636).  — Sodium 
nitrato  gives  higher  yields  of  roots  and  of  sugar  than  calcium  nitrate.  It 
is  considered  probable  that  sodium  can  partly  take  the  place  of 
potassium,  although  not  in  the  synthesis  or  breaking  down  of 
carbohydrates.  N.  H.  J.  M. 

Amount  and  Composition  of  the  Drainage  Waters  CoUected 
During  the  Year  1908-9.  Bryce  C.  Burt  {Hep.  Caumpore  Agric. 
Slat.,  for  the  year  endin<;  June  30th,  1909,  22 — 23.  Compare  this 
vol.,  ii,  261). — The  total  amounts  of  rain  and  drainage,  and  of 
nitrogen  as  nitrates  in  the  drainage,  from  June  1st  to  October  31  at 
were  as  follows  : 


Depth 
of  soil, 
inches. 

72 

72 

36 

36 

Rainfall, 
inches. 
31-53 
81-53 
31-53 
31-68 

Drainage, 
inches. 
14-154 
13-952 
15-205 
16-725 

Nitrogen  as  nitratM. 

No. 

1. 

2, 

3! 
4. 

Per  million. 
31-96 
33-67 
18-80 
16-08 

Lbs.  i)er  acre. 
102  38 
106-29 

64-70 

57-23 

As  in  previous  years,  the  soil  was  kept  free  from  vegetation  and  was 
frequently  hoed.  N.  H.  J.  M. 


Analytical   Chemistry. 


A  Device  for  Preventing  Over-Titrating.  Ferdinand  Schulz 
(Chem.  Zeit.,  1909,  33,  1187). — In  the  liquid  to  be  titrated  is  placed 
an  open  tube  about  12 — 15  mm.  in  diameter,  and  the  titration  is 
carried  out  as  usual  whilst  rotating  the  beaker.  The  column  of 
liquid  inside  the  tube  has,  however,  not  yet  been  acted  on,  so  by  using 
the  tube  as  a  stirrer,  the  two  liquids  mix  and  any  over  titration  will 
be  again  neutralised.  The  last  drops  of  the  volumetric  solution  are 
then  added  very  cautiously.  L.  de  K 
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Porcelain  Gooch  Crucibles  with  a  Layer  of  Spongy- 
Platinum.  Henei  J.  F.  DE  Yries  {Ghem.  Weekblad,  1909,  6, 
816—818.  Compare  Abstr.,  1907,  ii,  504,  719;  1908,  ii,  430,  534; 
Brunck,  this  vol.,  ii,  826). — A  claim  for  priority.  The  crucible 
described  by  Brunck  has  been  employed  by  the  author  for  two  and 
a-half  years.  The  method  of  preparing  the  platinum  layer  is 
described.  A.  J,  W. 

Detection  of  Traces  of  Chlorides  in  Gelatin.  Ltjppo-CRAMER 
(Zeitsch.  Chein.  Ind.  Kolloide,  1909,  5,  249 — 250). — The  smallest  trace 
of  chloride  can  be  detected  in  gelatin  if  a  10%  solution  is  dried  on  a 
glass  plate,  and  a  drop  of  10%  silver  nitrate  placed  thereon.  Sodium 
chloride  present  to  the  extent  of  0-001%  of  dry  gelatin  gives  a  white 
ring,  1 — 2  cm.  in  diameter,  round  the  drop.  The  reaction  ean  be 
used  quantitatively  if  standards  are  made  from  chloride  solutions  and 
carefully  washed  gelatin.  On  exposing  the  gelatin  film  so  treated  to 
light,  the  ring  turns  bluish-,  and  the  colourless  space  under  the  drop 
reddish-yellow.  This  indicates  that  silver  chloride  is  present  in  both, 
but  in  a  finer  state  of  subdivision  in  the  latter.  The  author  has  shown 
that  the  thickening  (''  reifung  ")  of  the  haloid  salts  in  a  gelatin  plate 
is  due  to  excess  of  halogen,  and  not  to  excess  of  silver.  The  ring  is 
formed  where  the  diffusing  colloidal  silver  chloride  arrives  at  a  region 
where  halogen  is  in  excess.  G.  S.  W. 

The  Presence  of  lodate  in  Commercial  Potassium  Iodide. 
LAUNCELOT  W.  Andrews  {J.  Amer.  Ghem.  Soc,  1909,  31,  1039—1039). 
— The  author  states  that  the  general  belief  as  to  the  presence  of  iodate 
in  commercial  potassium  iodide  is  not  justified,  and  that  if  any 
is  present  its  amount  cannot  exceed  20  parts  per  million.  The  blue 
colour  which  some  samples  give  on  adding  starch  paste  and  dilute 
hydrochloric  acid  is  not  necessarily  due  to  iodate,  but  may  be  due  to 
traces  of  iron  oxide  or  cuprous  oxide  in  presence  of  dissolved  oxygen. 

Potassium  hydrogen  tartrate  in  solutions  free  from  air  does  not  give 
the  reaction  with  those  impurities,  and  is  therefore  preferable  to 
hydrochloric  acid.  A  convenient  arrangement  for  carrying  out  the 
test  is  described.  L.  de  K. 

Photo-electric  Measurement  of  Small  Ozone  Concentra- 
tions. Efficiency  of  Goldstein's  Ozonisation  Process  at  Great 
Dilutions.  Wilhelm  Hallwachs  (Ann.  Physih,  1909,  [iv],  30, 
602 — 606). — It  is  shown  that  small  quantities  of  ozone  can  be  esti- 
mated photo-electrically  by  reason  of  the  large  specific  absorptive 
power  of  the  gas  for  ultra-violet  radiation  of  wave-length  in  the 
neighbourhood  of  258/i/x.  For  such  measurements  the  pressure  of 
the  gas  in  the  absorption  tube  should  be  of  the  order  of  0  01  mm.  of 
mercury.  Attempts  to  prepare  ozone  from  oxygen  by  Goldstein's 
process  indicated  that  this  process  is  ineffective  at  very  low  pressures. 

H.  M.  D. 

Bulb  Trap  for  Nitrogen  Estimations  by  the  Methods  of 
Kjeldahland  Others.  Fr.  Dudy  {Ghem.  Zeit.,  1909,  33,  1158).— 
By  using   the    following  arrangement,   all    danger   of   any    alkaline 
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liquid   from  the  distilling   flask   getting  into  the  standard  acid  is 
avoided. 

A  is  SI  cylindrical  tube  of  a  suitable  diameter.  At  a  it  han  an 
opening  of  1  mm.,  and  at  b,  one  of  5  mm.  To  the 
cylinder  is  Healed  the  funnel-shaped  tube  e,  which  has 
a  diameter  of  about  5  mm.  B  in  the  u.sual  bulb.  On 
account  of  the  great  width  of  the  tube  A,  a  wide 
piece  of  rubber,  not  too  thin,  is  used  to  connect  the 
tube  to  the  distilling  flask.  L.  de  K. 

Estimation  of  Total  Nitrogen  by  the  Kober 
Method.  K.  W.  Gii.Land  HauryS.  Grindley  {J.  Amer. 
C/ievi.  Soc,  1909,  31,  1249—1252.  Compare  Sebelien, 
IJrynildsen,  and  Haavard«holm,  this  vol.,  ii,  757). — 
Kober  (Abstr.,  1908,  ii,  776)  has  described  a  modifica- 
tion of  the  Kjeldahl  method,  in  which  the  ammonia  is 
expelled  by  adding  excess  of  alkali,  and  passing  a 
current  of  purified  air  through  the  solution.  Experi- 
ments have  now  been  carried  out  which  show  that 
the  process  is  well  suited  to  the  estimation  of  nitrogen 
in  organic  materials,  except  when  magnesium  and 
phosphorus  are  both  present  in  comparatively  large 
quantities.  In  the  latter  case,  the  total  nitrogen  can 
be  accurately  estimated  if  the  solutions  are  kept  warm 
during  the  passage  of  the  current  of  air.  E.  G. 


Estimation    of    Nitrogen    in    Nitrates    and 
Nitrites.    Vincent  Schenke  {Chem.  Ziit.,  1909,  33,  1203).— A  reply 
to   Mitscherlich  (Abstr.,    1909,   ii,  614).     Contrary  to  Mitscherlich's 
statement,    the   author   remarks   that   nitrates    may    be   completely 
reduced  in  acid  solution.  L.  de  K. 


Detection  of  Nitrates  in  Presence  of  Oxidising  Substances 
(Chlorates,  Bromates)  and  Iodides  and  Bromides.  M.  Ehhanuel 
Pozzi-EscoT  {Ann.  Chim.  anal.,  1909,  14,  413—414;  Bull.  Assoc. 
Chim.  Sucr.  Dist.,  1909,  27,  367 — 368). — The  solution  containing  the 
above  salts  is  introduced  into  a  distilling  flask  with  a  large  excess  of 
sodium  hydroxide.  The  flask  is  fitted  with  a  cork,  through  which 
passes  a  large  tube  bent  at  right  angles.  (If  ammonium  salts  should 
be  present,  the  ammonia  should  be  completely  expelled  by  boiling.) 
Two  or  three  grams  of  zinc  dust  are  added,  and  the  whole  is  boiled 
gently.  The  vapours  are  received  in  a  conical  flask  containing  Nessler 
solution,  and  the  least  trace  of  nitrates  will  then  be  detected  by  the 
brown  coloration.  L.  de  K. 

Irregularities  in  the  Titration  of  Arsenic  after  Previous  Dis- 
tillation. Leopold  Brandt  {Chem.  Zeit.,  1909,  33,  1114—1115).— 
The  process  generally  used  for  the  estimation  of  arsenic  in  iron  ores 
or  steel  (conversion  into  ferric  sulphate  by  evaporation  with  nitric  and 
sulphuric  acids,  and  distilling  the  dry  mass  with  fuming  hydrochloric 
acid  with  addition  of  ferrous  sulphate)  is  attended  with  a  number  of 
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slight  errors,  which  may,  however,  be  readily  avoided.  No  condensing 
apparatus  should  be  used,  but  the  delivery  tube,  carrying  a  bulb  and 
drawn  out  to  a  narrow  point,  dips  into  a  large  beaker  containing  water, 
which  completely  absorbs  the  acid  fumes,  and,  consequently,  the  arsenic 
chloride  ;  the  beaker  is  kept  cool  by  being  placed  in  a  larger  beaker 
containing  cold  water.  When  distillation  is  finished,  the  contents  of 
the  beaker  are  neutralised  with  ammonia  free  from  pyrrole  ;  sodium 
hydroxide  cannot  be  recommended  on  account  of  such  frequent 
impurities  as  nitrites,  chlorates,  etc.  After  adding  solution  of  sodium 
hydrogen  carbonate,  the  arsenic  is  titrated  with  ^/10-iodine,  using 
5  c.c.  of  a  2%  freshly  prepared  starch  solution  as  indicator;  starch 
containing  zinc  iodide  as  preservative  must  not  be  used,  as  this  causes 
precipitation  of  zinc  arsenite.  Pyrrole-free  ammonia  may  be  readily 
obtained  by  tinging  ammonia  with  permanganate,  and  afterwards 
decanting  from  the  deposit  formed.  L.  de  K. 

Electrolytic  Detection  of  Arsenious  Oxide  in  Presence  of 
Arsenic  Acid.  Ercole  Covelli  {Chem.  Zeit.,  1909,  33,  1209). — 
Thirty  c.c.  of  the  liquid  to  be  tested  are  mixed  with  excess  of 
potassium  hydroxide  and  placed  in  a  U-tube,  into  the  limbs  of  which 
are  placed  two  platinum  foils,  which  are  connected  with  the  poles  of  a 
Grove  cell.  In  the  cathode  limb  is  suspended  a  strip  of  paper 
impregnated  with  silver  nitrate,  and  if  arsenious  oxide  is  present,  even 
in  fractions  of  a  mg.,  a  decided  brown  coloration  will  be  noticed  in  a 
time  varying  from  a  few  minutes  to  an  hour. 

Arsenates  are  not  affected.  L.  de  K. 

The  Detection  of  Arsenic  Acid  in  the  Presence  of  Arsenious 
Acid  by  means  of  Magnesia  Mixture.  Oscar  Lutz  and  K. 
Swinne  (Zeitsch.  anorg.  CJiem.,  1909,  64,  298 — 301). — Arsenious  acid 
has  been  stated  to  give  a  magnesium  salt  which  is  not  readily  separated 
from  the  arsenate. 

Experiments  with  solutions  of  different  concentrations  show  that  a 
qualitative  or  quantitative  separation  is  not  possible,  although  the 
precipitation  of  the  arsenite  is  greatly  hindered  by  the  presence  of 
large  quantities  of  ammonium  salts.  Under  these  conditions,  however, 
the  precipitation  of  the  arsenate  also  becomes  incomplete. 

C.  H.  D. 

Analysis  of  Orpiment.  M.  Caffin  {Collegimn,  1909,  26, 
225 — 22^). — An  application  of  Pearce's  method  for  estimating  arsenic 
in  minerals.  The  substance  is  fused  with  potassium  nitrate  and 
sodium  carbonate,  whereby  sulphur  is  oxidised  to  sulphuric  acid  and 
arsenic  to  alkali  ars^^enate.  The  solution  is  made  up  to  a  convenient 
volume,  the  arsenic  precipitated  and  collected  as  silver  arsenate, 
redissolved,  and  titrated  with  ammonium  thiocyanate.  Sulphur  is 
estimated  as  barium  sulphate  in  a  different  portion  of  the  original 
solution.  F.  M.  G.  M. 

Modification  of  the  Reduction  Process  for  Copper  Spirals 
Used  in  Organic  Combustions.  Adriano  Ostrogovich  (Chem.  Zeit., 
1909,  33,  1187). — The  red-hot  spirals  are  introduced  quickly  into  a 
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long  tube  made  of  hard  Jena  glass  open  at  one  end.  At  the  bottom 
is  placed  a  little  asbestos,  which  is  moistened  with  a  little  methyl 
akoliol.  A  perforated  cork  fitted  with  a  glass  tube  is  inserted,  and 
the  tube  connected  with  a  pump,  which  is  kept  working  until 
the  tube  has  quite  cooled  down.  The  spirals  will  then  be  found  to 
have  been  completely  reduced.  L.  DB  K. 

Replacement  of  the  Platinum  Capillaries  in  the  Estimation 
of  Carbon  in  Iron  by  the  Chromic  Acid  Method.  Max 
WiUKMANN  {Chein.  Zeit.,  1909,  33.  1186). — The  author  dispenses  with 
the  platinum  capilluries,  but  uses  instead  a  silica  tube  30  cm.  long  and 
10  mm.  in  diameter,  the  walls  being  1  mm.  thick,  which  is  filled  with 
platinum  cuttings.  The  tube  is  placed  on  an  asbestos  felt  and  healed 
with  a  Heinz  burner.  A  complete  combustion  of  any  hydrocarbons 
is  thus  secured.  L.  DB  K. 

Rapid  Estimation  of  Sodium  Hydrogen  Carbonate  in 
Presence  of  Sodium  Carbonate.  Bebtuold  LOwinobb  {Chem.  Zeit., 
1909,  33,  1174). — A  solution  of  sodium  hydroxide  is  mixed  with  a 
little  barium  chloride  to  remove  any  carbonate,  and  the  liquid  is  then 
at  once  standardised  with  hydrochloric  acid,  using  phenolphthalein  as 
indicator.  To  the  solution  to  be  examined  is  then  added  a  definite 
volume  of  the  standardised  alkali,  and  the  sodium  carbonate  formed 
from  the  acid  carbonate  plus  that  pre-existing  is  then  precipitated  by 
adding  barium  chloride.  The  alkalinity  is  then  taken  as  before  and 
the  difference  in  the  titrations  represents  the  sodium  hydrogen 
carbonate.  L.  de  K. 

Estimation  of  Calcium  Oxide  in  Presence  of  Calcium 
Carbonate,  etc.  IIeykr  {Chem.  Zeit.,  1909,  33,  1157—1158).— 
Calcium  oxide  may  be  separated  from  calcium  carbonate  by  means  of 
a  1%  solution  of  ammonium  chloride  or  nitrate,  to  1  litre  of  which 
48  c.c.  of  ammonia,  D  0  910,  have  been  added.  If  no  free  ammonia  is 
added,  a  small  portion  of  the  carbonate  also  dissolves.  The  results 
are  sutiicieutly  accurate  for  technical  purposes.  L.  DE  K. 

Estimation  of  Magnesium  Chloride  in  Waters.  Hermann 
Emde  and  Richard  Senst  (Zeitsch.  angew.  Chevi.,  1909,  22,  2236—2238. 
Compare  Abstr.,  1909,  ii,  940). — A  further  series  of  experiments 
proving  conclusively  that,  on  heating  magnesium  salts  with  chlorides 
at  500 — 520°,  magnesium  chloride  is  formed,  and  a  loss  of  chlorine 
consequently  takes  place.  Pfeiffer's  method,  which  is  based  on  the 
decomposition  of  pre-existing  magnesium  chloride  by  heat,  is 
therefore  quite  untrustworthy.  If  heated  at  a  lower  temperature, 
the  decomposition  of  magnesium  chloride  is  incomplete.        L.  de  K. 

Estimation  of  Zinc  as  Pyrophosphate.  Ralph  W.  Langlet 
{J.  Amer.  Chem.  Soc.  1909,  31,  1051— 1052).— A  simpl ideation  of  the 
process  usually  employed.  To  the  zinc  solution,  which  should  be 
made  neutral  to  litmus  by  means  of  ammonia,  is  added  an  excess 
of  ammonium  phosphate.     After  heating  for  some  time  on  a  steam- 
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bath,  the  precipitate  is  collGoted  on  a  porcelain  Gooch  crucible,  washed 
five  times  with  cold  water,  and  ignited  to  constant  weight. 

L.  DE  K. 

Volumetric  Estimation  of  Lead  with  Potassium  Per- 
manganate. Hermann  BoLLENBACn  {Chem.  Zeit.,  1909,  33, 
1142 — 1143). — A  slight  modification  of  the  author's  previous  process. 

The  lead  solution  is  poured  into  a  hot  alkaline  solution  of  potassium 
permanganate,  standardised  by  means  of  lead  nitrate,  and  the  excess 
of  permanganate  is  then  titrated  with  the  same  lead  solution  (compare 
Abstr.,  1908,  ii,  68). 

In  order  to  cause  the  precipitate  formed  to  settle  more  rapidly, 
an  addition  was  made  of  some  barium  sulphate.  This,  however, 
has  since  proved  to  be  unsatisfactory,  and  addition  of  2  to  5  grams 
of  potassium  nitrate  is  now  recommended.  L.  de  K. 

An  Application  of  G-raded  Potentials  to  Ore  Analysis. 
Danikl  F.  Oalhane  and  J.  C.  Woodbury  {J.  Am<ir.  Chem.  Soc,  1909, 
31,  1048 — 1051). — A  process  devised  for  analysis  of  native  lead 
carbonate,  containing  also  a  little  silver  and  copper,  besides  other 
impurities.  Two  grams  of  the  sample  are  dissolved  in  nitric  acid,  and, 
after  neutralising  the  liquid,  30  c.c.  of  nitric  acid,  D  1'42,  are  added, 
and  the  whole  is  diluted  to  250  c.c.  Twenty-five  c.c.  are  then  taken 
for  analysis  by  electrolysis. 

With  an  E.M.F.  of  exactly  1"4  volts,  the  silver  is  deposited  after  two 
hours,  and  may  then  be  weighed.  The  electrolysis  is  then  continued 
overnight  at  2  volts,  so  as  to  obtain  the  copper  and  the  lead,  which  is 
precipitated  as  peroxide  on  the  anode.  It  is  very  important  that  the 
voltage  should  never  exceed  2  during  the  operation,  as  otherwise  the 
deposition  of  the  lead  peroxide  and  the  copper  is  incomplete. 

L.  DE  K. 

Electrolytic  Estimation  of  Thallium.  Gilbert  W.  Morden  {J. 
Amer.Chem.  Soc,  1909,  31,  1045— 1048).— Thallium  maybe  estimated 
electrolytically  by  using  a  mercury  cathode  and  rotating  anode,  but 
it  is  advisable  to  use,  instead  of  pure  mercury,  a  very  dilute  zinc  or 
cadmium  amalgam.  A  stable  non-oxidisable  thallium  amalgam  is  thus 
obtained.  L.  de  K. 

Estimation  of  Cuprous  Oxide  in  Copper  and  its  Alloys. 
Richard  Henry  Greaves  {Chem.  iVews,  1909,  100,  233— 235).— The 
estimation  of  cuprous  oxide  by  solution  in  ammonia  as  described  in  the 
method  proposed  by  Coffetti  (this  vol.,  ii,  349)  was  found  to  give 
trustworthy  results  in  the  case  of  pure  copper.  When  arsenic  is 
present,  the  results  are  too  high,  but  an  approximate  correction  may 
be  calculated  from  the  amount  of  arsenic  dissolved,  on  the  assump- 
tion that  it  dissolves  as  arsenate ;  the  same  applies  to  antimony. 
Commercial  copper  contains,  however,  but  little,  if  any,  antimony  or 
iron,  and  errors  resulting  from  the  presence  of  these  two  metals  will 
be  small  in  practice.  The  process  may  be  applied  to  brass  and  bronze, 
but,  in  the  case  of  the  latter,  the  method  is  not  of  much  use,  as  the 
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oxygen  exists  mainly  as  metastannic  acid,  and  it  is  this  sabstance 
which  exerts  the  deleterious  inOueDce  on  the  properties  of  the  alloy. 
The  author  employs  a  modification  of  the  apparatus  described  by 
Coflfetti ;  instead  of  a  vertical  tube,  a  horizontal  one  is  used.  The 
niotal  iH  introduced  through  a  pide-tube  at  the  middle  of  the  main 
tube,  this  side-tube  also  serving  as  the  inlet  for  the  ammonia  solution 
after  the  apparatus  has  been  filled  with  hydrogen  saturated  with 
aiiiuioniu.  A  tube  at  one  end  of  the  main  tube  serves  for  the  intro- 
duction of  the  hydrogen,  whilst  one  at  the  other  end  acts  as  an 
outlet  for  the  gas  and  liquid.  W.  P.  S. 

Detection  of  Mercury  in  Urine  according  to  Alm^n. 
CoNUAP  Sticii  {Pharin.  ZeU ,  1909,64,  833). — In  Alm(!*n'8  process  the 
urine  is  boiled  with  sodium  hydroxide  and  dextrose,  and  the  precipi- 
tate, which  contains  all  the  mercury,  is  then  boiled  with  hydrochloric 
acid  and  a  piece  of  copper  or  brass  wire.  This,  on  being  heated  in  a 
narrow  glass  tube,  gives  a  sublimate  of  metallic  mercury,  which  may 
be  recognised  <is  8ucl\  under  the  microscope. 

The  author  prefers  using  very  thin  pieces  of  copper  foil  instead  of 
the  wire.  These  are  heated  afterwards  on  the  convex  part  of  an 
object  glass,  on  which  is  placed  another  object  glass  to  receive  the 
mercurial  sublimate.  This  may  be  further  identified  by  placing  it 
over  another  object  glass,  on  the  convex  part  of  which  a  drop  of  tiuc- 
ture  of  iodine  has  been  allowed  to  evaporate.  Soon  the  mercury  is 
changed  to  the  iodide,  which  has  a  characteristic  appearance  under  the 
microscope.  By  using  "  standards,"  an  idea  as  to  the  amount  of 
mercury  present  may  be  obtained.  L.  de  K. 

Estimation  of  Iron  in  Water.  Klut  (Chem.  Zentr.,  1909,  ii, 
1076 — 1077  ;  from  Mitt.  K.  Priifys.-Anat.  Wasserversorg  AbvHuterbeseit, 
1909,  12,  174— 182).— Five  hundred  to  one  thousand  c.c.  of  the 
sample  are  concentrated  to  150 — 200  c.c,  and  boiled  with  2 — 3  c.c. 
of  strong  nitric  acid.  The  iron  is  then  precipitated  with  ammonia, 
washed,  and  redissolved  in  hydrochloric  acid.  It  is  estimated 
colorimetrically  by  means  of  ferrocyanide,  or,  preferably,  thiocyaoate. 
The  process  does  not  work  well  with  waters  charged  with  peaty  matter  ; 
in  this  case,  the  organic  matters  must  be  got  rid  of  by  burning. 

L.  DE  K. 

Rapid  Estimation  of  Vanadium  in  Ores  and  Technical 
Products.  EuGENio  PinerCa  Alvarez  {Cliem.  Zeit.,  1909,  33, 
1149). — The  finely-powdered  material  (about  05 — 1  gram)  is  fused 
with  seven  to  eight  times  its  weight  of  pure  sodium  peroxide  for 
fifteen  to  twenty  minutes  at  a  red  heat.  When  cold,  the  mass  is 
treated  with  boiling  water  and  the  filtrate  acidified  with  sulphuric 
acid.  Alcohol  is  then  added,  and,  without  taking  notice  of  any 
precipitate,  a  current  of  sulphur  dioxide  is  passed  for  some  time.  Any 
undissolved  matter  is  removed  by  filtration,  and  the  liquid  is  freed 
from  alcohol  and  excess  of  sulphur  dioxide  by  heating  and  passing  a 
current  of  carbon  dioxide.  If  arsenic  should  be  present,  this  must  be 
removed  by  means  of  hydrogen  sulphide,  and,  after  boiling  the  filtrate 
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to  expel  the  excess  of  that  gas,  the  vanadium  is  titrated  (in  a  1% 
solution)  with  standard  permanganate.  This  should  be  cheeked 
with  a  1%  solution  of  ammonium  metavanadate,  after  first  expelling 
the  ammonia  with  sodium  hydroxide  and  then  reducing  the  solution  by 
boiling  with  sulphuric  acid  and  sulphur  dioxide  under  similar  conditions 
to  those  described.  L.  de  K. 

Assay  of  Oil  of  Turpentine  by  Bromine ;  Estimation 
of  Free  Bromine  by  Sodium  Formate.  Mansier  {Ann.  Ckim. 
anal.,  1909,  14,  417 — 421). — One  c.c.  of  the  sample  is  placed  in  a 
stoppered  flask  and  dissolved  in  5  c.c.  of  chloroform;  50  c.c.  of  3% 
bromine  water  are  then  added  at  once,  and  the  whole  is  well  shaken. 
More  bromine  water  is  added  with  constant  shaking  until  the 
last  drop  causes  the  chloroform  to  turn  yellow.  One  c.c.  of  pure 
oil  of  turpentine  absorbs  1"69  grams  of  bromine.  If  less  is 
required,  the  presence  of  petroleum  may  be  suspected  and  its  amount 
calculated. 

A  new  method  is  given  for  checking  the  bromine  solution  ;  10  c.c. 
of  sodium  formate  {1*6125  grams  per  litre)  are  placed  in  a  flask,  and 
0*10  gram  of  precipitated  zinc  oxide  is  added.  The  bromine  solution 
is  then  run  in  until  the  liquid  turns  yellow.  One  mol.  of  sodium 
formate  =  2  atoms  of  bromine.  On  account  of  the  action  of  bromine 
on  zinc  oxide  and  the  amount  required  to  colour  the  water,  a  correction 
of  0  0 18  gram  must  be  applied.  L.  de  K. 

[Estimation  of  Phenol  and  jo-Cresol  in  Urine.]  W.  Mooser 
{Zeitsch.  physiol.  C/iem.,  1909,  63,  155— 200).— See  this  vol.,  ii,  1039. 

Ultramicroscopical  Studies.  J.  Amann  {Chem.  Zenir.,  1909,  ii, 
1076;  irom  Schweiz.  Woch.  Chem.  Pharm.,  1909,  47,  480— 483).— The 
reduction  of  Fehling's  solution,  observed  under  the  ultramicroscope,  is 
a  neat  and  delicate  reaction,  it  being  obtainable  with  a  solution  con- 
taining 0 '00001  gram  of  dextrose  per  c.c.  The  Fehling  solution  of 
the  Swiss  Pharmacopoeia,  which  contains  glycerol,  cannot,  however,  be 
used  in  this  case ;  the  formation  of  osazone  by  means  of  phenyl- 
hydrazine  is  also  readily  observed  by  means  of  the  instrument. 

L.  DE  K. 

Clinical  Detection  of  Dextrose  in  Urine  by  o-Nitrophenyl- 
propiolic  Acid.  H.  Bottu  (GhemZentr.,  1909,  ii,  1280  ;  from  Bull.  Sci. 
Pharmacol. ,1909, 16, 399 — 401). — 3*5  Gramsof  powdered  o-nitrophenyl- 
propiolic  acid  are  dissolved  in  50  c.c.  of  10%  sodium  hydroxide  and 
diluted  to  1000  c.c.  Eight  c.c.  of  the  reagent  are  mixed  in  a  test-tube 
with  20 — 25  drops  of  urine,  and  the  upper  layer  is  heated  to  boiling. 
Another  1  c.c.  of  urine  is  then  added  drop  by  drop.  In  the  presence 
of  dextrose  a  blue  coloration  and  precipitate,  due  to  indigotin,  will  be 
noticed.  If  the  blue  colour  appears  before  the  second  portion  of  the 
urine  is  added,  the  amount  of  dextrose  is  sure  to  exceed  1%. 

L.  DE  K. 
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Detection  of  Biliary  Acids,  Lsevulose,  Glycuronic  Acid,  and 
Pentoses  in  Urine.  F.  Wittkls  and  N.  VVklwart  (Chevt.  Zext., 
lOOy,  33,  1133). — An  adverse  criticism  of  JoUen's  propo.sed  modifica- 
tiuuH  (compare  ibid.,  1908,  32,  917)  of  the  Ihl-Pechmann's  process 
for  the  detection  of  leevulose,  of  Tollens's  glycuronic  acid  test,  and 
Bial's  pentose  reaction  as  applied  to  urines.  ^The  original  methods  are 
recommended.  L.  dk  K. 

Estimation  of  Carbohydrates  in  Foods.  P.  C.  dkn  Herder 
{Phann.  Weekhlad,  1909,  46.  13U6— 1312).— In  no  case  should  the 
balance  in  the  analysis  of  food  products  be  called  starch  ;  starch 
should  be  estimated  in  the  residue  insoluble  in  cold  water  by  inversion 
with  2%  hydrochloric  acid.  Sugar  should  be  inverted  by  Clerget's 
process,  for,  if  inverted  by  boiling,  a  very  serious  loss  (up  to  30%)  may 
occur.  There  is  generally  a  de6cit  in  the  full  analysis,  but  this  may 
be  checked  to  some  extent  by  determining  the  portion  soluble  in  cold 
water  (freed  from  albumin)  and  allowing  for  sugars  present ;  in  a 
well-conducted  analyses  the  residue  should  be  fairly  equal  to  the 
deficit  in  the  full  analysis. 

For  the  separation  of  dextrin  and  soluble  starch,  it  is  recommended 
to  evaporate  the  aqueous  solution,  obtained  in  due  course,  to  about 
10  c.c.  ;  the  dextrin,  etc.,  is  then  precipitated  by  first  adding  40  c.c.  of 
methyl  alcohol  and  then  160  c.c.  of  95%  ethyl  alcohol.  The  alcoholic 
solution  retains  the  sugars. 

In  these  kind  of  analyses,  it  is  advisable  first  to  make  a  qualitative 
analysis ;  the  operations  may  then  very  often  be  considerably 
shortened.  L.  dk  K. 

Direct  Detection  of  Formaldehyde  in  Leaves ;  Formaldehyde 
Reagents.  Thomas  Bokorny  {Chem.  ZeiL,  1909,  33,  1141—1142, 
1150 — 1151). — A  review  of  the  various  reagents  proposed  for  the 
detection  of  formaldehyde,  and  of  the  attempts  made  up  to  the  present 
to  apply  a  direct  microchemical  test  for  that  substance  in  leaves  in 
which,  according  to  recent  theory,  it  is  supposed  to  occur  as  an 
intermediary  compound. 

The  author  remarks  that  the  reagents  used  are  either  too  caustic  or 
else  too  poisonous.  'J'he  leaf,  being  killed,  cannot  go  on  generating 
formaldehyde,  and  the  quantity  already  present  is  too  small  to  be 
detected  with  certainty.  It  is  also  doubtful  whether  the  distillation 
process  yields  better  results.  L.  de  K. 

Estimation  of  Fonnic  Acid.  Hartwig  Franzen  and  G.  Greve  {J. 
pr.Chem.,  1909,[ii],  80,  368 — 389). — Gravimetric  methods,  based  on  the 
reduction  of  mercuric  chloride  by  formic  acid,  only  yield  quantitative 
results  when  the  hydrochloric  acid  formed  during  the  reaction  is 
neutralised  as  the  reduction  proceeds  ;  if  this  is  done,  the  amount  of 
mercurous  chloride  precipitated  is  equivalent  to  the  quantity  of  formic 
acid  present.  The  method  is  applicable  to  the  estimation  of  formic 
acid  in  very  dilute  solution  if  the  following  details  as  to  procedure 
are  carried  out.  The  formic  acid  solution,  containing  from  0-2  to 
1*0   gram  of  the  acid,  per   litre,  is    treated    with    mercuric   chloride 
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dissolved  in  hot  water,  the  quantity  added  being  fifteen  times  the 
amount  required  by  the  equation:  HCO.3H  + 2HgCl2  =  C02  + 2H01  + 
HgoOlg.  The  mixture  is  maintained  at  a  temperature  of  about  100° 
for  thirty  minutes,  then  neutralised  by  the  addition  of  sodium  hydr- 
oxide solution,  again  heated  for  about  thirty  minutes,  and  once  more 
neutralised.  The  neutralisation  is  carried  to  the  point  where  mercuric 
oxide  begins  to  be  precipitated.  When  the  precipitate  of  mercurous 
chloride  has  settled  completely,  20  c.c.  of  concentrated  hydrochloric 
acid  are  added  to  re-dissolve  the  mercuric  oxide ;  the  heating  is 
continued  for  one  hour,  and  the  precipitate  is  then  collected  on  a 
weighed  filter ;  it  is  washed  with  hot  water,  dried  for  six  to  eight 
hours  at  100°,  then  kept  in  a  vacuum  for  about  fifteen  hours  over 
sulphuric  acid  and  potassium  hydroxide,  and  weighed.  The  weight  of 
the  precipitate  multiplied  by  0  097726  gives  the  weight  of  the  formic 
acid  present.  It  is  also  shown  that  formic  acid  may  be  removed  from 
a  solution  by  steam-distillation  in  the  presence  of  phosphoric  acid. 
The  distillation  must  be  continued  until  10  c.c.  of  the  distillate  do  not 
require  more  than  half  a  drop  of  iV/10-barium  hydroxide  solution  for 
neutralisation.  W.  P.  S. 

Volumetric  Estimation  of  Thiocyanic  Acid  with  Perman- 
ganate ;  its  Application  to  Volumetric  Estimation  of  Copper. 
G.  Masino  {Chnm.  ZeiL,  1909,  33,  1173—1174,  1185— 1186).— An 
investigation  of  the  permanganate  process  for  the  estimation  of  thio- 
cyanic acid  and  indirect  estimation  of  copper.  The  author  confirms 
the  results"  obtained  by  Klason,  and  by  Grossmann  and  Hblter,  which 
showed  that  thiocyanic  acid  is  not  oxidised  quantitatively  by  perman- 
ganate, a  residue  being  left,  the  amount  of  which  increases  with  the 
dilution.  If,  in  order  to  avoid  this,  solutions  of  greater  concentration 
are  used,  a  still  greater  source  of  error  is  introduced,  owing  to  the 
difiiculty  of  accurately  measuring  the  liquids.  In  using  this  process, 
the  standardisations  and  the  actual  analysis  should,  therefore,  be 
carried  out  under  exactly  similar  conditions.  Hydrochloric  acid 
solutions  are  preferred.  L.  de  K. 

Estimation  of  Salicylates.  Atherton  Seidell  {J.  Amer.  Chem. 
Soc,  1809,  31,  1168— 1178).— After  criticising  unfavourably  the 
bromate  method  of  Freyer,  and  the  iodine  method  of  Messinger  and 
Vortmann,  the  author  proposes  the  following  process.  The  salicylate  is 
added  to  a  known  volume  of  standardised  solution  of  bromine  in  strong 
hydrochloric  acid,  which  causes  the  salicylic  acid  to  be  precipitated 
completely  as  a  dibromo-compound,  and  the  excess  of  bromine  is  then 
titrated  with  standard  stannous  chloride  as  usual.  L.  de  K. 

Silver  Cyanamide.  H.  Russell  Ellis  {Chem.  News,  1909,  100, 
154 — 155). — In  Perotti's  method  for  the  estimation  of  cyanamide  in 
sodium  cyanamide  and  in  "nitrolime  "  (Abstr.,  1905,  ii,  870),  any  sul- 
phide, cyanide,  or  chloride  which  may  be  present  as  impurity  is  thrown 
down  with  the  cyanamide  in  the  precipitation  with  silver  nitrate, 
and  an  incorrect  result  is  obtained. 
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The  author  puts  forward  the  following  methods:  1.  Estimation  of 
cyanamide  and  cyanide  in  sodium  cyanamide. — From  an  aqueous 
Kolution  of  the  Kubstance,  the  cyanide  is  precipitated  by  excess  of  silver 
nitrate  in  the  presence  of  nitric  acid.  After  washing  the  precipitate 
of  silver  cyanide,  it  is  dissolved  in  nitric  acid,  and  the  silver  estimated 
by  titration  with  ammonium  thiocyanate.  The  filtrate  and  wai^hings 
from  the  silver  cyanide  are  run  into  a  slight  excess  of  ammonium 
hydroxide  solution  and  the  solution  warmed.  A  precipitate  of  silver 
cyanamide  is  obtained  ;  this  is  dissolved  in  nitric  acid,  and  the  silver 
estimated  by  titration.  From  the  silver  in  each  case,  the  percentage 
of  cyanide  and  cyanamide  can  be  determined. 

2.  Estimation  of  "Nitrolime." — One  to  two  grams  of  the  finely  powdered 
substance  are  shaken  up  with  vrater,  and  filtered  into  a  500  c.c.  flask, 
the  residue  being  well  washed  until  the  filtrate  gives  no  precipitate 
with  ummoniacal  silver  nitrate  solution.  An  aliquot  portion  of  this 
solution  is  precipitated  by  excess  of  ammoniacal  silver  nitrate.  The 
precipitate  is  well  washed  with  warm  water,  and  then  treated  with 
dilute  nitric  acid  (1  : 5),  in  order  to  remove  all  the  silver  cyanamide. 

The  silver  in  the  filtrate  and  washings  is  then  estimated  by  titration. 
Any  sulphide  or  chloride  of  silver  remains  on  the  filter  paper.  Any 
tluoride  present  in  the  cyanamide  will  not  dissolve  in  water,  or  if  any 
dissolves,  it  is  not  precipitated. 

The  above  methods  assume  that  silver  cyanamide  has  the  formula 
AgoCNj.  To  verify  this,  the  pure  salt  was  prepared  from  "  nitrolime  " 
and  analysed.  The  percentage  of  silver  was  determined  (a)  by  heating, 
and  weighing  the  silver  left,  (6)  by  dissolving  the  salt  in  nitric  acid 
and  estimating  the  silver  with  ammonium  thiocyanate.  The  results 
are  in  agreement  with  the  formula  AgjCNp,  and  not  with  AgHCN,, 
although  the  two  methods  do  not  give  the  same  percentage  of  silver — 
8-1-48  in  (a)  and  83-3  in  (6). 

When  silver  cyanamide  is  heated,  it  explodes  more  or  less  violently. 
The  gases  formed  by  the  explosion  were  found  to  be  cyanogen  and 
nitrogen.  Quantitative  estimations  indicated  that  the  decomposition 
occurs  in  accordance  with  the  equation  :  2  AgjCNj  =  4Ag  +  C^N,  +  N,. 

T.  s.  p: 

The  Detection  and  Method  of  Formation  of  Aromatic 
Substances  in  the  Organism.  I.  Detection  of  Indole  and 
Scatole.  Ferdinand  Blumenthal,  Friedrich  Herschmann,  and 
Ernst  Jacoby  {Biocliem.  Zeitsch.,  1909,  19,  521 — 533). — The  various 
reactions  for  the  identification  of  indole  and  scatole  were  investigated. 
The  jo-dimethylaminobenzaldehyde  reaction  can  be  employed  to  dis- 
tinguish between  the  two  substances  if  nitrite  is  added.  Scatole  on 
addition  of  nitrite  gives  a  bluish  colour,  whereas  indole  gives  a  more 
orange  colour.  By  this  reaction  indole  and  scatole  can  be  detected  in 
mixtures.  The  other  reactions  investigated  were  (a)  the  vanillin 
reaction,  which  is  not  suitable  for  detecting  the  two  substances  when 
both  are  present ;  (6)  the  ju-nitrobenzaldehyde  reaction,  by  means  of 
which  both  can  be  detected  when  scatole  is  present  in  relatively 
high  concentration  ;  and  (o)  the  protocatechualdehyde  reaction,  which 
is   not  applicable  lor  detection  of  the  mixtures  ;  the  heliotropin,  the 
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safrole,  cinnamaldehyde,   eugenol,  glyoxylic  acid  and  other  reactions 
were  also  investigated.  S.  B.  S. 

Chemistry  of  Urine.  L.  de  Jager  {Zeitsch.  phjsiol.  Chem.,  1909, 
62,  333 — 346). — This  paper  treats  of  two  subjects:  (1)  the  boiling 
test  for  albumin  in  urine,  and  its  fallacies,  especially  in  relation 
to  the  reaction  of  the  urine,  and  the  precipitability  of  certain 
phosphates  on  heating,  and  (2)  the  incorrectness  of  ammonia  estima- 
tions by  the  "  formaldehyde  method  "  recently  introduced  ;  as  others 
have  pointed  out,  amino-acids  also  react  with  the  reagent. 

W,  D.  H. 

Volumetric  Estimation  of  Caseinogen  in  Cow's  Milk.  Ebwin  B. 
Hakt  {J,  Biol.  Chem.,  1909,  6,  445 — 451). — The  caseinogen  is  precipi- 
tated by  acetic  acid,  washed  on  the  filter  with  cold  water,  then  returned 
to  the  flask  with  the  filter,  dissolved  in  iV/lO-potassium  hydroxide 
diluted  with  water  free  from  carbon  dioxide,  and  titrated  with  iV/lO-acid, 
using  phenolphthalein  as  indicator.  A  correction  is  made  for  the 
acidity  of  a  blank  experiment,  and  the  amount  of  acid  used  is  a  measure 
of  the  quantity  of  caseinogen.  The  whole  process  occupies  less  than  two 
hours.  W.  D.  H. 

Employment  of  Hydrogen  Peroxide  in  Investigations  on 
Oxydases.  T.  Kikkoji  and  Carl  Neubekg  (Biochem.  Zeitsch.,  1909, 
20,  523 — 525). — The  employment  of  hydrogen  peroxide  and  iron 
salts  for  the  detection  of  oxydases  is  often  resorted  to.  The  authors 
show  that  phenol  and  twenty-five  other  substances,  of  which  a  list  is 
given,  yield,  in  presence  of  iron  salts  with  the  peroxide,  dark  colours 
or  precipitates.  The  pigmented  substance  from  phenol  was  prepared  in 
quantity,  and  differed  from  melanins  in  that  it  contained  1 2'60 — 14*32% 
iron.  S.  B.  S. 

A  Reaction  for  Acid  Soils.  Oscar  Loew  (Zeitsch.  landw. 
Versuchswesen  Oesterr.,  1909,  461 — 463). — The  soil  (10  grams)  is  heated 
on  a  water-bath  for  five  to  ten  minutes  with  10  c.c.  of  a  1%  solution 
of  potassium  iodide.  A  few  drops  of  a  1%  solution  of  potassium 
nitrite  are  added,  and  then  a  few  drops  of  starch  solution,  after  which 
it  is  quickly  cooled. 

The  blue  coloration  may  sometimes  be  produced  in  absence  of 
potassium  nitrite  with  soils  containing  basic  ferric  salts  (a  very 
intense  reaction  was  obtained  with  so-called  colloidal  ferric  hydroxide 
which  -contained  basic  ferric  chloride).  The  presence  of  basic  ferric 
sulphate  in  such  soils  can  be  established  by  extracting  several  times 
with  boiling  water,  digesting  with  ammonia,  evaporating  the 
ammoniacal  filtrate,  and  treating  with  barium  chloride  and  hydrogen 
chloride.  N.  H.  J.  M.  a- 
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Caton,  and  Han.v),  T.,  2117. 
Aeetophenones,     fonnation     of.     from 
derivatives  of  propyllienzene  (Maxbli, 
Boxr,  and  Biuna'mi),  A.,  i,  721. 
p-Aoetophenoneasodiethylaniline  and  its 
oxinie    (Thuiikv   and    .MAtl'HERSON), 
A.,  i,  445. 
j>-AeetophenoQeaxodimethylaailinB  and 
its  hydrochloride  and  oxime  (ToBRBT 
and  MacPuerson),  A.,  i,  445. 
p-Aeetophenoneaxodiphenylamine  (Tor- 
bey  and  MacPiiek.sox),  A.,   i,  445. 
p-Aoetopheaoneaio-/3-naphthol      oxime 
(ToUKEV   and   MArPnERSox),    A.,   i, 
445. 
p-  Acetophenoneazoresorcinol     (Torrey 

and  MacI'her.><()N),  A.,  i,  445. 
Acetophenone-o-carboxylie  acid,  amide 
and     cliloride     of,    and     silver,    and 
strontium  salts  (Karslake  and  Hcs- 
ton),  a.,  i,  302. 
Acetonitrile,  (/tchlorouitro-  (Steinkopf), 
a.,  i,  216. 
nitre-      (Steixkopf),     A.,     i,     216, 
r)59. 
Aoetonylperimidine  and  its  phenylhydr- 

azone  (Sachs),  A.,  i,  432, 
Aceto-o-tolnidide,    3:5-dtbromo-4-nitro-, 
and  3:5-dtbromo-4:6-rftnitro- 

(Blaxksma),  a.,  i,  780. 
5-nitroso-     (Caix),     T.,     715  ;     P., 
123. 
Aceto-»(-toluidide,  2:4:6-<rtbromo-,  and 
2:4:6-tn'bromo-5-nitro-        (Blaxk- 
sma),  a.,  i,  780. 
6-uitroso-     (Caix),     T.,     715  ;     P., 
123. 
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Aceto-^-toluidide,  3:5-dibromo-,  and  its 
nitro- derivatives  (Kunckell),  A., 
i,  20. 

2-chloi-o-,  and  2-bronio-  (Blanksma), 
A.,  i,  936. 

2-nitroso-  (Cain),  T.,  715  ;  P.,  123. 
Acetovauillone,    isolation    of,    and    its 

glucoside  from  Apocynum  aiulrosaemi- 

folmm  (Moore),  T.,  744  ;  P.,  85. 
Acetoveratrone,    oximino-derivative  of, 

and  amino-,  hydrochloride  of  (Pictet 

and  Gams),  A.,  i,  672. 
^-Acetoxyacetophenone,  w-chloro- 

(Tutin,  Caton,  and  Hann),  T.,  2119. 
Acetoxyacetylcodeine    and    its    oxime 

(Knorr,   Horlein,  and  Staubach), 

A.,  i,  951. 
Acetoxyacetyl-*!'- codeine  (Knorr,  Hur- 

LEiN,  and  Staubach),  A.,  i,  952. 
Acetoxyacetylmethylmorphimethineand 

its    methiodide    (Knorr,     Horlein, 

and  Staubach),  A.,  i,  952. 
lO-Acetoxy-9-anthryldiphenylmethane 

(Padova),  a.,  i,  656. 
o-Acetoxybenzoic    acid,     bromo-,     and 
trihxovao-  (Chemische  Fabrik  von 
Heyden),  a.,  i,  798. 

5-chloro-,  and  its  chloride  (Anschijtz 
and  Nefgen),  A.,  i,  &^Q. 
2-Acetoxybenzonitrile,  3-bromo-  (Mul- 

r.ER),  A.,i,  938. 
o-Acetoxybenzoylacetic  acid,    a-cyano-, 

ethyl  ester-(ANSCHUTZ),  A.,  i,  661. 
)8-Acetoxywobutyric  acid  and  its  ethyl 

ester,    chloride,    anilide,    o-naplithyl- 

amide,    and  ^-toluidide    (Blaise   and 

Herman),  A.,  i,  633. 
Acetoxycarboxylic  chlorides,  action  of 

silver  cyanide  on  (Anschutz),  A.,  i, 

717. 
4-Acetoxycoumarin    (Anschutz,    Ans- 

pach,  Fresenius,  and  Glaus),  A.,  i, 

662. 
/3-Acetoxy-ao-dimethylpropionyI    chlor- 
ide, anilide,  and  p-toluidide  (Blaise 

and  Herman),  A.,  i,  C32. 
Acetoxydioxindole  and  its  benzoyl  deriva- 
tives (Heller  and  Solling),  A.,   i, 

184. 
4-Acetoxy-3;4-diphenyl-5-benzylidene- 

A^-rycZopentenone  (Gray),  T.,  2137. 
2-Acetoxy-3:4-dipheiiyl-5-benzylidene- 

A^-cyc^pentenone,    isomeric  forms   of 

(Gray),  T.,  2145. 
4-Acetoxy-3:4-diphenyl-5:5-dimethyl- 

A^-q/cZopentenone      and      its      oxime 

(Gray),  T.,  2137,  2147. 
)8-Acetoxy-7-ethylhexan-5-one    (Blaise 

and  Mai  re),  A.,  i,  85. 
a-Acetoxy-)8-etliylpentan-7-one       {ethyl 

acetoxy-sec. -butyl  ketmie)  (Blaise  and 

Mai  re),  A.,  i,  85. 


3- Acetoxy- 1  -methylbrazan   (Grafm a nn 

and  V,  Kostanecki),  A.,  i,  250. 
l-Acetoxy-l-methyl-2-hydrindone,     3 :3- 

cZichloro-5-bromo- (Fries  and  Hemtel- 

mann),  a.,  i,  810. 
6-Acetoxy-ll-phenyldiliydronaphtha- 

cenequinone,        6:ll:(?')-<r2:hydroxj--, 

and   its   tetra-acetyl   derivative   (Vo- 

swinckel),  a.,  i,  166. 
o-Acetoxyphenylglyoxylic  acid  and  its 

methyl  ester,  silver  and  sodium  salts, 

amide    and    uitrile    (Anschutz    and 

Glaus),  A.,  i,  717. 
Acetoxyphenylpyruvonitrile  ( Ansch  utz 

and  Bocker),  A.,  i,  717. 
i?-Acetoxy-a)-phthaliminoacetophenone 

(Tutin,  Caton,  and  Hann),  T.,  2119. 
2-Acetoxystilbene    and    its    fZibromide 

(v.  Kostanecki  and  Tambor),  A.,  i, 

225. 
Acetoxy-.     See   also   under  the   parent 

Substance. 
Aceto-xylidide,  s-2:4:6-<ribromo- 

( Blanksma),  A.,  i,  780. 
Aceto-?;i-xylidide,  2:5-dmitro-  (Blank- 
sma), A.,  i,  296. 
Acetylacetone    ^^croxide    (Pastukeau), 

A.,  i,  208. 
Acetylacetonecarbamide.      See    4:6-Di- 

methyl-2-pyriniidone. 
Acetylacetyiacetonamine,  o-chloro- 

(Benary),  a.,  i,  890. 
Acetylamino-.      See   under   the    parent 

Substance. 
Acetyl-a-anhydrotetramethylhaema- 

toxylone,  nitro-  (Perkin  and  Robin- 
son), T.,  398. 
Acetyl-a-anhydrotrimetliylbrazilone, 

nitro-  (Perkin  and  Robinson),    T., 

393. 
Acetyl-;8-anhydrotriinethylbrazilone, 

nitro-   (Perkin  and  Robinson),   T., 

397. 
3-^-Acetylanilo-2:3-diketo-5-plienyl-l-jo- 

acetylphenylpyrrolidine     (Borsche), 

A.,  i,  53. 
Acetylantliranil-S-carboxylic    acid,    4- 

nitro-  (Bogert   and  Kroi'Kf),  A.,  i, 

584. 
Acetylation,    acids    as    accelerators    in 
(Smith  and  Orton),  T.,  1060  ;  P., 
166. 

with  acetic  anhydride  and  sulphuric 
acid  (Blanksma),  A.,  i,  779. 
0-Acetyl-3-benzenehydrazo-6-bromo-^- 

cresol   (AuwEKs,  IIirt,  and   v.  der 

Heyden),  A.,  i,  438. 
O-Acetylbenzenehydrazo-o-    and    -m-4- 

xylenol  (Auwer.s,  Hirt,  and  v.  der 

Heyden),  A.,  i,  438. 
Acetylbenzidine,  preparation  of  (Cain), 

T.,  716  ;  P.,  123. 
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Acetyl  /-benzoin  (Wukn),  T.,  1583. 
3-Acetylbenzotetronioacid,6:8-(/tbromo-. 

Seu  a-Acetylcovunarin,  6:8-rfibromo-4- 

liydroxy-. 
2-Acetylbenzt>ooxasolone    (BAMnRitcKK 

ami  I'vMAN  t,  A.,  i,  .'')74. 
2- Acetyl- l-bensyl-2-meth7lp7rrolidone 

and  its  oxime  (KOhlinu  and  Frank), 

A.,  i,  955. 
Acetylborneolcarboxylio  Mid,  anhydride 

(HiiEDT  and  Sani>kihi.),  A.,  i,  '499, 
Aoetylbromoaeetyl-S-methyltetrahjdro- 

quinoline(KrNc'KEi.i.  and  Voli.iiase), 

A.,  i,  S3r.. 
AcetylbromoacetyltetrahydroqainoUne 

(KuNCKKM,    and    Vullhasbi,    A.,    i, 

835. 
a-A'-AcetyHtbromo-o-hydrozybentyl- 

phenylhydraiine,      u- propionate      of 

(ArwKKs,  liiKT,  and  MOllkr),  A.,  i, 

224. 
Acetylcarbamide,    oziminocyano-,    and 

its   sodium   dorivntive    (Con hap   and 

ScHiM.ZK),  A.,  i,  '2]2. 
Acetylohloroaoetyltetrahydroquinoline 

(KuNCKKLL   and   Volluask),   A.,  i, 

834. 
Acetylohloroacetyl-S-methyltetrahydro- 

quiaoline(KrNCKELL  and  Voi.miask), 

A.,  i,  83r>. 
Acetylchloroamino-2:4-r^('chlorobentene, 

action  of,  on  phenylhydraziue  (Chat- 

TAWAY),  T.,  1071. 
Acetylchlorocarbamide        (Chattaway 

amlWCNscH),  T.,  129. 
a-   and   j8->-Acetylcincholeuponio   acids 

and   aidiydrides  (WoHL  and   Maag), 

A.,  i,  254. 
Acetylcodeine     and     its     oxime     and 

mcthiodide    (Knorr,     HoRLEiN,  and 

Staubacii),  A.,  i,  952. 
3-Aoetylooamarin,   6:8-rfjbromo-4-hydr- 

oxy-  {6:8-dibromo-2-acetylbe)izoletronic 

acid),     and       its      annnonium      salt 

(Anschutz  and  Lowenbero),  A.,  i, 

731. 
3-Acetylcoumarin,  4-hydroxy-    {Z-aceto- 

bc nzotctronic    acid),  and    its    metallic 

salts     (ANSCHiJTZ,    Anspach,     Fre- 

SEXius  and  Glaus),  A.,  i,  662. 
S-Aoetylooumarin,      6:8-rfi-iodo-4-hydr- 

oxy-,  and  its  ethyl  ether,  and  metallic 

salts  (Anschutz  and  Schmitz),  A.,  i, 

731. 
Acetyl-jt)-oreBol,       3-chloro-,       benzoate 

(AuwKKs  and  Muller),  A.,  i,  223. 
Acetyl-?«-cre80tic  acid.     See  4-Methyl- 

bonzoic  acid,  2-acetoxy-. 
Acetyl/j-cresotio   acid.     See  5-Methyl- 

ben/oic  acid,  2-acetoxy-. 
a-Acetylcrotonic    acid,    i3-anuuo-,   ethyl 

ester  (Bkxauy),  A.,  i,  890. 

xcvi.  ii. 


Aoetylerotonio  acid,  /S-amino-s-chloro-, 

ethyl  e-Ur  (Be.nary),  A.,  i,  889. 
Acetyl  ^cystine,  chloro-  (Fischxe  and 

(;khn(;i;'»>«).  A.,  i,  367. 
Aoetyldianthranilide    (Strrobtu  and 

Ei.si.kb),  A.,  i,  570. 
AoetyldieUiyl-  »i  -phenylenedianiB* 

(GKANDMOiMiiN  and  Lano),  a.,  i,  971. 
Aeetyldimethylcarbinol    bcnisyl     ether 

(DiELsand  ter  Mkeh),  A.,  i,  455. 
Aeetyldimathylcarbinol    methyl    ether 

and  pbenylurethane  from  (DlXLs  and 

TKR  Mbbr),  a.,  i,  455. 
S-Acetyl-lrS-dimethylryc/ohazAn-S-ona- 

2:6  dicarbozylio    aoid,    diethyl    ester 

(KlHK-MANN),  T.,   115. 

AMtyldimethyi  •  m  -  phenylenediamina 
(Granomouoin    and    Lang),    A.,    i, 
972. 

6-Ae«t7l-l:6-diphenylcyr/ohezan-8-one- 
2:6-die«rboxylic    aoid,   diethyl    ester 
and  its  sodium  and  dibromo-deriratiTes 
(Rl^HEMAN.S).  T.,   112. 

a-Acetyldiphenylmethane.2:4:2':4'-(«<ra- 
nitro-  (Bok.sche),  A.,  i,  385. 

Acetylene,  api>aratus  for  preparation  of 
(Steinkupf),  a.,  i,  753 
dispersion  of  light  in  (Loria),  A  ,  ii, 

279. 
the  diametral  line  of  (Mathiais),  A., 

ii,  552. 
action    of    metallic    magnesium      on 
(Novak),  A.,  i,  865. 

Acetylene,  di-  and  Mri-chlorides,    pre- 
paration of  (Lidholm).  A.,  i,   198. 
cuprous  compound  (Scheiber),  A.,  ii, 
765. 

Acetylene  dsriTatives,  addition  of 
hydroiylainiue  to  (Oliveri-Man- 
dala),  A.,  i,  835. 

Acetylene  series,  hydration  of  hydro- 
carbons of,  by  means  of  cadium,  zinc, 
and  magnesium  salts  (Kutscheroff), 
A.,  i,  625. 

Acetyl-/)-  ethozyphenacyldialuric  acid 
and  corresi>onding  benzoyl  derivative 
(Kuhling  and  Schneider),  A.,  i, 
424. 

2-Acetyl-5-ethozyphenozyacetic  acid 
(v.  Kost.\n'ecki  and  Ta.mbok),  A.,  i, 
320. 

1- Acetyl- 1  -ethylq/cZopentan-2-one 
'Blaise  and  Koehler),  A.,  i,  478. 

Acetyl -(^ glutamic  acid,  chloro>  (Fi- 
scher, Kropp,  and  Stahlschmidt), 
A.,  i,  368. 

Acetyl-d^glutamic  acid,  chloro-  (Fi- 
scher, Kropp,  and  Stahlschmidt), 
A.,  i,  369. 

Acetylglutamyldiglycine,  chloro-,  and 
its  diethyl  ester,  (Fischc:r,  Kropp, 
Stahlschmidt),  A.,  i,  368. 

80 
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Acetylglycyl  chloride  (Max),  A.,  i, 
926. 

Acetylglycyl -^-iodophenylalanine, 
chloio-  (Abderhalden  and  Brossa), 
A.,i,  801. 

Acetylguanylcarbamide  hydrochloride 
(Ostkogovich),  a.,  i,  461. 

iV^-Acetyl-o-hydroxyanilinotriphenyl- 
amiue  (Gambarjan),  A.,  i,  911. 

Acetyl-jt'-iodophenylalanine,  chloro- 

( Abderhalden  and  Bkossa),  A.,  i, 
801. 

Acetyl-xf'-isatindioxime,  action  of  potass- 
ium hydroxide  on  (Kozak),  A.,  i, 
673. 

Acetyl-Meucine,  chloro-  (Fischer  and 
Steingroever),  a.,  i,  366. 

Acetyl-c^-isoleucine,  chloro-  (Abder- 
halden, HiR.scH,  and  Schulek),  A., 
i,  770. 

Acetyl-o?Z-zsoleucine,  chloro-  (Abder- 
halden, HiRSCH,  and  Schuler),  A., 
i,  769. 

Acetylmandelic  acid  and  its  ammonium 
salt,  amide,  anilide,  ^^-phenetidide, 
piperidide,  and  chloride  (Anschutz 
and  Booker),  A.,  i,  729. 

Acetylmandelic  acids  and  their  ^-menthyl 
esters  (McKenzie  and  Humphries), 
T.,  1106. 

Acetylmandelyl  chloride,  action  of,  on 
ethyl  sodiomalonate  and  sodiocyano- 
acetate  (ANSCHiJTZ  and  Booker)  A., 
i,  729. 

2-Acetyl-5methoxyphenoxyacetic  acid 
and  its  ethyl  ester  (v.  Kostanecki 
and  Tambor),  A.,  i,  319. 

3-Acetyl-7-methylbenzotetromc  acid. 
See  3-Acetyl-7-methylcoumarin, 

4 -hydroxy-. 

Acetylmethylcarbinol  {dimethyketol) 
(Diels  and  Stephan),  A.,  i,  472. 

3- Acetyl- 6-methylcoumarin  and  its 
silver  and  sodium  salts,  4-hydroxy- 
(ANSCHtJTZ  and  Sieben),  A.,  i,  665. 

3-Acetyl-7-methylcoumarin,  4-hydroxy- 
( Z-acetyl-  7 -niethylbenzotetronic  acid) , 
and  its  methyl,  ethyl,  and  propyl 
ethers,  and  metallic  salts  (Ansohutz, 
Wagner,  and  Junkersdorf),  A.,  i, 
664. 

2-Acetyl-2-methyldihydroperimidine 
and  its  aziue,  oxime,  pheiiylhydrazone, 
semicarbazone,   and   hydrochloride   of 
benzylidene  derivative  (Sachs),  A.,  i, 
432. 

Acetylmethylmorphimethine  (Knoi-.r, 
HoRLKiN,  and  Stavbacii),  A.,  i, 
952. 

Acetylmethylmorphol  and  its  semi- 
carbazone (Knorr,  Horlein,  and 
Staubach),  a.,  i,  952. 


4-Acetyl-5-methyh'5ooxazolone    and    its 

phenylhydrazone   and   ^-nitrophenyl- 

hydrazone  (Schmidt  and  Widmann), 

A.,  i,  525. 
3-Acetyl-o)3-naphthapyrone,  4-hydroxy-, 

and  its  ethyl  ether,  and  metallic  salts 

(Anschutz  and  Runkel),  A.,  i,  732. 
3- Acetyl-  )3;3  -naphthapyrone,  4-hydroxy  - , 

•and  its  metallic  salts  (ANSCHtJTZ  and 

Graff),  A.,  i,  665. 
2- Acetyl- 1-naphthoxyacetic     acid     (v. 

Kostanecki  and  Tambor),  A.,  i,  320 
Acetyl -^'-nitrophenylethylamine    (  Bar 

GER   and   Walpole),    T.,   1722;    P., 

229. 
l-Acetylc2/c^pentan-2-oiie   (Blaise  and 

Kcehler),  a.,  i,  478. 
1-Acetyl-Ai-c^cZopentene  as  an  oxidation 

product  of   A^-c?/cZohcxeneacetic    acid 

(Perkin  and  Wallach),  A.,  i,  154; 

(Bouveault),  a.,  i,  372. 
Acetylcj/cZopentene    oxime     (Wallach 

and  V.  Martius),  A.,  i,  385. 
7-Acetyl-2-phenylcinchonic  acid 

(Borsohe),  a.,  i,  53. 
4-Acetyl-l:4-phenylenediamine-2-thiol- 

acetic  acid,  5-chloro-,  sodium  salt,  and 

anhydride  (Kalle  &  Co.),  A.,  i,  736. 
Acetyl-A^-phenylglycine,     chloro-,    and 

bromo-,  methyl  esters  (Fischer  and 

Gluud),  a.,  i,  888. 
3-Acetyl-l-phenyhsoindazole,  6-nitro-  (?) 

(Borsohe),  A.,  i,  233. 
Acetylricinoleylricinoleic  acid  (GRiJN), 

A.,  i,  876. 
Acetylstrychninolic  acid  (Leuohs  and 

Schneider),  A.,  i,  602. 
o-Acetylsuccinic  acid,  )3-oximino-,  ethyl 

ester  (Schmidt  and  Widmann),  A.,  i, 

524. 
/8-Acetylsuccinic  acid,  o-nitroso-,  ethyl 

ester  (Schmidt  and  AYidmann),  A.,  i, 

454. 
Acetyltetrahydroquinoline,  chloro- 

(KuNCKELL    and   Vollhase),    a.,   i, 

835. 
Acetyltetrahydroquinolinecarboxylic 

acid  (KuNCKELL  and  Vollhase),  A., 

i,  835. 
a-Acetyltetronic    acid  and    its    copper 

salt,  amide,  and  anilide  (Benary),  A., 

i,  890. 
Acetyltolidine  (Gain),  T.,  716  ;  P.,  123. 
iV-Acetyl-3-2)-toluenehydrazo-;»-cresol 

(AuwEKs,  Hirt,  and  v.  der  Heyden), 

A.,  i,  438. 
3- Acetyl- 1 : 1 : 2-trimethylc//cZopentane, 

its  semicarbazone  and  oxime  (Blanc); 

A.,  i,  101. 
Acetylurethane,   cyano-,   and  oximino- 

cyano-  (Conrad  and  Schulze),  A., 

i,  212. 
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Acid,  free,  determination  of,  in  electro- 
lytic copper  baths  (Debamikux),  A., 

ii,  7f.6. 
Acid,  '  if  from  oxidation 

111  i.sD  and  Batek), 

A.,  1,  'IVl. 
C7H,ft04,     from    oxidation    of    acid, 

C,H    'V     ' —      -• '  '•  .n  of  cbolic 

ai-i 
Cgll  '  .1:.  :.  uf  a  chloral- 

o>  i  !,  A.,  i,  288. 

CpH,'  nidation  of  caryophyll- 

eno^DKi  bJ>K.\),  A.,  i,  171. 
CgHigOg,  and  an  isomeride  from  oxida- 
tion of  choiic  acid  (Pamzek),  A.,  i, 

586. 
CgHjjOj,     from     oxidation    of    acid, 

CgHj^Ofl,    from    oxid.ition  of  choiic 

acid  (Panzkr),  A.,  i,  ii.Stf. 
CgHi^Cj,   from    tho   dt'coiii|Ki.sition   of 

caiiipheno   ozonido,  iiinl  its  methyl 

eater  (Semmi.ku),  A.,  i,  170. 
CfHi^Og,  from  uxiilation  of  choiic  acid 

(Panzek),  a.,  i,  686. 
CinHijO,,    from   oxidation    of   caryo- 

phyllene,    and     its     semicarbazone 

(Dkusskn),  a.,  i,  171. 
CnHjOjNj,  and  its  silver  salt,  from  the 

oxidation    of   l-plienyl-6-pyridazin- 

one-4-carboxylic  acid  (Wislicem's, 

BrtKLKX,  and  KKrTHK),  A.,  i,  10. 
CjiHgO^N,    from  a-curbetboxy-/9-keto- 

7-phcuylbutyrolactam   and    sodium 

hydroxide,   and  an  isomer  of  (An- 

scHiJTzand  Backer),  A.,  i,  730. 
C,,HflOfiNClo,        from       6:6-dichloro- 

anthranilic  diformalide  ethyl  ether, 

and  dinitrile  of  (Villioeh),  A.,  i, 

931. 
CjiHjgOj,  from   electrolytic  redaction 

of  camphorcarboxylic  acid,  and  its 

calcium    salt    (Buedt   and    Sand- 

KiTiii,),  A.,  i,  499. 
CjoHjsO^,  tribasic,  from  oxidation   of 

an  acid  from  oxidation  of  choiic  acid 

(Panzer),  A.,  i,  586. 
^'laWanO.j,    from     cyclohexanone     and 

potassium  hydroxide,  and  its  amide 

(Wall.vch    and   Behnke),    A.,   i, 

813. 
Ci3Hj403,  from  phthalaldehydic   acid 

and  diethyl  ketone  (Morgenstern), 

A.,  i,  804. 
CjaHjaOg,  and  an  isomeride  from  lact- 
one  ester,    C,7H2408    (Leuchs  and 

MoBis),  A.,  i,  362. 
CuHyjOj,  from  nopinolacetic  acid  and 

acetic  anhydride  (Wallacii),  A.,  i, 

727. 
Ci^H-jpOj,    from    oxidation    of   caryo- 

phyllenp,     and     its     sodium     salt 

(Haarmann),  a.,  j,  400. 


'18 

l' 
II 

( 


Acid.     C,4H«0,N,     from      the     »»., 
CwH.,0^  (FouaiiKAn),  A.,  i,  51. 
Cu"9i^ft   *^^  ^^"  iRomeridea,   from 
2-,  3-,  and    '  '.clohexanone 

(WAl.f.ArM  .  K),  A.,  i,  813. 

Ci»n        *"  oin  etbyl  chloro- 

'  and   nvdrazino- 

<ii<  HAKLiaaodRBiiiia- 

531. 

from      compoaod, 
in  biadiketohydnndene 
11,),  A.,  i,  166. 
Cutl^O^    liom     cyclohexanone    and 

E>taasium  hydroxide  (Wallach  and 
BBXKB),  A.,  i.  813. 

C,,H.O,,   from  diethyl  ester  of  acid, 

OmH^O      '-  holic  acid,  and  di- 

etbyl*-^  sciiK),  A.,  i,  698. 

CuHaO^  ;.  ;  li.ht. uric  add  and 

potassinm  \\  \  barinm 

and  silver  sa..  < ),  A.,  i 

760. 

CigH^O,,  analogous  to  elaidic  acid, 
from  petro«elicacid(VoNGKKicHTBN' 
and  Kublxh),  A.,  i,  454. 

C|,Hj,Oig,  from  choiic  acid  and  nitric 
and  sulphuric  acids,  and  its  diethyl 
ester,  and  metallic  salts  (LrrecHB), 
A.,  i,  697. 

Ci«H..qO,3,  from  diethyl  ester  of  acid, 
C,gH3,0,u,  from  choiic  acid,  and  an- 
hydride, Hud  ammonium,  and  silver 
salts  of  (Letsohe),  A.,  i,  698. 

Ca,H2j04N3,  from  «-benzoylly8ine  and 
phenylcarbimide  (v.  Ukacn),  A.,  i, 
230. 

CjoHjjO^,  from  oxidation  of  a  hydro- 
carbon, C]oH.jQ,  from  petroleum 
(Charitschkokf),  a.,  i,  896. 

C2,Hj40._j,  from  3-niethylcyclohexanone 
(WALi.Arii  and  Behnke),  A.,  i,  813. 

C.J2H18O3N0,  from  indigotin  and  mag- 
nesium phenyl  bromide  (Sachs  and 
Kantorowicz),  A.,i,  425. 

CyjHgiO.jN;,,  from  action  of  aniline  on 
benzoylacrylic  acid  and  condensation 
of  product  with  phenylhydraziue 
(Bougaclt),  a.,  i,  102. 

CajH^Og,  from  oxidation  of  acid, 
CasH^oOg,  from  cholesterol,  and  its 
rubidium  hydrogen,  and  ciesium 
hydrogen  salts  ("WiNUArs),  A.,i,920. 

CjjHisO-,  from  action  of  alkali  on  6- 
acetoxy-6:ll:(?')-<rthydroxy-ll- 
phenyldihydronaphthacenequinoue, 
and  its  acetyl  and  tetramethyl  de- 
rivatives (Voswixckel),  a.,  i,  167. 

Co4H:v,04,  from  oxidation  of  naphtlia 
"(Chakitsciikoff),  a.,  i,  471. 

C24H34O4,  from  oxidation  of  a  deca- 
naphthene  from  petroleum  (Charit- 
schkoff),  a.,  i,  896. 
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»  -J    r  TT   0„   from  cyclohexanone  and 

Ton  of  (Blaise  and  Kcehlek),  A.,  i, 
Acfd'chlorides,  formation  of  (MEYEK  and 

TURNAU),  A.,  1,  4iy. 

(TASKERand  Jones),  T.,  1910  ;  F.. 

^      on  the   capacity    for    migration  of 

'   ohydi-oxylldehydes,    migration    of 
(AuwEUS  and  Hahnemann),  A.,  i, 

andMoBis),  A.,  i,  361. 
preparation    of,    from    P^^^^^yJ  ,^"^g 
^ketones    by    ammonium     sulphide 

(WiLLGERODT  and  Mkhck),   a.,   1, 

prijiation  of,  by  the  action  of  am- 

^  monium  sulphide  on  aliphatic  arom 

atic  ketones  (Willgerodt),  A.,  i 

as^actlerators  in  acetylation  (Smith 
and  Orton),  T.,  1060;  P..,  166. 

baJ^dty  of,  and  the  constituUon  of 
anomalous  acid  salts  (Brum),   a., 

badVifv^'of,  and  formation  of  salts 
(BRUNi  and  Sandokkini),  A.,  u, 

crJos^copyoJneutralisationofCCoRNEc), 

elettTOlysl^of  (Cialdea).  A.,  ii.  464 
?n  anueous    so  ution,   temperature-co 
'°  efficient  of  the  electrical  conductivity 

of  (Wormann),  A.,  11,  46^ 
minimum  of  conductivity  in  the  titra 

tion  of  (Thiel),  a.  ,  11,  llf  ;_^.j.^. 
weak,  and  bases,  influence  of  tempeia 

ture  on  the  internal  energy  and  free 

ener^  of  electrolytic  dissociation  of 

Kef  ^the'relaSi  between  the 
'"strength  of.  and  the  quantitat  ve 
dSbution  of  affinity  i"  the  mole- 
cule (Flurscheim),  1.,71»,  i-,^^- 
Part  II.,  P.,  193. 


). 


A  -A.   ^T,flnpncc  of  various  sodium  salts 

(Philip  and  Garner),   T.,  14bb  , 

confining    two     adjacent     ethenoid       I 
"groups^'opti^cal    activity   of    (HiL 

anrme"i'-action'brtween-(SMlTH),        '. 

acttk'if,'on  sodium  ethyl  thiosulph- 

ate  (GiTTMANN),  A.,1,  i^O;       .  . 

chemiii  constitution  and  physiologi- 
cal activity  of  (Loeb),  A.,  u,  168. 

influence  of,  on  the  calcium  metabol- 
ism of  herbivora  (Granstrom),  A., 

from^lihens  {Peltigeracex)  (Zopf), 
oxide  (Ipatieff),  A.,  i,  4/z. 

^Thomas)  T.,  342;  P.,  60. 
faS^TnHhei;  anhydride    prn,.ra. 

tion  of  (Fournier  ,  A.,  _i,  V&y. 
behavioiirof,  in  Arnold's  distillation 
"^  apparatus'      (Heiduschka      and 

Pfizenmaier),  A.,  1,  iw. 
action  of  tinely-divided  metals  on 

(Mailhe),  A.,1,  452.   _ 
and  aromatic,  action  of  zmc  dust  on 

(Hi^bert),  a.,  1,  84. 
glvcerides  of    (Bomer  and  Heim 
soth)   A.,i,  284.  .      , 

xnode  o  oxidation  in  the  animal 
organism  of  phenyl  derivatives  of 
(Dakin),  a.,  11,684. 

ociS^Auitei^  P-s).  A., 
esterification  of,  on  evaporation  of 

their  alcoholic   solutions  (Emer 

SON  and  Dumas),  A.,  "'  '^0 
mercury  derivatives  of  (Schoellek 

and  Schrauth),  A.,  Y^^' 
monobasic,  azoimides  of  (FoBSTEH 

and  MiJLLER),  T.,  191  .  A  •>  ^^-    , 
dibSc.  optical  activity  of  normal 

series  of  (Hilditch),  T.,  1578, 

dib'asic.'a;tion  of  amineson (TINGLE 

and  BATES),  A.,  1,909^ 
estimation  of,  in  soaps  (DoMlMKlE 

se;aSloifof:Vl^-ene  and  tola- 
ene  (Hodgson  ;  Keane  andNAR- 
RACOTT),A.,ii,  947. 
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Aoida,  fatty,  a-halogenated,  pnparation 
of  esters  of  (Kassow  aud  Baueb), 
A.,  i,  758. 
iodated,  preparation  of  sal  t«  of  (Far - 

IIENFABIUKRN    VoKM.    F.    BaYBB 

&Co.),  A.,  i,  204. 
saturated,  catalysis  of  (Sknderkns), 

A.,  i,  627. 
soluble,  and  water  solidification  of 

mixtures  of  (Faucon),  A.,  i,  130, 

cyc/ofatty,     ele<-trulytic     dissociation 

conitantsof  (Zkmnsky  and  Izoaiiy- 

8CHKFF),  A.,  i,  26. 

heterohydroxylic,  synthesis  of  (BOlow 

and  Weiiku),  A.,  i,  615. 
higher  fatty,  aud  estvrs,  iodioation  of 

(KiEDEi.),  A.,  i,  204. 
of  the  C„ Han- 463  scries,  additive  di- 
iodo-derivatives    of    (Ah.n'AUD    and 
POSTEKNAK),  A.,  i,  630. 
mineral,    variation    in    the   catalytic 

activity  of,  with  changes  in  their 

coiicentrution  (LArwoBTlc),  P.,  19. 
deterniiuation  of  the  concentration 

of  dilute  solutions  of  (Holmobbn), 

A.,  ii,  25. 
estimation  of,  in  vinegar  (Rbpiton), 

A.,  ii,  706. 
organic,  stability,  relationships  of  the 

anhydride,  and  thioanhydrides  of 

(V.  liuAiN),  A.,  i,  630. 
action  of  sulphur  monochloride  on 

salts  of(a  convenient  method  of 

preparing  anhydrides)  (Denhax), 

T.,  1235;  P.,  179. 
organic  carlioxylic,  theory  ofesterifica- 
tion  of  (Michael),  A.,  ii,  219. 
Acids,   oxygtui-,   and    their    salts,   and 
oxides,    structural    classification   of 
(Abkgu),  a.,  ii,  994. 
unsaturated,      containing     conjugnte 

double  linking,  addition  of  hydr- 
oxy laniine  to(Po8MKRand  Rohde), 

A.,  i,  649. 
action  of  ammonia  on  (Stadnikoff), 

A.,  i,  772. 
cyclic,  prejmration  of  (Wallach), 

A.,  i,  383. 
organic,  and  their  esters,  additive 

capacity  of  (Rirdel  and  Scuulz), 

A.,  i,  581. 
See  also  Acylamino-acids,  Alde- 
hydic  acids,  Alkyloxy-acids,  Amino- 
acids,  o-Azocarboxylic  acids,  Carb- 
oxylic  acids,  Clilorohydroxy-acids, 
Diamino-acids,  Dicarboxylic  acids, 
Dihydroxy-acids,  Diketouic  acids, 
Ester  acids.  Halogen  acids,  Hydroxy- 
acids,  Hydroxy -fatty  acids,  Imino- 
dicarboxylic  acids,  Inorganic  acids, 
Ketonic  acids,  Polycarboxylic  acids, 
and  Sulphouic  acids. 


Aconic  acid,  reactions  of,  and  it«  ethyl 

ester     (WisucENUS,     BoKLEX,     and 

Reuthk),  a.,  i,  10. 
Aconitine  and  its  derivatives,  cryatallo- 
graphic  examination  of  (Schmidt, 
A.         ScHWANTKE,        and        K. 
ScnwANTKE),  A.,  i,  669. 

ephedrine,  and  damascenine  groapa, 
crystallography    of   (Schwaxtke), 
A.,  i,  177. 
Aeonitines  from  Japanese  aconite  tubers 

(MAK08H1),  A.,  i,  869. 
Acraldehyde   (arrolein),    preparation  of 

(Bkkoh),  a.,  i,  363. 
Aoridine,  mercurichloridc,  methochloride, 

and      platinichloride     (Kaufmann, 

Albertini,  and    Holsbobb),  A.,  i, 

606. 
Aeridinet,    synthesis   of   (Sbnibb   and 

CoMiTo.v),  T.,  1628;   P.,  220. 
Acridininm  compounds,  action  of  Grig- 

iiard'.s  reagent  on  (Frevno  and  Bode), 

A.,  i,  515. 
Aoridone,  new  method  of  formation  of, 

aud  its  hydrochloride  (Klibgl),  A.,  i, 

255. 
Acridone,  l:3-(//nitro-  (Schbobtbb  and 

EisLEii),  A.,  i,  576. 
Aoridones,  conversion  of  anthranils  into 

(BAMliKllOEIt),  A.,  i,  510. 
Acrylic      acid,   ^c^tchloro-aamino-    (?) 
(DiELS  and  Seib),  A.,  i,  886. 

iodoiodoso-  (Pbteb),  A.,  i,  879. 
Acrylic  acidi,  substituted,  esterification 

constants  of  (Sudborough  and  Git- 
tins),  T.,  315  ;  P.,  31  ;  (Sudborough 

and  Davis),  T.,  975  ;  P.,  147. 
Actinic  electrolysiB  and  influence.     See 

under  Pliotocheniistry. 
Actinium,  active  deposit  from,  in  uniform 
electric  fields  (Kennedy),   A.,   ii, 
955. 

and  ionium  (Szilard),  A.,  ii,  663. 

phenomenon   in   the  activation  with 
(Hahn),  a.,  ii,  206. 

emanation,   coefficient  of  diffusion  of 
(Bruhat),  a.,  ii,  300. 
diffusion    of    (Rcs-s),    A.,    ii,    366, 
781. 
Activity  (of  radioactive  substances).   See 

uuder  Photochemistry. 
Acyl  derivatives  of  phenylliydrazones  of 

o-hydroxyketoues,  capacity  for  trans- 
formation of  (AuwERs  and  Dannehl), 

A.,  i,  441. 
Acylamino-acids,  chlorides  of  (Max),  A., 

i,  926. 
Acylanilides,  chlorinatin  and  bromina- 

tion  of  (Orton  and  Jones),  P.,  233 

305. 
Acylanthranils,  structure  of  the  so-called 

(Schroeter  and  Eislkb),  A.,  i,  *76. 
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Acylated     compounds,     intramolecular 
transformations  of  (Atjwers),  A,,  i, 
222. 
intramolecular   changes   of    (Auwers 
and  Eisenlohr),  A.,  i,  915. 
Acylazoaryl    compounds    (Ponzio    and 
Ciiarrier),  a.,  i,  443. 
new  method  of  preparing  (Ponzio),  A. , 
i,  681. 
Acylbornylamines     (Frankland     and 
Barrow),  T.,    2017  ;    P.,    263  ;    T., 
2026  ;   P.,  263. 
Acyl -^-diamines,  preparation  of  aromatic 

(KALLE&  Co.),  A.,  i,  736. 
Acylhydroxy  amine,       acylsalicylamide, 
and    phenylbenzometoxazine    groups, 
labile  isomerism   among   (Titherley 
and  Hicks),  T.,  908;   P.,  95. 
Acyl-3-nitro-2?phenylenediamines,   pre- 
paration of  (Farbenfabkiken  vorm. 
F.  Bayer  &  Co.),  A.,  i,  964. 
Acylsalicylamide,      acylhydroxyamine, 
and    phenylbenzometoxazine    groups, 
labile  isomerism  among  (Titherley 
and  Hicks),  T.,  908  ;  P.,  95. 
Adamite  from  Monte  Valerio,   Tuscany 

(Aloisi),  a.,  ii,  587. 
Adenine,  in  bamboo  shoots  (Totani),  A., 

ii,  925. 
Adenosin  and  its  picrate  (Levene  and 

Jacobs),  A.,  i,  686. 
Adipic  acid,  formation  of  1-phenylpyrr- 
olidine-2:5-dicarboxylic    acid    from 
(Le  Sueur),  T.,  273  ;  P.,  36. 
dimenthyl  ester,   and  dibrucine  salt, 
and    their    rotatory    powers    (HiL- 
BITOH),  T.,  1572;   P.,  214. 
aB-cUhromo-,  methyl  ester,  and  liquid 

ethyl  ester  (Le  Sueur),  T.,  276. 
aS-dicysLno-,    ethyl    ester    (Best   and 

Thorpe),  T.,  696;   P.,  92. 
j8-imino-a-cyano-, ethyl  hydrogen  ester, 
and     its     silver    salt     (Best     and 
Thorpe),  T.,  1534. 
Adipolactone,  7-hydroxy-  (Leuchs  and 

Mobis),  a.,  i,  362. 
Adiponitrile,   preparation  of,   and  con- 
version into  l-imino-2-cvanocylopent- 
ane  (Thorpe),  T.,  1902  •  P.,  244. 
Adipyldimalonic  acid,  ethyl  ester  and  its 
dipyrazolone    derivative    (Scheiber), 
A.,  i,  363. 
Adonitol,    starch    formation    from,    in 
leaves  of  Adonis  vernalis  (Treboux), 
A.,  ii,  922. 
Adrenal  cortex,  lipoids  of  the  (Rosen- 
heim and  Tebb),  A.,  ii,  416. 
Adrenaline    {suprarenine,    epinephrine) 
and  allied  compounds,  synthesis  of 
(Bottcher),  a.,  i,  152. 
and  allied  compounds,  new  syntheses 
•of  (Pauly),  a.,  i,  164. 


Adrenaline    {swprarenine,    epinephrine), 

action  of  iodine  and  its  compounds 

on  (Comessatti),  A.,  i,  735. 
d-    and    1-,    physiological    action    of 

(Abderhalden  and  Kautzsch),  A. , 

ii,  751. 
1-,  d-,  and  dl-,  physiological  action  of 

(CusHNY ;      Abderhalden       and 

Slavu),  a.,  ii,  420. 
d-  and  1-,  physiological  behaviour  of 

(Abderhalden,     Kautzsch,     and 

MiJLLER),  A.,  ii,  1041. 
d-,   1-,  and   dl-,    effect  of,   on   blood- 

press\ire,     and    resolution     of    dl- 

(Abderhalden  and  Muller),  A., 

ii,  159. 
prolonged  existence  of,  in  blood  (Jack- 
son), A.,  ii,  159. 
iodothyrin  and  spermine,  influence  of, 

on  oxididation  processes,  and  on  the 

toxicity     of     the     urine     (JuscH- 

TSCHENKO),   A.,   ii,    169. 
influence  of,  on  the  excretion  of  carbon 

dioxide  and  urine  (Welecki),  A., 

ii,  506. 
1-,  d-,  and  dl-,  physiological  actions  of 

(Abderhalden  and  Thies),  A.,  ii, 

333. 
detection  of  (Comesatti),  A. ,  ii,  628  ; 

(Boas),  A.,  ii,  628. 
new  reaction  characteristic  of  (Frankel 

and  Allers),  A.,  ii,  628. 
and    catechol    reactions,    method    of 

rendering,  more   delicate   (Bayer), 

A.,  ii,  839. 
Adrenaline  diabetes   (Pollak),  A.,  ii, 

915. 

Adrenaline     dimethyl    ether    and    its 

hydrochloride  (Mannich  and  Jacob- 

sohn),  a.,  i,  321. 

Adrenaline  series,  syntheses  in  (Tutin, 

Caton  and  Hann),  T.,  2113  ;  P.,  289  ; 

(Mannich and  Jacobsohn),  A.,  i,  321. 

Adsorbents,    effect    of,    on    yeast   juice 

(Michaelis  and  Rona),  A.,  i,  196. 
Adsorption  (Michaelis  and  Rona),  A., 

ii,  125. 
experimental  investigation  of  Gibhs's 

theory    of     surface     concentration 

regarded  as  a  basis  of  (Lewis),  A., 

ii,  383. 
nature  of  (Freundlich),  A.,  ii,  26. 
in  relation    to   Gibbs's    theory ;    the 

mercury  adsorbing  surface  (Lewis), 

P.,  258. 
Robertson's  theory  of  (Landsteinbb), 

A.,  ii,  27. 
and    capillarity,   studies    on  (Holm- 
gren), A.,  ii,  25. 
and  surface  tension  (ZuNz),  A.,  ii,  976. 
of  colouring  matters  (Freundlich  and 

Xeumann),  a.,  ii,  868. 
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Adiorption  (dyeing)  and  oohetion  (felt- 
ing) of  woollen  fibres  and  awelling 
ufliiiity  (Justix-Murlleb),  A.,  ii, 
302. 
by    elaya    (Rohland),   A.;  ii,  661 ; 
(MicHAELis    and    Uona),    A.,    ii, 
552. 
with  special   reference  to  the  ascent 
of   Milt    solutions    in    filter    paper 
(Kiti'Liji),  A.,  ii,  469. 
of  HUKar  (RoNA  and  MiCHAKLls),  A., 

ii,  384. 
of  Mu^iti  by  animal  charcoal  (Hbrzoo 

and  Adlek),  A.,  ii,  489. 
and  iUi  connexion  with  enzyme  action 

(Batlish),  a.,  ii,  27. 
of  diastase  and  iMitalaso  by  colloidal 
in'otein  and  by  normal  lead  phoa- 
phiiu«  (Pktrrh),  a.,  i,  124. 
AdsorptiTe    power    of   the    hydroxides 
of     iiluminium,     iron,     and     silicon 
(Roiii.AMt),  A.,  ii,  27. 
Aeaculus  /npjfxiistaiium,  fatty  oil  from 
the    fmit    of    (SriLtUBN),    A.,    ii, 
f.l3. 
Affinity,  cbeiiical: — 
Affinity,  quantitative  distribution  of, 
in  the  molecule,  and  the  relation 
between  the  stren^h  of  acids  and 
bases  (KLi-iiscuKi.M),  T.,  718  ;  P., 
22.     Part  II.,  P.,  193. 
chemical  (Bk(>N8TEI>),  A.,  ii,  29. 
and  electrons  (KlOiischeim),  P., 

261. 
in  reversible  systems  (Golblum), 

A.,  ii,  558. 
of    organic    substances,     simple 
method    for    determining    the 
(Hiubkrt),  p.,  57  ;  discussion, 
P.,  58. 
residual,  and  internal  pressure,  re- 
lation between  (Walden),  A.,  ii, 
548. 
Affinity    constants  of  hydroxy-   and 
alkyloxy-acids  (Findlay,  Ti-rnkr, 
and  Owen),  T.,  938  ;  P.,  146. 
Affinity  yalnes  and  hydrolysis,  lecture 
exporimeuts  to  illusti-ate  (  Veley), 
T.,  759. 
of     tropiue     and     its     deriyatives 

(Veley),  T.,  1. 
of   certain  alkaloids  (Veley),   T., 
758;  P.,  115. 
Solution-affinity    of    binary    systems 

(Bronsted),  a.,  ii,  29. 
Dynamic    isomerism    (British    As- 
sociation    Reports),      A.,     i, 
397. 
studies    of    (LowRY    and    Desch), 

T.,  807,  1340  ;  P.,  13,  192. 
benzyl    sulphoxide    as    a    possible 
example  of  (Smythe),  T.,  349. 


Affinity,  crbxioal  : — 
Labile  iaomeriim  among  the  acylsali- 
cylaniide,    acylhydrozyamine,    and 
phenylbensometoxazine  group* 

(TiTHKBLBT  and  Hicks),  T.,  908; 
P.,  95. 
Chemical  dynamiei  of  the  reaction  be- 
tween iudinu  and  acetone  (Dawson 
and  Lp>lie),  T.,  1860  ;  P.,  246. 
of   the    reactions  between    aodiom 
thioeulphate  and  organic  halogen 
compounds  (Slatob  and  Tm'Im), 
T.,  98. 
Isodynamio  change  reyealed  by  mag- 
netic rotatory  jtower  (MlTLUlR  and 
TnorvKNoT),  A.,  ii,  681. 
Chemical  eqnilibrium  between  calcium 
carbonate  and  carbonic   acid,   and 
effect  of  disaolved  salts  on  (Sbylkr 
and  Lloyd),  T.,  1847 ;  P.,  199. 
Kinetiea,  chemical,  role  of  the  solvent 
in  (v.  Halban),  A.,  ii,  722. 
of  alkylation  (Goldschmidt),  A.,  ii, 

129. 
of  rapid  chemical  and  ionic  reactions 
investigated  by  the  oscillograph 
(Reichinstein),  a.,  ii,  960. 
of  the  hypobromites  in  weak  alkaline 

solution  (Skrabal),  A.,  ii,  224. 
of  the  reaction  between  alkyl  sulph- 
ates and  inorganic  salts  (Walden 
and  Centnerszwkb),  A.,  ii,  649. 
of  the  formation  and  saponitication 
of  the  esters  of  nitrous  acid  (Fi- 
tK^-HER),  A.,  ii,  32. 
of  two  simultaneous  reactions  in  a 
system  (Ikawa),  A.,  ii,  560. 
Chemical  action  and  ionisation  (Re- 
itoiL),  A.,  ii,  718. 
in    different    solvents,    heat    effect 
and  free  energy  of  (Pissarjewsky 
and  Scheuapin),  A.,  ii,  866. 
Chemical  reaction,  change  of  density 
of  liquid  systems  during  (Ben- 
rath),  A.,  ii,  795. 
relation  between  the  rate  of  a,  and 
those  of  its  intermediate  changes 
(JrsT  and  Berezowsky),  A.,  ii, 
651. 
Chemical  reactions,  direct,  conditions 
necessary  for  (Col.son),  A.,  ii,  546. 
physical  origin  of  the  liberation  of 
electricity  in   (de   Broglie   and 
Brizard),  a.,  ii,  637. 
Dilution  law,  anomaly  of  strong  electro- 
lytes and  the  limits  within  which 
the,  is  valid  (Wegscheider),  A.,  ii, 
965. 
Catalysis  (Acree),  A.,  ii,  652. 

by  moisture  (Meynier),  A.,  ii,  560. 
of  saturated  fatty  acids  (Sendkren.s), 
A.,  i,  627. 
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Affinity,  chemical  : — 

Catalytic  action  of  coal,  brown  coal, 
or  peat  in  the  aerial  oxidation  of 
organic    substances    (Dennstedt 
and  Hassler),  A.,  i,  199. 
Catalytic   actions  of  colloidal  metals 
of  the  platinum  group   (Paal  and 
Roth),    A.,    i,    358  ;    (Paal    and 
Gertjm),    a.,    i,    381  ;   (Paal   and 
Haktmann),  a.,  i,  545,  926. 
Catalytic  pulsations,  electrical  stimula- 
tion of  (Bredig  and  Kerb),  A.,  ii, 
786. 
Catalytic  reactions  at  high  tempera- 
tures  and   pressures   (Ieatieff), 
A.,  i,  449,  466,  472. 
with    gases    (Mayer,    Henseling, 
Altmayer,  and  Jacoby),  A.,  i, 
753. 
Dissociation  of  a  compound  in  a  state 
of  equilibrium  (Ruer),  A. ,  ii,  543. 
Dissociation  constants  of  the  dihydr- 
oxyhenzenes    (EuLER   and   Bolin), 
A.,  ii,  374. 
Dissociation  equilibria  in  solutions, 
method    for   investigating,   and   its 
application  to  the  study  of  aqueous 
]>otassium   mercuii-iodide   solutions 
(Dawson),  T.,  870;  P.,  129. 
Dissociation  pressures,  law  of  constant 

(Le  Chatelier),  a.,  ii,  721. 
Dissociating   action    of   water,    some 
colour  demonstrations  of  (Taylor), 
a.,  ii,  796. 
Dissociating  binary  compound,  phe- 
nomena occurring  when  the  plait- 
point  curve  meets  the  three-phase 
line  of  a  (Smits),  A.,  ii,  802. 
Energy,    potential,    of   the    elements 

(Rankin),  A.,  ii,  368. 
Hydrolysis,     lecture     experiment     to 
illustrate  (Skraup),  A.,  ii,  869. 
and  aiBnity   values,  lecture  exjjeri- 
ments  to  illustrate  (Veley),  T., 
759. 
by  water,  effect  of  neutral  salts  on 

(Kellogg),  A.,  i,  203,  627.    ' 
in   stages   of  the   esters   of  dibasic 

acids  (Meyer),  A.,  ii,  391,  803. 
of   an    inorganic    salt,   velocity   of 

(LiND  and  Bliss),  A.,  ii,  743. 
of  fats  and  oils,  theory  of  (Kellner), 

A.,  i,  357,  548,  769. 
in    glacial   acetic   a(dd,    a    case    of 

(Finger  and  Spitz),  A.,  i,  523. 
See  also  Dia  static  hydrolysis. 
Decomposition,  direct,   preponderance 
of  temperature  in  (Colson),  A.,  i, 
302. 
Velocities  of  chemical  reaction,  tem- 
perature-coefficient of  (Trautz),  a., 
ii,  557,  651. 


Affinity,  chemical  : — 

Velocity  of  addition  of  bromine  to  tetra- 
hydrophthalic  anhydrides  (Abati 
and  Solimene),  A.,  i,  104. 
of  bromine   to  itaconic,  citraconic, 
and  mesaconic  acids  (Piutti  and 
Calcagni),  a.,  i,  360. 
Velocity  of  chemical   action,  lecture 
experiment  to  show  (Nernst),  A., 
ii,  878. 
Velocity    of    chemical     change,   de- 
termination of  the,  by  measurement 
of  the  gases  evolved  (Lamplough), 
P.,  23;  discussion,  P.,  24;  A,,  ii, 
30. 
Velocity    of    chemical    reactions    in 
heterogeneous     systems     (Wilder- 
mann),  a.,  ii,  556. 
Velocity  of  formation  of  azo-derivatives 
from  benzeiioid  diamines  (Veley), 
T.,  1186;  P.,  175. 
Velocity  of  hydrolysis,   influence  of 
hydroxy-   and    alkyloxy-groups    on 
the  (FiNDLAY  and  Hickmans),  T., 
1004;  P.,  152. 
Velocity   of   reaction,    and    diffusion 
(JtJTTNER),  A.,  ii,  300. 
dependence  of,  on  the  temperature 
in  liomogeneous  gaseous  systems 
(Goldschmidt),  a.,  ii,  390,  651. 
of     triphenyltnethane     dyes     with 
acid  and  alkali   (SiDuwiCK  and 
Moore),     T.,     889  ;     P.,     123  ; 
(SiDGWiCK  and  Rivett),  T,,  899  ; 
P.,  124. 
Velocity  constant,   physical  meaning 
of    the,    and    its    replacement    by 
thermal  data  and  the  time  unit  for 
dilute   solutions  (Trautz),  A.,  ii, 
651. 
Velocity  constants  and  equilibrium  of 
esterificatiou  (RosANOFF  and  Prag- 
er),  a.,  ii,   32;    (Prager),  A.,  ii, 
33. 
Agaricic  acid,  action  of  alkali  dichrom- 

ates  on  (Riedel),  A.,  i,  455. 
Agglutination,     mechanism      of     (Mi- 

chaelis),  a.,  ii,  304. 
Agglutinin-content  in  plasma  and  serum, 
differences  in  (Dreyer  and  Walker), 
A.,  ii,  817. 
Agrosterol,  a  cholesterol  substance  found 
in   soils  (SCHREINER  and  Schorey), 
A.,  i,  162. 
Air.     See  Atmospheric  air. 
Alaite,      a      new      vanadium     mineral 

(Nenaukevitsch),  a.,  ii,  411. 
Alamosite,   a    new    lead    silicate    from 
Mexico  (Palache  and  Merwin),  A., 
ii,  676. 
c2-Alaninamide   (Koenigs    and    Mylo), 
A.,  i,  87. 
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Alanine,   derivatives    of  (Fischer  and 

(;i.iTi>),  A.,  i,  887. 
'/-Alanine,  reduction  of  esters  of  (Fischer 

iiiul  Kamktaka),  a.,  i,  213. 
(Iciivativcs  of  (FI8CHER  and  Stbin- 

ciujKVKiO,  A.,  i,  866. 
'/  Alanyl  '/•/.'ii'leacine  and  its  anhydride 
('.i-A^  ilHilo  'Z-iiir/hi/l-rt-atr.-butylpiix-r- 
iizhir  (Ai<i>KUiiAi.i>KN,    Htiuu-B,   and 
ScHULKii),  A.,  i,  770. 
Albumin,  ncid,  Btiidiea  on  (Pauu  and 

Mamk.vsky),  a.,  i,  618. 
(licoiiiiMisitioii     products     of,     which 

roinliiii-'   with   iodine   (Padly  and 

(Jim>ki:mann),  a.,  i,  71. 
cryHtalli8«)(l,   from   lien's  egg,   hydro- 

lyKis    of    (Ombornk,    Jones,     and 

Lkavi  a.,  i,  446. 

rapid  es:  :,  in  urine  (Brau.s- 

•  JAIlK  ,  A.,  11,  .^40. 
si-niin.     See  Serum  albumin. 
Albuminometer,  a  new  (Waldi:m),  A., 

ii,  111.''), 
Albumins,    acid    and     neutral    copper 
(Bunamarti.ni  and  Lombardi),  A., 
i,  72. 
"Albumose,"    in    normal    blood    (By- 

WATKKs),  A.,  ii,  159. 
Alcaptonuiit  (Aplkr),  A.,  ii,  914. 
Alcohol.     Se<'  Ethyl  alcohol. 
Alcohol,  Ciqll^O;,  and  its  hepta-acetate, 

from  the  oxidation  of  trial lylcarbinol 

(Kkfokmatskv),  a.,  i,  3. 
CnHajOj,  and  its  iienta-acetate,  from 

the  hcptitol,  C^ILjiOt  (Rekohmat- 

sKY),  A.,  i,  4. 
C11H04O-,  from  the  oxidation  of  diallyl- 

crotonylcarbinol     (Reformaisky), 

A.,  i,  4. 
CioH.jjO-,  and  its  hepta-acetate,  from 

the  oxidation  of  diallyl-a-allylethyl- 

carbiuol  (Refoiimatsky),  A.,  i,  4. 
CjsHggOg,  and  its  penta-acetate,  from 

the  oxidation  of  diallyl-a-allyliso- 

propylcarbinol  (Reformatsky),  A., 

1,  4. 
CjsHojiOt,  from  the  oxidation  of  diallyl- 

-a-allyl propylcarbinol    (Reformat- 
sky), A.,  i,  4. 
CaoHagO.2,  from  the  action  of  magnesium 

ethyl  bromide  on  oo'-diacetophenone 

(Zincke  and  Tropp),  A.,  i,  35. 
C32H34O0,    and    its   acetate,   from   the 

action  of  magnesium  ethyl  bromide 

on  otf'-dideoxybenzoin  (Zincke  and 

Tropp),  A.,  i,  36. 
Alcoholic  fermentation.    See  Fermenta- 
tion. 
Alcohols,  racemic,  resolution  of  (Pickard 

and  Kenyon),  P.,  167. 
action  of,  on  metallic  calcium  (Perkik 

and  Prait),  T.,  159;  P.,  18. 


Alcohols,  oxidation  of  (db  Stokkuh), 
A.,  i,  198. 

union  of  carbon  dioxide  with  Sieg- 
fried and  HowwjANz),  A.,  i,  352. 

aliphatic,  isolation  of  (Neubbrg  and 
Kansk y).  A.,  i,  690. 

aliphatic,  relation  between  the  struc- 
ture of,  and  their  rate  of  esterifieation 
(Michael  and  Woixjast),  A.,  ii, 
873  ;  (Mexschutkin),  A.,  i,  988. 

aminoaryl  (Emde  and  Rvnnb),  A.,  i, 
800. 

hydroaromatic,  and  ethyl  salicylate, 

fireparation     of    mixed    carbonatea 
rom  (Farbenfarrikbn  vorm.  F. 
Bayer  k  Co.),  A.,  i,  244. 
polyhydric,   oxidation  of,   by  a  per- 
oxydase  system  (ub  Stoeklin  and 
VrtgriN),  A.,  i,  451. 
priman'.diflerentiationof,  from  second- 
ary and  tertiary  (Wacker),  A.,  i, 
63'3. 
secondary,  and  tertiary,  the  Sabatier- 
Seuderens  test  for  (Nbave),  A., 
ii,  835. 
tertiary     aromatic,     preparation     of 
(Hoerino  and  Baum),  A.,  i,  571. 
direct      dehydration      of     certain 
(Henry),  A.,  i,  79. 
aatarated,  and  water,  specific  heats  of 
mixtnres  of  (Dor<j.schew8KY),  A., 
ii,  967. 
of  the  series,  C„H2„_gOH,  synthesis  of 

(Reformatsky),  A.,  i,  2. 
unsaturated,  substitution   of  zinc  by 
magnesium     in    the    synthesis    of 
(Javor-sky),  a.,  i,  151. 
derived  from  fenchone  (Leroide),  A., 
i,  596. 
Aleoholysis.     Sec  Esterifieation. 
Aldehyde  ammonias,  electrolytic  reduc- 
tion   of,    in    sulphuric    acid    solution 
(Kni'Dsex),  A.,  i.  890. 
Aldehyde.     See  Acetaldehyde. 
Aldehyde  from  pinene  (Harries  and  v. 

Stlawa-Nkyman),  a.,  i,  247. 
Aldehyde   reaction,    the    (Axgeli    and 
I       Castellaxa),  a.,    i,  392. 
Aldehyde-cyanohydrins,   preparation  of 
acyl    derivatives    of    (Francis    and 
Davls),  T.,  1403;  P.,  210. 
Aldehydes,    preparation    of   substituted 
aromatic  carboxylic  acids  from  the 
corresponding  (Badische    Axilin- 
&  Soda-Fabrik),  a.,  i,  792. 
exception   to  the  general  method  for 
preparation  of,  from  glycidic  acids 
(Poixtet),  a.,  i,  234. 
and  acid   anhydrides,   preparation  of 

(Bi^.HAL),  A.,  i,  164. 
and  indole,  a  synthesis  of  (Wekrman), 
A.,  i,  589. 
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Aldehydes,  anodic  oxidation  of  (Heim- 
BOD  and  Levene),  A.,  i,  «5. 
enolisation  of,  by  conversion  into  the 
corresponding     unsaturated     esters 

(Semmler),  a.,  1,  239. 
compounds  of,  with   acids  (Shttkoff 

and  Kasatkin),  A.,  i,  ^97. 
conversion   of  «-glycols   into    (MoN- 

TAGNE),  a.,  i,  722. 
conversion  of,  into  ketones  by  diazo- 

methane  (Schlottekbeck),   A.,   i, 

553 
condensation  products  of.wit^.^/J^^' 
electrochemical  reduction  ot  (,LOB), 

condensation  of,  with  phenolcarboxylic 

acids  (Madsen),  A.,  i,  ibj. 
and  amines,  electrolytic  reduction  of 

condensation  products  of  (BRAisn}, 

and  ■  hydroxyaldehydes,  condensation 
of,    with  phenols    (Danckwoktt), 

and  ketones," condensation  of,  with  the 

'Sodium  derivative  of  ethyl  cyano- 
acetate(HAWOBTH).  T.,  480  P.,  76  , 
(Gardner  and  Haworthj,  j.., 
1955  ;  P.,  250. 

and  ketones,  general  reaction  ot 
(Franzen),  a.,  i,  804. 

and  ketones,  «;8 -unsaturated  reduc- 
tion of  (Skita),  a.,  i,  479._ 

or  ketones,  oxidation  of  organic  com- 
pounds by  compounds  ot  nitric  acid 

with  (Shxjkoef),  a.,  i,  2^8. 
oxrdaSonof.  by  silver  oxide  (DELtPiKE 

and  Boknet),  A.,  i,  632. 
reduction  products  of  sulphurous  acid 
and  their  double  compounds  with 
(Chemischb  Fabrik  von  Heyden), 

aliphatic,  degradation  of  a-amino-acids 
to,  by  means  of  sodium  hypochlorite 
(Langhelb),  a.,  i,  138. 
aliphatic,  action  of,  on  aromatic  glyc- 
ines (Gelmo   and   Suida),  A.,  i, 
382 
aromatic,  new    general  ^"^f^f  «„4°' 
synthesis  of  (Guyot),  A.,  i,  935. 
condensation  of  aminohydroxy-acids 
with  (PUXEDBU),  A.,  1,  238,   i^^. 
disengagement  of  the  formyl  gioup 
from  (MuNDici),  A.,  i.  719. 
reaction  of,  with  benzenesulpju>hydr- 
oxamic  acid  (Anoeli  and  March- 

Seralso  Amino-aldehydes,  and  Hydr- 

Alde^ySf  acfdt'ani^ides  and  anisidWes 
of  (Meyer  and  TuRNAV),  A.,  i,  710. 

Aldehydic  compounds  (Anokli  and 
Casteixana),  a.,  1,  308. 


3-Aldehydo-i?-heiizoquinone,  6-cWoi^o- 
2:5-d/hydroxy-  and  2:6-citchloro-5- 
hydroxy-,  and  their  salts  (Zincke  and 

Broeg),  a.,  i,  34. 
Aldehydoinchloroqmnodiclilonde.      see 

Aldehydo-A'-^-cycZohexadienone,  penta- 

chloro-.  . 

Aldehvdo-A^-ci/cZohexadienone,  penta- 
chloro-,  properties  of,  and  its  dimethyl 
ether  and  diacetyl  compound  (Zincke 
andBROE(i),  A.,i,  33. 

Aldehydo-A'^-c2/c^hexen-l-one,  fiepta- 
chloro-,  and  its  ethyl  ether  and  acetyl 
derivatives  (Zincke  and  Broeg),  A., 

i    34 

o-Aldehydophenyl  camphor-^-sulphon- 
ate,  and  hydrogen  camphorate  rota- 
tory powers  of  (Hilditch),  T.,  3dS. 

o-Aldehydophenylnitrosohydroxylamine, 
and  metallic  derivatives  of,  and  p- 
nitrophenylhydrazone  of  (Bamberger 
and  Lublin),  A.,  i,  509. 

)3-Aldehydopropionic    acid    (Alefeld;, 

formula  of  "(Harries  and  Himmel- 

mann),  a.,  i,  133. 
and  its  phenylhydrazone  phenylhydr- 

azide  (WisLiCENUS.    Boklen,   and 

Reuthe),  a.,  i,  10. 
and  its   semicarbazone    and    y-nitro- 

phenylhydrazone     (Harries     and 

Alefeld),  a.,  i,  132. 
Aldoximes,  A^-substituted,  appearance  of 
stereoisomerism  in  (Scheiber),  A.,  i, 

391 

Aleppo  pine.     See  Pinus  halepensis. 

Almritcs  cordata,  oil  from  the  seeds  of 
(Rathje),  a.,  ii,  86.  . 

Algse  and  protozoa,  living,  chemical  pei- 
meability  of,  to  inorganic  salts  and  the 
specific  action  of  the  latter  (Traube- 
Mengarini     and    Scala),     A.,     u, 

Alimentary  canal,  absorption  of  phenol 

from  (HANZLIKandSOLLMANN),  A., 

ii.  498.  ,  .  •      •     tvo 

behaviour    of   nucleo-protein    in  the 

(LoNiioN),  A.,  ii,  1031. 

Alizarin,  sulphonation  of  (Wedekind  & 
Co.),  A.,  i,  496. 

Alizarin-yellow  {henzopyrogallol)  mono- 
methyl  ether  (Motylbwski),   A.,   i, 

822  J 

Alkali  calcium  sulphates  (D'Ans  and 
Schreiner),  a.,  ",,401. 

chlorides,  theory  of  bell-chamber  pro- 
cess for  electrolysis  of  (Chancel), 
A.,  ii,  235.  ,  ^.,     . 

cyanides,  estimation  of  sulphide  in 
(EWAN),  A.,  ii,  263  ..^^^   . 

croup,  qualitative  analysis  of  (Bray), 

^  A.,  ii,  431. 
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Alkali  haloida,  oamosLs  of  (Wiemerh), 
A.,  ii,  126. 
metals,  alloys  with  mercury,  electro- 
lytic  prt'paration  of  (Smith  and 
Bennkit),  a.,  ii,  663. 
electrical  resistance  of  (GuxTZ  and 

BnoMEWsKi),  A.,  ii,  113. 
influence  of  the  i>olari8ation  of  the 
exciting  light  on  tlie  emission  of 
electrons  at  the  surfaces  of  the 
(Elstek    and    Qeitel),    A.,    ii, 
716. 
escape    of  negative  electrons  from 
reacting  (IIaber  and  Just),  A., 
ii,  853. 
the  electrolytic  semration  of,  from 
fuHed  alkali  hyuroxides  and   the 
solubility  of  the   metals  in   the 
electrolyte   (v.   Hkvesy),  A.,  ii, 
806. 
p«roxy -carbonates      and      -sulphates 
(Meuck),  a.,  ii,   100.1. 
Alkaline -earth  group,  q^ualitative  analy- 
sis of  (Bray),  A.,  ii,  431. 
group,     microcheroical     analysis     of 

(ScHOOKL),  A.,  ii,  762. 
metals,  effect  of  pressure  on  the  band 
spectra  of  tlie  fluorides  of  (Rossi), 
A.,  ii,  775. 
alloys    with    mercury,    electrolytic 
preparation  of  (Smith  and  Ben- 
nett), A.,  ii,  663. 
sulphides,    photo-electric   and  actino- 
uielectric  action   in   the   phosphor- 
escence of  (Lenaud  and  Saeland), 
A.,  ii,  283. 
Alkaline  earths,  behaviour  of  phosphor- 
escent    sulphides     of,     at     various 
temperatures  (Lenakd,  Onnes,  and 
Pauli),  a.,  ii,  777. 
silicides  of  the  metals  of  the  (HoNlG- 

schmid),  a.,  ii,  808. 
attempt  to  separate,  in  the  electrolytic 
way   (GoLDBAUM  and  Smith),  A., 
ii,  763. 
separation  of  (Ebler),  A. ,  ii,  347. 
Alkalis,  action  of,  on  sodium  alkyl  thio- 
sulphates   (Price  and  Twis.s),  A., 
i,  81. 
action  of,  on  i'aosparteine  methosulphate 

(Valeuw),  a.,  i,  119. 
estimation  of,  in  silicates  (Stabck), 
a.,  ii,  761. 
Alkaloid,    intensely  Lnemolytic  crystal- 
line, in  Sclerostomum  cjuinttw  (Bon- 
dody),  a.,  ii,  78. 
new,  from  the  bark  of  Pseudocinchona 
africana   {Rubiacecc)   and  its    salts 
(Fourneau),  a.,  i,  600. 
Alkaloid  reactions  (Keichard),  A.,  ii, 

526. 
Alkaloids,  cinchona.     See  Cinchona. 


Alkaloids,  conium.     See  Coniam. 

of  Corydalis  cava.    See  CorydcUit  eav€k. 

from  hemlock.     See  Hemlock. 

of  the  Papaveracee,  physiological 
action  of  (Halr),  A.,  ii,  833. 

of  Seiucio  lati/oliua  (Watt),  T.,  466  ; 
P.,  88. 

strychnos.     See  Strychnos. 

certain  rare,  and  cinchonamine  (How- 
ard and  Chick),  A.,  i,  176. 

attinity  values  of  certain  (Velby),  T., 
758;  P.,  115. 

bromination  of  (Buraczewski  and 
Dziurzynski),  a.,  i,  953. 

double  fluorides  of  titanium  with 
(Schaeffer),  a.,  i,  49. 

microchemical  detection  of,  particu- 
larly in  the  leaves  of  Piivcarpiu 
peniuUifoliut  (Tunman),  A.,  ii, 
711. 

reactions  of  (Labat),  A.,  ii,  771. 

estimation  of,  in  coca  leaves  (dk 
Jong),  A.,  ii,  276. 

estimation  of  (Utz),  A.,  ii,  193. 

vegetable,  estimation  of,  by  means  of 

mercuric  potassium  iodiae  (Mayer's 

solution)  (Heikel),  A.,  ii,  104. 

Alkyl    dialkylamino-oaa-^rtchloro-fi-by- 

droxyethoxyisobutyrates  (Lss  Etab- 

LIS8E1IENT8     POULENO     FRkRSS     k 

Erest  Fourneau),  A.,  i,  210. 

iodides,  chemical  dynamics  of  the 
(Burke  and  Donnan),  A.,  ii, 
987. 

iodochlorides,  simple  (Thiblb  and 
Peter),  A.,  i,  866. 

magnesium  halides,  and  tertiary 
amines,  stability  of  compounds  de- 
rived from  (Hibbert),  P.,  118. 

nitrates  or  nitrites,  condensation  of, 
with  ethyl  phenylacetate  (WiSLl- 
CENUS  and  Grutzxer),  A.,  i, 
477. 

sodium  thiosulphates,  action  of  alkalis 
on    (Price    and    Twiss),    A.,    i, 
81. 
Alkylacetophenones,  general  method  of 

preparation  of  (Haller  and  Bauer), 

A.,  i,  108. 
iV-Alkylaldoximes,  behaviour  of  towards 

iodine  (Beckmanx,  Ebert,  Netscher, 

and  Schulz),  A.,  i,  652. 
Alkylamino-anthrapyridones    (Farben- 

fabriken  vokm.  F.  Bayer  &  Co.), 

A.,  i,  263. 
Alkylaminoanthraquicone     derivatives, 

preparation   of    (Farbwerke    vorm. 

Meister,  Lucius,  k  BRiixiNo),  A.,  i, 

243. 
Alkylaminoanthraqainones,  preparation 

of  (Farbenfabrikenvorm.  F.  Bayer 

&  Co.),  a.,  i,  310. 
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Alkylation,  kinetics  of  (Goldschmidt), 

A.,  ii,  129. 
Alkylene  group,  relative  ease  of  addition 

in   (Michael  and    Brunel),   A.,   i, 

197. 
Alkyleneiminosulphonates,    preparation 

of  (Chemisohe  Fabrik  von  Heyden 

Akt.-Ges.),  a.,  i,  704. 
5  - Alkyloxy-2-acetylplienyl    mercaptan , 

preparation   of    (Farbwerke    vorm. 

Meister,  Lucius,  &  BrDning),  A., 

i,  240. 
Alkyloxy-acids,    affinity    constants    of 

(FiNDLAY,  Turner,  and  Owen),  T., 

938  ;  P.,  146. 
2-Alkyloxy-l-alkylpyrimidine8      (Far- 

BENFABRIKEN     VORM.     F.     BaYER     & 

Co.),  A.,  i,  527. 
Alkyloxymetliyl     ethers    of    aromatic 
hydroxy-compounds,    preparation    of 
(HoERiNG  and  Baum),  A.,  i,  572. 
1-Alkylpyrrolidines,  new  preparation  of 
(LoFFLER    and     Freytag),     A.,     i, 
830. 
Alkylthiolbenzoic     acids,     substitiited, 
preparation   of   (Farbwerke    vorm. 
Meister,  Lucius,  &  Bruning),  A.,  i, 
797. 
o-Alkylthiolbenzoic    acids,    preparation 
of  (Farbwerke  vorm.    Meister, 
Lucius,     &     Brijning),     A.,     i, 
232. 
and  their  esters,  preparation  of  (Farb- 
werke VORM.  Meister,  Lucius,  & 
Bruning),  A.,  i,  231. 
and  their  derivatives,  preparation  of 
(Farbwerke  vorm.  Meister,  Lu- 
cius, &  BRiJNiNG),  A.,  i,  923. 
Alkylthiosalicylic  acid.      See  o-Alkyl- 

thiolbenzoic  acid. 
AUantoin  in  normal  urine  and  its  meta- 
bolic significance  (Wiechowski),  A., 
ii,  749. 
Allenecarboxylic  adds,  substituted,  ex- 
periments on  (Lapworth  and  Wechs- 
ler),  p.,  807. 
Allophane    from    Abbey    Wood,    Kent 

(Chandler),  A.,  ii,  493. 
Allophanic  acid,  santalyl  ester  (Vere- 

INIGTE    ChININFABRIKEN    ZiMMER    & 

Co.),  a.,  i,  247. 
Allophanic  acid,  trithio-,  and  its  methyl 

and   ethyl   esters   and  metallic    salts 

(Rosenheim,  Levy,  and  Grunbaum), 

A.,  i,  776. 
Allophanic    acid    ester,     CgsHnoOiBNg, 

from  castor  oil  (Vereinigte  Chinin- 

fabriken    Zimmer    &    Co.),    A.,    i, 

696. 
Alloxan,      condensation      products      of 

(KuHLiNG  and   Schneider),    A.,    i, 

424. 


Alloys,  formation  of,  by  pressure  (Mas- 
ing),  a.,  ii,  669. 
new  method  for  determining  the  com- 
position of  mixed  crystals  deposited 
by,  at  different  temperatures  (Maz- 
zoTTo),  A,,  ii,  1008. 
of    ferromagnetic     metals,     magnetic 
properties  of  (Tammann),   A.,    ii, 
16. 
AUyl  alcohol,  detection  of,  and  its  de- 
rivatives (DenigI^s),  a.,  ii,  944. 
AUyl  bromide,  action  of  magnesium  on 
a  mixture  of  a  terpene  ketone  and 
(Javorsky),  a.,  i,  168. 
cyanide,   action  of  hydrobromic  acid 

on  (BrulS),  a.,  i,  895. 
iodide    and  ^-tolyl    methyl    ketone, 
action  of  magnesium  on  a  mixture 
of     (Grishkewitsgh-Trochimow- 
sky),  a.,  i,  151. 
and  propenyl  compounds  on  ethereal 
oils,  separation  of  (Balbino),  A.,  i, 
401. 
AUylacetic  acid,  ozonide  (Harries  and 

Alefeld),  a.,  i,  132. 
Allylammonium  cyanide  (Michael  and 

Hibbert),  a.  i,  91. 
AUylcarbinol      (Pariselle),      A.,      i, 

282. 
3-Allylmenthan-3-ol  (Javorsky),  A.,  i, 

169. 
A^-Allyl-3-jo-menthen-3-ol    (Javorsky), 

A.,  i,  169. 
a-AUylpiperidine  and  its  salts  and 
iso-y  and  its  hydrochloride,  platini- 
chloride,  and  rf-hydrogen  tartrate 
and  d-iso-,  and  its  hydrochloride 
(Loffler  and  Friedrich),  A.,  i, 
180. 
2-Allylpiperidine  and  its  salts  (Loffler 

and  Flugel),  A.,  i,  831. 
^o-AUylpiperidine  (fi-coniceine),  synthe- 
sis of  (Loffler  and  Friedrich),  A., 
i,  180. 
Allylthiocarbimide,  physiological  action 

of  (Carlier),  a.,  ii,  508. 
Allylxanthic  acid  and  its  methyl,  ethyl, 
and    allyl    esters,    and    its    metallic 
salts  (Oddo  aud  del  Rosso),  A.,  i, 
129. 
Aloe-emodin  (Oesterle  and  Riat),  A., 

i,  946. 
Aloes,  Sicilian  (Condo-Vissicchio),  A., 

i,  318. 
Aloins,  experiments  on  the  constitution 
of   (Robinson    and    Simonsen),    T., 
1085;  P.,  76,  153. 
Althaea  officinalis.     See  Marsh  mallow. 
Alum  (Marc),  A.,  ii,  47,  146. 

from  Mormugao,  India  (Fermor),  A., 

ii,  411. 
sodium  (Smith),  A.,  ii,  239. 
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Alumian,  artiticuii   production  oJ  (Kre- 

MANN  and  Hi'TTiN'JER),  A.,  ii,  1015. 
Alumina.     See  Aluminium  oxide. 
Aluminium,    nutallic,     ])reparation    of, 

Iroin  aluminium  Milicate  (MoLDEX- 
HAUEii),  A.,  ii,  239. 

cation,  hydrolysis  of  salts  of  the 
(PovAKNtx),  A.,  ii,  1016. 

ultra-red  line  siwctrum  of  (PAiiCUEN), 
A.,  ii,  630. 

iu|)iK.'r-tiu,  liquidus  curves  of  the 
U'lnary  8y.stem  (AM>kEW  and 
Kdwakks),  a.,  ii,  81>1. 

lilt!  apparent  retardation  of  fiision  of 
(Matioxon),  a.,  ii,  239. 

influence  of  foreign  sulmtances  on  the 
thernio-i'lectric  proi)crtie8  and  rosi*- 
tivity  of  (PiicHKrx),  A,,  ii,  294. 

powder,  composition  of  (KoHX- 
Ahkk-st),  A.,  ii,  146. 
thermal  phenomena  wliich  accom- 
pany the  action  of  water  on 
(KoHxAiitiEUT  and  Cakvallo), 
A.,  ii,  316. 

calcium,  and  magnesium,  heats  of  com- 
bustion of  (Weston  and  Ellis),  A., 
ii,  46. 

lii'at  of  combustion  of  (We.ston  and 
Elms),  A.,  ii,  484. 

influence  of  the  treatment  on  the  solu- 
bility of,  in  sulphuric  acid  (Heyx 
and  Bai-kr),  A.,  ii,  486. 

action  of  hydro^'eu  chloride  on,  and 
estimation  of  metallic  (KoHX- 
Abrest),  a.,  ii,  735. 

the  electric  reduction  of  (Bock),  A., 
ii,  671. 
Aluminium  alloys  with  copper,  transfor- 
mation points  of,  and  variation  of 
electrical  resistance  of,  with  tem- 
perature (Barr^e),  A.,  ii,  1011. 

with  copper,  electrical  properties  of 
(P^.CHEUX),  A.,  ii,  482. 

with  manganese  and  copper  (Hetjsler 
and  KicHARZ),  A.,  ii,  240. 

witli  manganese  and  copper,  magnetic 
properties  of  (Ross  and  Gray),  A.,  ii, 
859. 
Aluminium  salts,  diffusion  of,  through 
gelatin  jelly  (Procter  and  Law), 
A.,  ii,  385. 

influence  of,  on  protoplasm  (Fluri), 
A.,  ii,  1046. 
Aluminium  bromide  in  aqueous  solution, 
Iiydrolytic  and  electrolytic  dissocia- 
tion of  (Kabiatkoff  and  Sacha- 
NOFF),  A.,  ii,  965. 

carbide  (Askbnasy,  Jarkowsky,  and 
Waniczek),  a.,  ii,  46. 

halogcno-chromium  salts  containing 
(B.TEKRUM  and  Hansen),  A.,  ii, 
739. 


Alnmininm  hydroxide  and  iron  and  sili- 
con hydro.\ides,  adsorptive  power 
of  (RoHi.Axn),  A.,  ii,  27. 
solubility  of,  in  solutions  of  alumin- 
ium sulphate  (Kremaxx  and  HtT- 
TiX(iER),  A.,  ii,  1015. 
nitride  (Ellis),  A.,  ii,  142. 
new    process      for    preparation    oi 
(SoKiANOPOfLos),  A.,  ii,  580. 
oxide  {alumina),  fused,  in  the  amor- 
phous state,  and  reproduction  of 
the    blue     colour     of     sapphires 
(Paris;  Vkrnecil),  A.,  ii,  47. 
binary  systems  of,  with  silica,  lime, 
and  magnesia  (Suephbkd,   Ran- 
kin, and  Wright),  A.,  ii,  1015. 
phosphate,  new  basic,  from  Hnnguy 

(ZimAnyi),  A.,ii,  900. 
silicate,  preparation  of  metallic  alumin- 
ium  from  (Mi)Li>EXHArER),  A.,  ii, 
239. 
sulphate,     solubility    of    aluminium 
hydroxide  in  solutions  of  (Krkmann 
and  Ht'rriNr.ER),  A.,  ii,  1015. 
Aluminotang^tates  and  Alaminophoi- 
photungstates    (Damieus),    A.,    ii, 
52. 
Heza-aquoaluminiom    dichloro-    and 
dibroniotetra-aiiuochromium    sulph- 
ates (BjKuur.M   and  Hansen),  A., 
ii,  739. 
Alominiam  organic  compounds  (Hancs 
and  Quadrat),  A.,  i,  762. 
ferrocyanides,  double  and  triple,  with 
potassium  and  ammonium  (Robin- 
son), T.,  1353  ;  P.,  195. 
Alominiam,  the  retention  of,  by  barium 
sulphate  precipitates  (Creighton), 
A.,  ii,  668. 
jwwder,  analysis  of  (Kohn-Abrsst), 

A.,  ii,146. 
zinc,  chromium,  and  iron  in  a  mixture, 
separation  of  (Pozzi-Escot),  A.,  ii, 
621. 
chromium,     and     iron,     quantitative 
precipitation   of   (Schirm),    A.,    ii, 
834. 
Alnnite     from     Realmont,     dep.    Tarn 

(Termieu),  a.,  ii,  59. 
Amalgams.     See  Mercury  alloys. 
Amapa  latex  (remedy  for  consumption), 
composition     of    (Rathje),     A.,     ii, 
258. 
Amic  acids  (Tingle  and  Bates),  A.,  i, 

909. 
Amide,  CijHigOgNo,  from  lactone  ester, 
C17H04O8  (Leuchs  and  Mobis),  A.,  i, 
362. 
Amides,  preparation  of,  by  the  action  of 
ammonium  sulpbide  on  aliphatic 
aromatic  ketones  (Willgeuodt),  A., 
i,  716. 
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Amides,  preparation  of,  from  phenyl  alkyl 

ketones    by    ammonium     sulphide 

(WiLLGERODT  and  Merck),  A.,    i, 

716. 

alcoholysis  or  esterification  of  (Reid), 

A.,  ii,  650. 
and  alcohols,  formation  of  esters  from 

(Agree),  A.,  ii,  652. 
condensation  of,  with  esters  of  acetyl- 
enic   acids   (Ruhemann),   T.,   984; 
P.,  87. 
nutritive  effect  of,  on  the  germinating 
seed,  the  detached  embryo,  and  the 
green  plant  (LefIcvre),  A.,  ii,  83. 
deposition  of  protein  from,   in  sheep 

feeding  (Thaer),  A.,  ii,  608. 
of  amino-acids  (Koenigs  and  Mylo), 

A.,  1,  87. 
halogenated,  acid  properties  of,  metallic 
derivatives  of,  and  Hofmanu's  migi'a- 
tion  in  (Mauguin),  A.,  i,  892. 
Amidines    (v.    "Walther    and    Gross- 

manx),  a.,  i,  55. 
cj/cfoAmine-ones,  reduction  of  (Decker 

and  Duxant),  A.,  i,  433. 
Amines   (Johnson  and  Guest),   A.,   i, 
784. 
diazotisation  of  feebly  basic,  sparingly 
soluble    primary     (Witt),     A.,    i, 
855. 
interaction    of,    with   2:3:5-^rinitro-4- 
acetylaminophenol    (Meldola    and 
Hay),  T.,  1033  ;  P.,  167. 
and  aldehydes,    electrolytic  reduction 
of  condensation  products  of  (Brand), 
A.,  i,  784. 
acylation  of  (Franzen),   A.,  i,  575  ; 
(Kaufmann,   HiissY,  and  Luter- 
racher),  a.,  i,  783. 
action  of,    on   dibasic  aliphatic  acids 

(Tingle  and  Bates),  A.,  i,  909. 
condensation  products   of,  with   alde- 
hydes, electrochemical  reduction  of 
(Lob),  A.,i,  910. 
are  they  assimilable  by  higher  plants  ? 

(Molliard),  a.,  ii,  1046. 
new  method  for  the  separation  of  ter- 
tiary  from  secondary  and  primary 
(HiRBERT  and  Wise),  P.,  119. 
aromatic  primary  and  secondary,  pre- 
paration   of    alkali   derivatives    of 
(Basler  Chemische  Fabrik),  a., 
i,  220. 
aromatic  primary,  preparation  of  alkyl- 
thiol  derivatives  of  (Kat,i,e  &  Co.), 
A.,  i,  339. 
aromatic     primary,    condensation     of 
chloral  with  (WnEEi.ERand  Jordan), 
A,,  i,  673. 
aromatic  tertiary,  condensation  of  mcs- 
oxalic    estei-s    Avith     (Guyot    and 
Miciikl),  a.,  i,  158. 


Amines,  cyanodihydrocyclic  (Kauf- 
mann, Albertini,  and  Holsboer), 
A.,  i,  606;  (Kaufmann  and  Al- 
bertini), A.,  i,  958. 

fatty,  new  general  method  for  prepara- 
tion of  (Sabatier  and  Mailhe),  A., 
i,  292. 

fatty,  primary,  physiological  action  of 
(Barger  and  Dale),  A.,  ii,  254. 

primary,  secondaiy,  and  tertiary,  esti- 
mation of  (Sudborough  and  Hib- 
bert),  T.,  447;  P.,  75. 

secondary,  action  of  nitrosobenzene  on 
(Freundler  and  Juillard),  A.,  i, 
145. 

tertiary,  and  magnesium  alkyl  halides, 
stability  of  compounds  derived  from 
(Hibbert),  p.,  118. 

See  also  Bases. 
Amino-acid,  CjoHjiOsN,  ammonium  salt 

of,  from  action  of  ammonia  on  benzoyl- 

acrylic  acid  (Bougault),  A.,  i,  102. 
Amino-acids,    constitution  of  (Ley  and 
Ulbich),  a.,  ii,  844. 

reduction  of,  to  amino-aldehydes 
(NEUBERGandKAN.SKY),  A.,  i,  702. 

the  new  formation  of,  in  the  animal 
organism  (Abderhalden  and  Funk), 
A.,ii,  684. 

phosphorus  and  the  formation  of,  in 
higher  plants  (Scurti),  A.,  ii,  173. 

fermentation  of  (Effront),  A.,  ii,  690. 

activation  of  hsemolysiu  by  (Sasaki), 
A.,  ii,  249. 

degradation  of,  in  the  organism  (Neu- 
BAUER),  A.,  ii,  750. 

in  urine,  formaldehyde-titration  of 
(Malfatti),  a.,  ii,  837. 

amides  of  (KoENiGSand  Mylo),  A. ,i,87. 

aromatic,  synthesis  of,  by  rearrange- 
ment (Houben  and  Sohottmuller), 
A.,  i,  921. 
a-Amino-acids,  degi'adation  of,  to  ali- 
])hatic  aldehydes  by  means  of  sodium 
hypochlorite  (Langheld),  A.,  i,  138. 

l)chaviour  of,   towards  sodium   hypo- 
chlorite (Langheld),  A.,  i,  557. 
Amino-aldehydes,   reduction  of  amino- 
acids  to  (Neuberg  and  Kansky),  A., 

i,  702. 
Aminoaryl  alcohols.        See     Alcohols, 

aminoaryl. 
Amino-  and  hydrozy-azo -compounds  and 

azobenzene,  salts  of,  with  mmeral  acids 

(Hantzsch),  a.,  i,  536. 
Amino-compounds,  condensation  of  oxy- 
nietliylciiecaniphor  witli  (Pope  and 
Read),  T.,  171  ;  P.,  18. 

aromatic,  action  of  sulphites  on 
(BrcHKRF.R  and  Schmidt),  A.,  i, 
521 ;  (BucuERKR  and  Uhlmann), 
A.,  i,  787. 
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Amino  group,     mobility    of    the   (Pic- 

ciNiNi),  A.,   i,  837. 
Aminohydrozy- acids  (Fourneau),  A.,  i, 
210. 

condensation  of,  with  aromatic  alde- 
hydes (PuxKDDr),  A.,  i,  238,  720. 

degradation  of  (Neuberg),  A.,  i,  771. 
j3-Amino-a-hydroxy-acidt,  preparation  of 

acyl    derivatives   of     esters    of    (Le8 

IiItahi.isskments   Poulenc  FufeREs), 

A.,  i,  2'J9. 
Amino-ketones,  new  methods  of  prepara- 
tion of  alijihatic  (Gabriel),  A.,  i,  491. 
f-Amino-ketonei (Gabriel),  A.,  i,  492. 

reduction  of  (Gabrikl),  A.,  i,  493. 
C  Amino-ketones  (Gabriel),  A.,  i,  891. 
;a Amino- phenols,   action  of  isophthaiic 

and  terephthalic  acids  on  (PUOLIKSS 

and  Selvagci),  A.,  i,  105. 
Ammines,     metallic,     contiguratiou     of 

(Hakeu),  p.,  223. 
Ammonia,  occurrence  of,   in  {lotash  de- 
posits (Biltz),  a.,  ii,  900. 

oceurrence  of,  in  deposits  of  potash 
salts  (Biltz  and  Marcus),  A.,  ii, 
671. 

formation  and  decomposition  of,  by 
the  silent  electric  discharpo  in  a. 
Siemens  tube,  with  particular  in- 
ference to  the  validity  of  the  law  of 
mass  action  (Davibs),  A.,  ii,  30. 

synthesis  of,  from  its  elements 
(LiPSKi),  A.,  ii,  478. 

synthesis  of,  by  means  of  peat  (WoL- 
tereck),  a.,  ii,  138. 

volumetric  composition  of  gaseous 
(Guye  and  Pintza),  A.,  ii,  39. 

the  system  water  and  liquid  (Baud 
and  Gay),  A.,  ii,  558. 

heat  of  formation  of  (Thomlinson), 
A.,  ii,  380. 

liquid,  electrical  conductivity  of  solu- 
tions in  (Franklin),  A.,  ii,  957. 

solutions,  viscosity  of  (Rui'ERT),  A., 
ii,  726. 

action  of,  on  benzoylacrylic  acid 
(Bougault),  a.,  i,  102. 

electrolytic  oxidation  of  (Brochet 
and  Boiteau),  A.,  ii,  657. 

oxidation  of,  by  j)otassium  perman- 
ganate and  the  effect  of  ammonium 
salts  on  the  reaction  (Herschkow- 
itsch),  A.,  ii,  40. 

production  of  hydrocyanic  acid  from 
(Voeiikelius),  A.,  i,  776. 

and  sulphuryl  chloride,  reaction  be- 
tween (Ei'iiRAiM  and  Michel),  A., 
ii,  994. 

existence  of  a  hydrate  of  (Baud  and 
Gay),  a.,  ii,  558. 

solid  hydrates  of  (Rupert),  A.,  ii, 
726. 


Ammonia,    and    water,    compounds    of 
(Smits  and  Postma),  A.,  ii,  997. 
sensitive  reagent  for  (Tretzel),  A.,  ii, 

757. 
apparatus  for  estimation  of  (Yigreux), 

A.,  ii,  615. 
estimation   of,    without  a  condenser, 

(Davis),  A.,  ii,  615. 
estimation  of,  in  ammonium  chloride 
(Claassen),  a.,  ii,  935. 
Ammoniacal  barium,  and  so<lium  hydr- 
oxide solutions,  solubility  of  cupric 
hydroxide  in  (Dawson),   T.,  377  ; 
P.,  33. 
copper  solutions,  nature  of  (Dawson), 

T.,  370;  P.,  33. 
sulphate  solutions,  solubility  of  cupric 
hydroxide  in  (Dawson),  T.,  370; 
P.,  33. 
Ammonium  compounds,  attempts  to  pre- 
pare   isomeric    asymmetric   (FiioH- 
Licu),  A.,  i,  375. 
quaternary,     behaviour    of,     towards 
nascent   hydrogen    (Emde),   A.,   i, 
709. 
Ammonium  model,  mechanical  (Wede- 

kind),  a.,  ii,  532. 
Ammonium  salts  and  diazo-compounds, 
theory  of  (Cain),  A.,  ii,  70. 
Cain's  theory  of  (Hantzsch),  A.,  i, 

193,  535. 
constitution     of    (Cain),    A.,     i, 
445. 
quaternary,      fission    of,    by   nascent 

hydrogen  (Emde),  A.,  i,  665. 
quaternary,    and     tertiary     sulphon- 
amidt's,    behaviour  of   unsaturated 
groups  in   (Wedekind  and   Ober- 
heide),  a.,  i,  904. 
quaternary   amino-,    a   new    type    of 
asymmetric    nitrogen     (Wedekind 
and  Meyer),  A.,  i,  186. 
and  calcium  salts,  antagonistic  action 
of,  in  animals  (  Voegtlin  and  King), 
A.,  ii,  508. 
physiological  characterisation  of  (Pri- 

anischxikoff),  a.,  ii,  259. 
direct  assimilation  of,  by  plants  (Hut- 
chinson    and     Miller),    A.,     ii, 
923. 
See  also  Manurial  experiments. 
Ammonium     chloride,     catalytic     dis- 
placement of  equilibrium  in  the 
vaporisation  of,  from  the  point  of 
view   of   thermodynamics  (Weg- 
scheider),  a.,  ii,  23. 
crystallisation  of  (Kreutz),  A.,  ii, 

731. 
and  sulphate,  copper  chloride,  copper 
sulphate  and  water,  the  system, 
at  30°  (Schreinemakkr.s),  A.,  ii, 
403. 
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Ammonium  chloride  and  sulphate,  ethyl 
alcohol,  and  water,  equilibrium  in 
the  system  (Wibaut),  A.,  ii,  558. 

estimation  of  ammonia  in  (Claas- 
sen),  a.,  ii,  935. 
rfichloroiodide       and       chlorobromo- 

iodide  (Chattaway),  P.,  163. 
chromate,      c^zchromate,       and      tri- 

chromate,    slow    decomposition  of, 

by  heat  (Ball),  T.,  87. 
cobalto-oxalate(EPHEAiM),  A.,  i,  876. 
ferrocyanides,  double  and  triple,  with 

magnesium,  aluminium,  cerium,  and 

potassium    (Robinson),   T.,    1353; 

P.,  195. 
iridibromide   (Gutbier    and    RiESs), 

A.,  ii,  1025. 
halides,  quaternary,    action    of   Grig- 

nard     reagents    on    (Freund    and 

Richard),  A.,  i,  417. 
Ammonium ^'ej'halides  (Chattaway),  P., 

163. 
halogen    compounds,   action   of  Grig- 

nard's  solutions  on  (Freund  and 

Bode),  A.,  i,  514. 
haloids,  vapour  pressure  of  (Johnson), 

A.,  ii,  23. 
nitrate  and  sulphate,  double  salts  of 

(SCHREINEMAKERS    aud     HoENEN), 

A.,  ii,  ^36. 

and  silver  nitrate,  investigation  of  the 
eutectic  mixture  of,  by  the  method 
of  melting (Flawitzky),  A.,  ii,  886. 

nitrite,  decomposition  and  sublimation 
of  (Ray),  T.,  345;  P.,  56. 

platini-chloride  and  -bromide,  decom- 
position of,  by  heat  (Ray  and 
Ghosh),  A.,  ii,  898. 

sulphate,  ammonium  chloride,  copper 
sulphate,  copper  chloride  and 
water,      the     system,      at      30° 

(SCHREINEMAKERS),     A.,   ii,    403. 

and     nitrate,      double      salts      of 

(SCHREINEMAKERS  and  HoENEN), 

A.,  ii,  236. 
and    manganese    sulphate,    double 

salts    of    (SCHREINEMAKERS),  A., 

ii,  317. 
sulphate  as    manure.      See  Manurial 

experiments,  and  value. 
oriAosulphovanadate,  morphotrophy  of 

(RosiCK-t),  A.,  i,  458. 
thiocyanate    and   thiocarbamide,  new 

method  of  preparing  (Inghilleri), 

A.,  i,  637. 
?netovanadate,  solubility  of  (Meyer), 

A.,  ii,  488. 
or</u>pe?-vanadate      (Melikoff      and 

Jelhchaninoff),  a.,  ii,  673. 
Di-ammonium    hydrogen    phosphate, 

volumetric    estimation   of    (Dalli- 

more),  a.,  ii,  762. 


Ammonium  iridium  disulphates  (D^le- 
I'INe),  a.,  ii,  408. 

Ammonium  organic   compounds: — 
Ammonium  salt  of  an  amino-acid  from 
action  of  ammonia  on  benzoylacrylic 
acid  (Bougault),  A.,  i,  102. 

Amorphous  condition,  has  the  crystal- 
lising force  any  influence  on  proj^erties 
in  the  ?  (Kurbatoff),  A.,  ii,  132. 

Ampelojjsis  quinquefolia  (Virginia 
creeper),  fruit  of  (Poyneer  and  DuF- 
fin),  a.,  ii,  339. 

Amphibian  muscle.     See  under  Muscle. 

Amphibole  group  minerals,  optical  char- 
acters of,  and  their  relation  to  the 
chemical  composition  (Kreutz),  A., 
ii,  154. 

Amygdalin,  specific  rotation  of  1-,  and 
r-,   and    velocity   of  hydrolysis  of 
(Walker  and  Krieble),  T.,  1439. 
the  hydrolysis  of,  by  acids  (Walker 

and  Krieble),  T.,  1369  ;  P.,  203. 
hydrolysis     of,    by    ennilsin    (Auld), 
T.,  927;   P.,  62;  (Rosexthaler), 
A.,  i,  74. 
method  for  detection  of  (Creighton), 

A.,  ii,  201. 
hepta-acetyl-,  preparation  of  (Tutin), 
T.,  665. 

i'soAmygdalin  and  resolution  of  its  hepta- 
acetyl  derivative  (Tutin),  T.,  663  ; 
P.,  118. 
hepta-acetyl-,  experiments  on  (Tutin), 
T.,  664;  P.,  118. 

ncoAmygdalin,  hepta-acetyl-,  prepara- 
tion, resolution  and  hydrolysis  of 
(Tutin),  T.,  666;  P.,  118. 

Amygdalins  (Walker  and  Krieble), 
T.,  1437  ;  P.,  208. 

Amyl  alcohols  from  fusel  oil,  derivatives 
of  (Marckwald  andNoLDA),A.,i,350. 

Amyl  and  iso&myl  antimonites  (Mac- 
Key),  T.,  607;  P.,  98. 

isoAmyl  ether,  latent  heat  of  evaporation 
of(KrKi!ATOFF),  A.,  ii,  119. 

d-Amyl  group,  influence  of,  in  asymmetric 
synthesis  (McKenzie  and  Mijller), 
1'.,  544  ;  P.,  88. 

MoAmylamine,  action  of,  on  cisafi-di- 
bcnzoylstyrene  (Smedlev),  T.,  220. 

isoAmylammonium  cyanide  (Michael 
and  Hii'.bert),  A.,  i,  91. 

Amylase  in  old  seeds  (Brocq-Rousseu 
and  Gain),  A.,  ii,  337. 

isoAmylboric  acid  (Khotinsky  and 
Melamed),  a.,   i,  864. 

4-woAmyl-wi-cresol,  a-hydroxy-  (Hoer- 
ing  and  Baum),  A.,  i,  572. 

Amylene  {$-7nethyl-£iP-butylene),  com- 
pounds of  with  benzaldehyde  and  ke- 
tones, physical  constants  of  (Paterno 
and  Traetta-Mosca),  A.,i,  487. 
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d-Amylglacoside   and  its   hydrate,  and 
tetni-aivtyl-    (Fikcher    and    Kaske), 
A.,  i,  365. 
Amyloid  protein  (MxYEnA),  A.,  1,  274. 
Amyloxide,     sodium,    reductions    with 

(DiEi-s  and  Unoiiirs),  A.,  i,  351. 
22«oAmyloxylepidine      (Hucieut      and 

May),  a.,  i,  '629. 
2-  Amy  loxy  - 1  -  methylc'/c/uhezana 

(MuKAi),  A.,  i,  14t). 
uoAmylozypropanone  (Gauthibr),  A., 

i,  351. 
2-!J(oAmylozyquinoline     (Booert    and 

May),  A.,  i,  329. 
o-iJi'Amylphenol,  a-hydroxy-  (Hoerino 

and  Ha  I'M),  A.,  i,  672. 
Amylphthalimide,  •chloro-,  and  (-iodo- 

(Gahkiel),  A.,  i,  891. 
l-2s»Amyl-2-qainolone  and  compound  of, 
with   nH-rcuric   chloride  (BooERT  and 
May),  a.,  i,  329. 
Aneesthesia    and    paralysis    caused    by 
magnesium     salts     (Meltzer    and 
Auer),  a.,  ii,  80. 
a  reversed  a-tion  during  (Marshall), 
A.,  ii,  689. 
Analysis,    new    potash    apparatus    for 
(Losanitsch),  a.,  ii,  270. 
application     of    alkaline     phosphate 
solutions   in  (Grossmann),  A.,  ii, 
438. 
estimation  of  a  dissolved  substance  in 
presence  of  suspended  material   in 
(Smith),  A.,  ii,  755. 
weighing    hygroscopic    substances   in 
the  open  in  (Hottinoer),  A.,  ii, 
262. 
combustion    (Walker    and    Black- 

adder),  a.,  ii,  98. 
electro-,    rapid    (Stoddard),    A.,    ii, 
347  ;  (FiLiPPo),  A.,  ii,  440  ;  (Alders 
and  Stahler),  A.,  ii,  764. 
electro-,     apparatus     used     in    rapid 
methods  of  (PRiCEand  Humphreys), 
A.,  ii,  342. 
elementary,    according    to     Carrasco- 

Plancher  (Cakrasco),  A.,  ii,  701. 
electrolytic,    compensation    apparatus 

for  rapid  (Fischer),  A.,  ii,  521. 
electrolytic,    constant    current    (Gil- 

lbtt),  a.,  ii,  521. 
indirect,  by  means  of  the  dilatometer 

(Miller),  A.,  i,  81. 
michrochemical  (Schoorl),  A.,  ii,  96, 

521,  762,  831,  938. 
microscopic,  of  soluble,  crystallisable 

substances  (Ferraro),  A.,  ii,  191. 
organic,  new  "  boat"  for  (DELipiNE), 
A.,  ii,  937. 
elementary,    improvements    in    ap- 
paratus for  (Dennstedt),  A.,  ii, 
769. 
XCVI.  ii. 


AnalyiU,  organic,  mercury  seal  in  place 
ofcorkorindinrubberin(MAREK), 
A.,  ii,  617. 
withsodium  peroxide (Pozzi-EsooT), 

A.,  ii,  188. 
methylglyoxal   as  a  general   colour 
reagent    in    (DKNiofcs),    A.,    ii, 
624. 
qualitative,    a    system    of,     for    the 
common  elements  (Brat),  A.,  ii, 
431. 
michrochemical,  of  the  iron  group 

(Schoorl),  A.,  ii,  521. 
of  sulphates,   sulphites,   and  thio- 
sulpnates  (Alexandrofp),  A.,  ii, 
264. 
quantitative,      the      centrifuge       in 
(Parker),  A.,  ii,  610. 
of  organic  compounds,  use  of  sodium 
{leroxide  for  the   (Prinobhbim), 
A.,  ii,  93. 
of  organic  substances  (SuTd),  A.,  ii, 

270. 
direct,  of  two  co-existent  substances 
without      separation      (Sofiano- 
PouLOs),  A.,  ii,  618. 
spectral.     See  under  Photochemistry, 
spectrographic.      See    under    Photo- 
chemistry, 
volumetric,  use  of  5-diphenylcarbazide 

in  (Oddo).  a.,  ii,  766. 
device  for  preventing  over-titration  in 
(ScnuLZ),  A.,  ii,  1049. 
Anchylostomiasis,      hydrochloric      acid 
content  of  gastric  juice  in  (YosBiDA), 
A.,  ii,  167. 
Andesine.     See  Plagioclase. 
Andropogon   citratus  oil    (ScHlMMEL    k 

Co.),  A.,  i,  113. 
Andropogon  Sdioc7ianthtis  oil  (Palnarosa 

oil)  (Hafnsel),  a.,  i,  112. 
Androsin  (Moore),  T.,  747  ;  P.,  85. 
Androsterol  and  its  acetyl  and  bromo- 
acetyl  derivatives  (Moore),  T.,  739  ; 
P.,  85. 
Angelica  oil  (Haensel),  A.,  i.  111. 
Angelica-root  oil  (Haensel),  A.,  i,  312. 
Anhydrides,  preparation  of  (Farbwerkb 
voRM.      Meister,       Lucius,      & 
BrIjning),  A.,  i,  693  ;  (Kaufmann 
and  Luterbacher),  A.,  i,  792. 
preparation  of,  by  the  action  of  thionyl 
chloride   in  salts  of   organic   acids 
(Denham),  p.,  294. 
and  aldehydes,  preparation  of  (B£hal), 

A.,  i,  164. 
and  thioanhydrides  of  organic  acids, 
stability  relationships  of  (v.  Braun), 
A.,  i,  630. 
aromatic  inner,  and  anhydride-forming 
compounds,  a  reaction  of  (  Bardach,) 
A.,  i,  645. 

81 
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Anhydrides  of  cyclic  and  aliphatic  acids, 
preparation  of  (B^hal),  A.,  i, 
302. 
of  dicarboxylic  acids,  action  of  organo- 
magnesium  compounds  on  (Bauee), 
A.,  i,  585. 
of  fatty  acids,  preparation  of  (FoUR- 

niee),  a.,  i,  759. 
of  fatty  acids,  action  of  finely-divided 

metals  on  (Mailhe),  A.,  i,  692. 
of  organic  acids,  preparation  of  (Den- 
ham),  T.,  1235  ;  P.,  179, 
Anhydroacetonebenzil,    derivatives    of, 
direct  proofs  of  the  presence  of  the 
hydroxyl    group    in    (Geay),    T., 
2131  ;    P.,  218. 
isomeriiles    of,    and    its    derivatives 
(Gray),  T.,  2138;  P.,  218. 
Anhydrocarminic    acid,     tetramethoxy- 
derivative  (C.  and  H.    Liebeemann), 
A.,  i,  487. 
Anhydroresorcinolbenzein  (v.   Liebig), 

A.,  i,  98. 
Anhydrodiallylditliiobiaretcarbozylic 
acid  (Ruhemann  and  Pkiestley),  T., 
456. 
Anhydrodiphenyldithiobiuretcarboxylic 
acid  (Ruhemann  and  Priestley),  T., 
455  ;  P.,  62. 
Anbydroelaterin       (Beeg),       A.,       i, 

248. 
Anhydro-ozymethylenedipliosplioric 
acid,    calcium  magnesium  salt.      See 
Phytin. 
Anhydrotrimethylbraziloue,   a-  and  fi-, 
constitution  of  (Perkin  and  Robin - 
son),  T.,  381  ;  P.,  31. 
a-Anhydrotrimethylbrazilone,       nitro-, 
and   its   methyl    ether  (Perkin   and 
Robinson).  T.,  393. 
Anilide,    C14H18O3N2,    from    substance, 
C17H17O6N  (from  aniline  and  ethyl 
6-ethoxycoumalin-3:5-dicarboxyl- 
ate)  and  ethylamine  (Guthzeit  and 
Eyssen),  A.,  i,  675. 
Ci7Hj807NNa,         from        substance, 
Ci7Hi70gN  (from  aniline  and  ethyl 
6ethoxycoumaliu-3:5-dicarboxyl- 
ate)  and  sodium  hydroxide  (Guth- 
zeit and  Eyssen),  A.,  i,  675. 
Anilides  of  aromatic  ketonic  and  alde- 
hydic  acids  (Meyer  and  Turnau), 
A.,  i,  710. 
quantitative  decomposition  of  (Davis), 
T.,  1397  ;  P.,  197. 
Aniline  and  its  homologues,  preparation 
of     (Aktien-Gesellschaft     fCr 
Anilin-Fabrikation),      a.,       i, 
220. 
and   some  of  its  derivatives,  heat  of 
formation    of    (Swarts),     A.,    ii, 
296. 


Aniline  and  the  three  isomeric  nitro- 
phenols,  ti-mperature-coefficient  of 
the  nsolecular  surface  energy  of 
equimolecular  mixtures  of  (Kre- 
mann  and  Philippi),  A.,  ii, 
24. 
and  its  homologues,  action  of  di- 
chloroacetic  acid  ou  (Heller),  A., 
i,  20. 

action  of  potassium  hydroxide  on 
(Bacovescu),  a.,  i,  852. 

detection  of  (Peset),  A.,  ii,  274. 

and  jo-bromo-,  cobaltinitrites  (Cun- 
ningham and  Perkin),  T., 
1565. 

stannithiocyanate  (Weinland  and 
Bames),  a.,  i,  462. 

hydrogen  tartrate,  rotatory  power  of 
(Minguin  and  Wohlgemuth),  A., 
i,  11. 

acetyl  derivative.     See  Acetanilide. 
Aniline,     4-bromo-3:6-(^mitro-,     2-A-di- 
bromo-3:6-rfinitro-,        2:6-c?zbromo- 
Z-A-dinitxo-     (Blanksma),     A.,    i, 
298. 

3-chloro-6-nitro-,  preparation  of 
(Badische  Anilin-  &  Soda-Fab- 
rik),  a.,  i,  297. 

4-chloro-3-nitro-,  2:4-,  and  2:6- 
c?ichloro-3-nitro-,  2:4:6-in'chloro-3- 
nitro-,  and  their  acetyl  derivatives 
(Korner  and  Contardi),  A.,  i, 
220. 

m-nitro-,  action  of  calcium  hypochlorite 
on  (Korner  and  Contardi),  A.,  i, 
220. 
Anilines,  nitro-,  mechanism  of  reduction 
of  (Flurscheim),  p.,  21. 

c^iriitro-,  bromination  of  (Blanksma), 
A.,  i,  297. 

thio-,  preparation  of  sulphonic  de- 
rivatives of  (Aktien-Gesellschaft 
Ft^R  Anilin-Fabrikation),  A.,  i, 
737. 
Aniline-black  (Willstatter  and  Do- 
rogi),  a.,  i,  535. 

constitution  of  (Buchbrer),  A.,  i, 
820. 

chemical  technology  of  (Green),  A., 
i,  612. 

and  quadruply  quinonoid  aniline-black 
(Willstatter  and  Dorogi),  A.,  i, 
975.  .H 

Aniline-o-sulphonic        acid,        ^^-iodo-i^l 
(BoYLK),  T.,  1699.  ^ 

4:6-rftnitro-,  potassium  salt  (Ullmann 
and  Herrk),  A.,  i,  476,  | 

Aniline-/>-8alphonic  acid  (sulphanilic 
acid),  iirej)aration  of  (Aktien-Ge- 
sellschaft FUR  Anilin-Fabrika- 
tion), A.,  i,  220. 

m-iodo-  (Boyle),  T.,  1709. 
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Aniline-j!7-siilphonie    aeid    {sulphanilic 
arid),     '2:6-*/iiiitro-,     potassium    salt 
(UixMANN      and      Kuun),     A.,     i, 
475. 
Anilinoaeetio    acid,   /^-hydroxy-,  ethyl 
ester  (Kkvkkdin  and  DK  Luc),  A.,  i, 
!ti:i. 
3-Anilinoanisole,  2:4-<2uutro-  (Blanks- 
ma),  A.,  i,  ir>o. 
4-AniIinobenzenesalphonio      aeid       2- 
chloro-5-iiitio-,  iiiid  r>-iiitro-2-amino-, 
sodium    suits   (Hauische  Amlin-   k 
SodaFaiiimk),  A.,  i,  337. 
/3-Anilino-a-ehIoroacetylorotonio     aoid, 

niftliyl  ester  (I^knaky),  A.,  i,  890. 
4  Anilino-2:3:6  /r/ohlorob«aien«diaioxi- 
ium     nitrate    (;^)-ohloro-    (Jacoiwox 
Hakt8(mi,  Ijokh,  aud  Steinbuknck), 
A.,  i,  (584. 
4  Anilinocoumarin      [btnaodronemUid*) 
(An.schOtz,     Anspach,    Frksknius, 
and  Clau.s),  A.,  i,  662. 
4-Anilinoooamaria-3-carbozylio      acid, 
ethyl    e^ster     {'i-carbelhuTiiWuzntHron- 
anitiiie)     and     anilide     (Anschutz, 
Anhpach,   FKE8BNIUS,   and  Clacs), 
A.,  i,  661. 
4-Aiiilino-2:6-diineth7lmcotiiiie       aoid 
and   its  ethyl    ester,   aud    its   metho- 
hydroxide  and  salts,  aud  silver  salt, 
methiodide,  and  platinichloride  (Micu- 
AKLis  and  Heyden),  A.,  i,  529. 
1-Anillnoc-vc/ohezane,  l-cyano-  (Ultee), 

A.,i, -iOS. 
2-Anilino-A'-(<ycZohezene-l-earboxylie 
acid,  ethyl  ester  (Kiixz  and  Mekkel), 
A.,  i,  I.IS. 
l-Aiiilino-2-hydroxyantliraquinone,     p- 
amino-     aud    ju-uitro-     (Lauh^     and 
KiiNKi),  A.,  i,  54. 
10(7)Aiiiliiio-i-hydroxyiiaphthacene- 
quinone,       7(10)-chloro-      (Hakrop, 
NoRKis,  aud  Weizmann),  T.,  285. 
Anilinoitaconic     acid,     methyl      ester 
(WisLK-Esrs,  BuKLEN,  and  Rkuthe), 
A.,  i,  11. 
l-Aniliao-2-methylantliraquinone,       p- 
brouio-    aud    o-ehloro-     (LAUBft    and 
Kunig),  A.,  i,  55. 
4-Anilino-7-methyIcoumarin(AxscH0TZ, 
Wagner,  and  Junkersdorf),  A.,  i, 
664. 
4-Anilino-7-metliylcoamarin-3-caTb- 
ozylic  acid,  ethyl  ester,  and  anilide 
(Anschutz,  Wagner,  and  Junkers- 
dorf), A.,  i,  664. 
Anilinomethyleneacetoacetanilide,      ^- 
hrorao-  (Dains  and  Brown),  A.,  i, 
781. 
Anilinomethyleneacetoacetic    acid,    jy- 
bromo-,     ethyl     ester     (Dains     and 
Brown),  A.,  i,  781. 


Amlinomethyleneacetoaeet7l-;>-bromo- 
anilide,    and   ;'bronio-  (Dains    and 
Brown),  A.,  i,  781. 

Aoilino-'/methylenecamphor,    rotatory 
power  of  (Pope  aud  Head),  T.,  177  ; 
P.,  19. 
0-,  m-,  and  p-nitro-  (Pope  and  Read), 
T..  182. 

4-Anilinomethylene-l:3-diphen7l-6-pyr- 
asolone  (Dains  and  BaowN),  A.,  i, 
782. 

4-Anillnoinethylene-l-phen7l-3-inetli7l- 
5  pyrasolone,  aud  ;)-bromo-  (Dains 
aud  Brown),  A.,  i,  782. 

5  Anillno  1  methyl  1:2:3  triasole  (Dim- 
roth  aud  Hkss),  a.,  i,  268. 

2-Anilinoperimidine  and  its  picrata 
(Sachs),  A.,  i,  431. 

1-Anilinonaphthalene,  2-amino-,  (T)  and 
its  acetyl  aud  benzoyl  derivatires, 
azoimide,  chloride,  and  sulphate 
(NoELTiNO,  Grandmouoix,  and 
Frf.imann),  a.,  i,  442. 

Anilinonaphthalene-6:8-disalphonic 
acid,      27>-uitroso-,     preparation     of 
(Badische  ANIUN-&  Soda-Fabrik), 
A.,  i,  221. 

Anilino-oziminotxoozaiolone  (Wieland 
and  (Jmelis),  A  ,  i,  611. 

5-Anilino-l-phenyltriazole  (Dimboth 
au(i  HE.>is),  A.,  i,  261*. 

5-Anilino-4-pheiiyltriasole  and  salts 
of  (DiMROTU  and  Hess),  A.,  i, 
268. 

Anilinophosphoryl  chloride,  l)enzoyI- 
amiuo-  (Titherlky  and  Worrall), 
T.,  1152;   P.,  150. 

Anilinotartronic  acid,  methyl  ester 
(CuRTiss  and  Spencer),  A.,  i, 
764. 

Anilino-;>-tolaidinoph08phoric  acid  and 
its  alkaloidal  salts  (Luff  and  Kip- 
ping), T.,  1998. 

5-Anilinotriazole  and  its  silver  deriva- 
tive, acetate,  hydrochloride,  nrethane, 
and  nitroso-derivative  (Dimroth, 
Marshall,  and  He.ss),  A.,  i, 
268. 

6-Anilino-l  :2:3-triaiole-4-carbozylio 
acid  (Dimroth,  Werner,  and  Hess), 
A.,  i,  267. 

6-Anilino-l  :2:3-triazole-4-carboz7lie 
acid,   methyl   ester,    and   ethyl   ester 
and  its  acetate  (Dimroth  aud  Wern- 
er), A.,  i,  267. 

3-Anilo-2-keto-6-phenyl-l-/H-  and  -p- 
chloro-  and  -nitro-phenylpyrrolidines, 
m-  and  jj-chloro-  and  m-  and  p-nitro- 
(Borsche),  a.,  i,  53. 

Anils  (Schitfs  bases),  isomerism  of 
(Manchot  and  Furlong),  A.,  i, 
805. 
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Animal  fats.     See  Fats, 

fluids,  volumetric  estimation  of  potass- 
ium in  (Drushel),  A.,  ii,  94. 
organism.     See  Organism, 
pigments.     See  Pigments, 
tissues.     See  Tissues. 
Animals,  metabolism  in  various  classes 

of    (Abderhalden,    Brahm,    and 

Schittenhelm),  a.,  ii,  327. 
fate   of  lactic  acid  in  normal,  and  in 

those     poisoned    with     phosphorus 

(Neubauer),  a.,  ii,  1041. 
fate  of  the  non-hydroxylated  benzene 

ring  of  protein  in  (Vasiliu),  A.,  ii, 

250. 
influence  of  high  body-temperature  on 

the  decomposition  of  sugar  in  the 

(HoHLWEG    and     Voir),     A.,     ii, 

162. 
metabolism    of    diflerent    classes     of 

(Abderhalden  and  Brahm),   A., 

ii,  904. 
origin  and  destiny  of  cholesterol  in 

(DoR^E  and  Gardner),  A.,  ii,  498. 
parent  substance  of  hippuric  acid  in 

(Vasiliu),  A.,  ii,  252. 
aquatic,     osmotic     concentration     in 

body-fluids    of    (Dakin),    A.,    ii, 

78. 
cold-blooded,  action  of  sodium  cyanide 

on  muscles  and  nerves  of  (Dontas), 

A.,  ii,  75. 
invertebrate   marine,    blood  gases    of 

(Winterstein),  a.,  ii,  746. 
polar,  bile  of  (Hammarsten),  A.,  ii, 

81. 
Anisaldazine,  variations  in  the  density 
of,  at  the  clearing  temperature  (Con- 
rat),  A.,  i,  307. 
Anisaldehydecyanohydrin,     preparation 
of,    condensation  products  from,  and 
action  of  hydrogen  chloride  on  (Mc- 
CoMBiE  and   Parry),    T.,  584;    P., 
95. 
Anisaldebyde-a-naphthylhydrazone 

(Padoa  and  Graziani),  A.,  i,  964. 
Anisaldehyde-^-tolylhydrazone   (  Padoa 

and  Graziani),  A.,  i,  965. 
Anisidides    of     aromatic    ketonic    and 
aldehydic    acids  (Meyer   and    TuR- 
NAU),  A.,  i,  710. 
m-Anisidine,  2:4-c^mitro-   (Blanksma), 

A.,  i,  150. 
o-Anisidinomethyleneacetoacetio     acid, 
ethyl  ester  (Dains  and  Brown),  A., 
i,  781. 
j7-Ani8idino-oximinot5oozazolone    (Wie- 

LAND  and  Gmelin),  A.,  i,  611. 
Aniflole,  effect  of  light  and  active  oxygen 

on  (Gibbs),  a.,  i,  640. 
2:3:4-Mnitro-,derivativesof  (Blanks- 
ma), A.,  i,  150. 


Anisole,  o-nitrothio-  (Brand),  A.,  i, 
855. 
4-j3-toluenesulphonylamino-,  and  its 
acetyl  derivative,  and  3-nitro-  and 
2:3-  and  3:5-dniitro-4-^-toluenesul- 
phonylamino-  (Reverdin  and  DE 
Luc),  a.,  i,  377. 
Auisoylazobenzene  (Ponzio  and  Char- 

rier),  a.,  i,  443. 
Anisoyiazo-j9-bromobenzene  (Ponzio  and 

Charkier),  a.,  i,  443. 
o-Anisoyl-)3-^-bromopbenylhydrazine, 

3-nitroso-  (Giovetti),  A.,  i,  739. 
)3-Ani8oyl-o-jo-bromophenylhydrazine 

(Ponzio  and  Chakrier),    A.,  i,  443. 
^-Anisoylmandelonitrile  (Francis    and 

Davis),  T.,  1407. 
^-Anisoyl-i^-methoxymandelonitrile 

(Fkancis  and  Davis),  T.,  1407. 
Anisoylpropionlc  acid.     See  jp-Methoxy- 

benzoylpropionic  acid. 
o-Amsoyl-/3-jo-tolylhydrazine,     and     $- 

nitroso-  (Giovetti),  A.,  i,  738. 
Anisyl-ja-aminophenol  and    its    sodium 
derivative   (Chemische  Fabrik   auf 
Aktien  vorm.  E.  Schering),  a.,  i, 
915. 
Anisylasarylcarblnol.    See  ^-Methoxy- 
phenyl-2:4:5-trimethoxyphenylcarb- 
inol. 
^-Anisylazo-^J-cresol  and  its  acetate  and 
corresponding        iV-acetyl-0-benzoate 
(AuwERS,   Hirt,  and  v.  der  Hey- 
den),  a.,  i,  438. 
Anisylidenebenzylamine  (Padoa),  A.,  i, 

677. 
jS-Anisylidenepentanonylbenzylaceto- 
phenones,      stereoisomeric     (Stobbe, 
Georgi,  and  Haktel),  A.,  i,  309. 
Anisylidene-wi-toluidine  and  its  hydro- 
chloride (Senier   and    Shepheard), 
T.,  1952. 
Annual  General  Meeting,  T.,  611 ;  P., 

101. 
Anode.     See  under  Electrochemistry. 
Anorthoolase  from  Port  Victor,    South 

Australia  (Gartrell),  'A.,  ii,  61. 
Anthesterol  and  its  benzoate,  modifica- 
tions of  (Klobb),  a.,  i,  471. 
$-  and  5-  forms  of,  and  j3-  and  7-ben20- 
ates  of  (Klobb),  A.,  i,  471. 
Anthocyanin,    nature  of   (Wheldale), 
A.,  ii,  604. 
in   plants,  biochemical  investigations 
on   the  development   of  (Combes), 
A.,  ii,  426. 
Anthracene,      photopolymerisation     of 
(Byk),  a.,  ii,  632. 
naphthalene,    and  their    derivatives, 
melting-point  curves  and  dielectric 
constants    of   binary    mixtures    of 
(Rudolfi),  a.,  ii,  586. 
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Anthracene,  chloro-derivatives  (Radul- 

F.scu),  A.,  i,  38. 
Anthracene  series,  preparation  of  mer- 
captans  of  (Fakbenfabkikkn  vokm. 
F.  Bayer  &  Co.).  A.,  i,  496. 
1:6-     and     l:8-Anthracene-diBaIphonyl 
chlorides   and  -di.sulplionainides   and 
-disiilphonanilidc8(LAMPK),  A.,  i,  380. 
l:5-Anthradiol.     See  Hiifol. 
1:8  Anthradiol.     See  Chrysazol. 
l:6-Anthradipyrimidone     (Farbwerke 
VOKM.  Mei.sikr,  Lucius,  &Brunino), 
A.,  i,  263. 
Anthraflavic     acid,     sulphonation     of 

(Wedeki.nd  &  Co.),  A.,  i,  496. 
Anthranil  (Ha-mberoer),    A.,    i,    509, 
510  ;    (FUmberokr  and    Lubli.v), 
A.,  i,  509. 
constitution  of  (Hki.lkr),  A.,  i,  832. 
diantluanilido,  and  derivatives  of  an- 
tliranilic  acid,  relation  between  for- 
mulie  of  (Schroetbr  and  Ei8LEb), 
A.,  i,  579. 
and  methylanthranil  (Bamberger  and 

Lublin).  A.,  i,  .''.09. 
(^/chloride  (Bamberger  and  Lublin), 
A.,  i,  510. 
Anthranilarsinic  acid.     See  l-Carboxy- 

6anuno])lKMiyl-3-arsinic  acid. 
Anthranilcarboxylic  acid  {isatoic  anhy- 
dride), properties  of  (Mohr),  A.,  i,  190, 
420. 
Anthranilic  acid  (o-aminohenzoie  acid), 
derivatives   of,   diantliranilide,  and 
anthranil,  relation  between  formulie 
of(SrHROETER  and  Eisleb),  A.,  i, 
579. 
biniolecvilar  anhydrides  of  (Schroeter 

and  Eisleb),  A.,  i,  575. 
i\^-alkylatcd  esters  of,  introduction  of 
the   nitroso-group  into  the  nucleus 
of  (Houben),  a.,  i,  794. 
and      polyhydroxy-conipounds,     me- 
chanism of  formation  of  indigotin 
from     (v.    OsTRO-MissLENSKY    and 
Pamfilokf),  a.,  i,  838. 
3:4-,    4:5-,   and  5:6-rfichloro-  (Villi- 

ger),  a.,  i,  931. 
tetrachlovo-  (Villiqer  and  Blangey), 
A.,  i,  922. 
Anthranilic  acids,  rfichloro-  (  Villiger), 

A.,  i,  P30. 
Anthranilic  diformalide  methyl  ether, 
4:5-  and  5:6-rftchloro-,  and  ethyl  ether 
of  5:6-compound  (Villiger),    A.,  i, 
932. 
Anthranils,   diazotisation  of,    and   con- 
version into  acridones  (Bamberger), 
A.,  i,  510. 
Anthranol  and  its  derivatives,  prepara- 
tion   of    (Farbenfabriken    vorm. 
F.  Bayer  &  Co.),  A.,  i,  225. 


Anthranol  and  9:10-dihydroanthracene, 
reactions     of    (Padova),     A.,     i, 
167. 
reactions  of  (Padova),  A.,  i,  655. 
nitro-  (Hantzsch  and  Korczyn.ski), 
A.,  i,  394. 
Anthranoylanthranilic-0-anhydride, 
hydroxyazo-derivative        (ScB  roster 
and  Eisleb),  A.,  i,  577. 
Anthranoylanthranilic  acid,  potassium, 
barium,     and   copj)er     salts     (MoHR, 
Kohler,  and  Ulrich),  A.,  i,  650. 
Anthranoylanthranilic  acids  and  their 
O-anhydrides  (Sen  itoETER  and  Eisleb), 
A.,  i,  576. 
Anthranoylmethylanthranilio  acid  and 
its  copper  salt  (Schroeter  and  Eis- 
leb), A.,  i,  578. 
Anthranoylphenylanthranilio  acid 

(Schroeter    and     Eisleb),     A.,     i, 
578. 
Anthrapyridone         (Farbenfabriken 
VORM.    F.    Bayer   &  Co.),   A.,   i, 
256. 
derivatives     (Badische    Anilin-    & 
Soda-Fabrik),  a.,  i,  262. 
Anthrapyridones,  preparation  of  (Far- 
benfabriken VORM.  F.  Bayer  & 
Co.),  a.,  i,  524. 
amino-  (F"arbenfabriken  vorm.   F. 
Bayer  &  Co.),  A.,  i,  263. 
1-Anthrapyrimidone  (Farbwerke  torm. 
Meistkr,  Lucius,  k.  BhOning),  A.,  i, 
263. 
Anthrapyrimidones,      preparation      of 
(Farbwerke  vorm.Meister,  Lucius, 
k  B  RUN  I  no),  a.,  i,  263,  264. 
2:3-Anthraquinoline,     5-     or    Sainino- 
(Badlsciie  Anilin-  &  Soda-Fabbik), 
A.,  i,  941. 
Anthraquinoline,  2-chloro-5-acetyl- 

amino-  (Badische  Anilin-  &  Soda- 
Fabrik),  A.,  i,  941. 
Anthraqninone,  P,   T,  X-spacial  repre- 
sentation of  the  system  ethyl  ether 
and  (Smits),  A.,  ii,  987. 
action  of  phosphorus  pentachloride  on 

(Radulesco),  a.,  i,  37. 
derivatives     of     (Harrop,     Norris, 
and    Weizmann),    T.,    1312;    P., 
203. 
preparation   of    thiocyanogen   deriva- 
tives of  (Farbenfabriken  vorm. 
F.  Bayer  &  Co.),  A.,  i,  244. 
a  reduction  product  of  (Meyer),  A.,  i, 
168. 
Anthraqninone,  l:3-rfmmino-,    prepara- 
tion of  derivatives   of  (Badische 
Anilin-  &   Soda-Fabrik),    A.,    i, 
243. 
4-chloro-l-hydroxy-,    preparation     of 
(Wedekind  &  Co.),  A.,  i,  243. 
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Anthraquinone,  2-chloro-5-  and  8-nitro-, 
6-chloro-l-nitro-,  2-chloro-8-acetyl- 
amino-,  6(or  7)-chloro-l-acetyl- 
amino-,  2-chloro-8-amino-,  and  2- 
chloro-  (Badische  Anilin-  & 
Soda-Fabkik),  a.,  i,  940. 
dihjdvoxy-  (Oesterle  and  Riat),  A., 

i,  946. 
o-thiocyano-  (Farbenfabriken  vorm. 
F.  Bayer  &  Co.),  A.,  i,  244. 
Anthraquinone    series,    preparation    of 
mercajjtans      of     (Fakbenfabriken 
VORM.  F.  Bayer  &  Co.),  A.,  i,  496. 
Anthraquinones,    preparation    of    halo- 
genated,  and  replacement  of  halogen 
by  hydroxyl  in  substituted  (Farben- 
fabriken VORM.  F.  Bayee  &  Co.), 
A.,  i,  242. 
acetylamino-,    preparation    of   (Bad- 
ische   Anilin-  &    Soda-Fabrik), 
A.,  i,  810. 
rfmmino-,  preparation  of  leuco-deriva- 
tives  of  (Farbwerke  vorm.  Meis- 
tee,  Lucius,  &  Bruning),  A. ,  i,  243. 
chloro-,  and  amino-,  condensation  pro- 
ducts of  (Badische  Anilin-  &  Soda- 
Fabrik),  A.,  i,  940. 
hydroxy-,  preparation  of  leuco-deriva- 
tives  of  (Farbwerke  vorm.  Meis- 
TER,  Lucius,  &  Buuning),  A.,  i,  496. 
Anthraquinone-3:5-    and    -3:8-disulph- 
onic    acids,    l:2-c?iliydroxy-   (Wede- 
KIND&  Co.),  A.,  i,  811. 
Anthraquinonesulphonic  acid,  5-nitro-, 
sodium    salt    (Badische  Anilin-   & 
Soda-Fabrik),  a.,  i,  940. 
Anthraqainone-5-salphonic      acid,      1- 
chloro-,  and  1-bromo-,  potassium  salts 
(Farbenfabriken  vorm.  F.  Bayer 
&Co.),  A.,  i,  242. 
Anthraquinone-ay3-salphonic  acids    (R. 

Wedekind  &  Co.),  A.,  i,  242. 
1-Anthraquinonyl-o-naphthylenediam- 
ine.   See  1-Naphthylaminoanthraquin- 
one,  o-amino-. 
Anthraquinonyl-2:l-quinoline,    and    5- 
or   8-amino-    (Badische    Anilin-    & 
Soda-Fabrik),  A.,  i,  941. 
Anthraqainonyl-2:3-qainoline,  and  5-  or 
8-amino-  (Badische  Anilin-  &  Soda- 
Fabrik),  A.,  i,  941. 
Anthrone,  nitro-,  and  .salts  of  aci-form 
(Hantzsch  and  Korczynski),  A.,  i, 
394. 
Anthrozanic  acid  (Relssert),  A.,  i,  52. 
Antimony  and  arsenic,  thermochemistry 

of  (Thomlinson),  a.,  ii,  380. 
Antimony    alloys    with    cobalt,    action 
of        antimony       trichloride        on 
(Ducelliez),  a.,  ii,  55. 
■with  lead,  estimation  of  antimony  and 
arsenic  in  (Howard),  A.,  ii,  98. 


Antimony  alloys  with  platinum  (Fried- 
rich  and  Leroux),  A.,  ii,  245. 

assay  of  (Nicolardot  and   Krell), 
A.,  ii,  622. 
Antimony    ^nchloride,    action     of,    on 
cobalt    and    on  its    alloys    with 
antimony    (Ducelliez),    A.,    ii,    ; 
55. 
action  of,  on  nickel  (Vigouroux), 

A.,  ii,  149. 
action    of   cacodylic    and    methyl- 
arsinic   acids    on   (Barthb    and      '' 
Minet),  a.,  i,  560. 

^e«,techloride,  compounds  of,  with 
antimony  pentafluoride  (Ruff, 
Zedner,  Enoch,  and  Graf),  A., 
ii,  1023. 

thallous  chlorides  (Ephraim  and 
Barteczko),  a.,  ii,  237. 

fluoride,  tetragenic  double  salts  of 
(Rosenheim  and  GRiJNBAUM),  A., 
ii,  24.3. 

pentafinoTide,  compounds  of,  with  anti- 
mony pentachloride  (Ruff,  Zed- 
ner, Enoch,  and  Graf),  A.,  ii, 
1023. 

hydride,  action  of,  on  dilute  silver 
solutions  (Reckleben),  A.,  ii,  489. 

^rzhydride,  heat  of  formation  of 
(Thomlinson),  A.,  ii,  380. 

potassium  oxalate  and  antimony  fluor- 
ide, double  salt  of  (Rosenheim  and 
Grunbaum),  a.,  ii,  244. 

irioxide,  heat  of  formation  of  (Mix- 
ter),  a.,  ii,  865. 

Antimonic    acid    and    vanadic    acid, 
estimation  of  (Edgar),  A.,  ii,  441. 
Antimony  and  mercury  sulphides,  esti- 
mation of  (Frank  and  Jacobsohn), 

A.,ii,  833. 
Antimony  organic  compounds  (Morgan, 
MiCKLETHWAiT  and  Whitby),  P., 
302. 

Antimonons  acid,  esters  of  (MacEey), 
T.,  604  ;  P.,  98. 

Antimonyl  methylarsinate  (Barthe 
and  MiNET),  A.,  i,  560. 

Dichloroantimony  cacodylate  (Bakthb 
and  MrNKT),  A.,  i,  560.  ^B 

Tricamphorylstibine    chloride    (MoR^H 
gan,  Micklethwait,  and  Whitby), 
P.,  302. 
'    Triphenylstibine   hydroxynitrate  and^g 
hydroxysulphate(  Morgan,  MiCKLHiH 
thwait,  and  Whitby),  P.,  302.     ^B 
Antimony  and  arsenic,  estimation  of,  in 
lead-antimony    alloys     (Howard), 
A.,  ii,  98. 

and  tin,  estimation  of  (Cahen  and 
Morgan),  A.,  ii,  187. 

precipitation  of,  from  thioantimonit 
solutions  (Schulte),  A.,  ii,  522. 
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Antimony,  aneuic,  and  tin,  wparation  of 
(I)iNAM),  A.,  ii,  97. 
Rud  tin,  cH'iianition  of  (McCat),  A., 
ii,  3.11  ;  (rANAJoTow),  A.,  ii,  623. 
Antipepiin    in    senim,    estimation    of 

(Oiitun),  A.,  ii,  1030. 
Antipyrine        {\-phmijl'2:3-ditMthyl-5- 
pi/rtiytloTu),    compound     of,     with 
mercuric  oxid«  (Euky),  A.,  1,67. 
nevralt«-iiie,  iind  pyramidone,  distinc- 
tive   reactions   for   (MoKPEKKiNu), 
A.,  ii,  838. 
3  Antipyrine,  5-chloro-  (Michaklis  and 

.SciiKSK),  A.,  i,  68. 
Antipyrine!  of  the  malonic  acid  aeries 

(.Mi(  iiAKMs  and  Schbnk),  A.,  i,  68. 

Antiseptics,  action  of,  on  the  enzyme* 

of  yi-ast-jiiice  (DucrXcrk),  A.,  i,  624. 

Apiole,  inomt-ride  of  (Borok),  A.,  i,  946. 

Apo-compoands,  organic.    See  under  the 

wortl  to  which  apo-  is  prefixed. 
Apocynamarin  una  its  plionylhydrazonc 

(MoouK),  T.,  750;  P.,  86. 
A})oc\jnuin        atulratufmi/ofitim,       con- 
Htitueiits  of  the  rhizome  of  (Moobb), 
T.,  734  ;  P.,  85. 
AjHKynutii  cannabinum,  constituents  of 

(FiNNKMORK),  p.,  77. 
Apparatus,  gas-drying,  for  use  with  a 
mechanical    exhaust    pump  (Wal- 
I'OLE),  P.,  97. 
continuous,    for   preparation   of  gases 
evolved  in  the  cold  (Gasnirb),  A., 
ii,  223. 
automatic      mixing      and     sampling 

(BiNDEK),  A.,  ii,  262. 
some    time-     and     laltour-saving,    in 
American      chemical       laboratories 
(Samter),  a.,  ii,  393. 
for  estimating  hydrogen  given  off  on 
treating  metals  with  acids  (KOHN- 
Abuk.st),  A.,  ii,  617. 
Apples,  distribution  of  sugar,  acid,  and 

tiinniu  in  (Kelhofer),  A.,  ii,  1047. 
Aquoaluminium      salts.        See      under 

Ahuniuinm. 
Aquochrom  ium  salts.     See  under  Chrom- 

iuni 
Aquoiron  salts.     See  under  Iron. 
Aquovanadium  salts.     See  under  Vanad- 

iuui. 
a-Arabinocbloralio  acid  (Hanriot),  A., 

i,  '206. 
Arabinose,  estimation  of  (Herzog  and 

Hokth),  a.,  ii,  625. 
Aralia  hispida,  the  fruit  of  (Gilchrist), 

A.,  ii,  513. 
Arbutase  (Sigmund),  A.,  i,  278. 
Arbutin,  enzymes  which  hydrolyse  (SiG- 

MUNP),  A.,  i,  277. 
Arc  spectra.    See  under  Photochemistry. 
Areoa  nut,  oil  from  (Rathje),  A.,  ii,  86. 


Arginine,  homologues  of  (WurrBBSTUN 

and  KiJNo),  A.,  i,  293. 

Arginyl-arginine  nirrate  and  dipicrate 

(Huuuu.NRNQ  ana  Morel),  A.,  i,  196. 

Argon    in   association   with   radioactire 

zirconium  minerals  (v.  Antbopoft), 

a.,  ii,  311. 

specific  heat  of,  at  high  temperatarec 

(Pier),  A.,  ii,  789. 
liquid,    product   of    are    and    spark 
electric  discharge  in  (Fischer  and 
iLlovici),  A.,  ii,  282. 
separation  of,  from  nitrogen  (Cabba- 
CI  IK)),  A.,  ii,  728. 
Argyrodits  from  Bolivia  (Goldschxiot), 

A.,  ii,  58. 
Arisonits,  ferric  metatitanite  (Palmsb), 

A.,  ii,  1026. 
Aromatie  compounds  and  the  corre- 
sponding comuletely  hydrogenated 
compounds,  solubility  in  the  solid 
state  between  (Masca  BELLI  and 
Babini),  a.,  ii,  982. 
thrrmochemical       investij^tinns      of 

(Sventoslavskt),  a.,  it,  213. 
with  labile  halogen  (Ullmann),  A.,  i, 
478. 
Aromatic    tubstanees,    detection    and 
method     of     formation     of,     in     the 
organism     (Blumenthal,     Hersch- 
MANN,  and  Jacobt),  A.,  ii,  1059. 
Arsanilio  acid.     See  under  Arsenic 
m-Arsanilic    acid.      See    Phenylarsinio 

acid,  f/i-amino-,  under  Arsenic. 
Arsenic,  atomic  weight  of  (Baxter  and 
Coffin),  A.,  ii,  397. 
colloidal,  preparation  of  (Chemischb 
Fabrik  von  F.  Heyden),  A.,  ii, 
310. 
— sulphur,  the  system  (Jonker),  A.,  ii, 

397. 
volatility  of,  in  a  vacuum  and  calcu- 
lation   of  boiling  points  of  metals 
(Kraft  and   Knocke),  A.,  ii,  211. 
and    antimony,    thermochemistry    of 

(Thomlisson),  a.,  ii.  380. 
in  the  animal  organism  (Bloemendal), 

A.,  ii,  76. 
disappearance  of,  in  the  form  of  gase- 
ous or  volatile  compounds  during 
?utrefaction    (Toxegutti),    A.,   ii, 
00. 
action  of,  on  autolysis  (Laqueur),  A., 
ii,  500  ;  (Izau),  A.,  ii,  907. 
Arsenic      compounds,      inorganic      and 
organic,  influence  of,  on  gastric  secre- 
tion (Fkigl  and  Rollett),  A.,  ii,  683. 
Arsenic  derivatives,   mechanism  of  the 
action  of,  in  trypanosomiasis  (Leva- 
diti).  A.,  ii,  919. 
Arsenic  iWhydride,  heat  of  formation  of 
(Thomlinson),  a.,  ii,  380. 
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Arsenic  <noxide,  micro-sublimation  test 
for  (Hartwich  and  Toggenburg), 
A.,  ii,  437. 
Arsenious  oxide,  electrolytic  detection 
of,  ill   presence  of  arsenic  acid  (Co- 
VELLi),  A.,  ii,  1052. 
Arsenious  acid,  reiiucing  action  of  elec- 
trolytic hydrogen  on,  when  liber- 
ated from  the  surface  of  different 
elements  (Thomson),  A.,  ii,  292. 
some   esters  of   (Lang  and  Wood- 
house),  P.,  199. 
detection  of  arsenic  acid  in  presence 
of,  by  magnesia  mixture  (LuTZ  and 
Swinne),  a.,  ii,  1052. 
Arsenites,     action    of,    on    toluene- 
sulphonyl   chloride    (Gutmann), 
A.,  i,  144. 
detection  of,  in  arsenates  (Oovelli), 
A.,  ii,  830. 
Arsenic  acid,  rediicing  action  of  electro- 
lytic hydrogen  on,  when  liberated 
from    the    surface     of    different 
elements  (Thomson),  A.,  ii,  292. 
non-reducibility  of,  in  alkaline  solu- 
tion (Covelli),  a.,  ii,  830. 
detection  of,  in  presence  of  arsenious 
acid  by  magnesia  mixture  (Lutz 
and  Swinne),  A.,  ii,  1052. 
and  vanadic acid,  estimation  of,  when 
present  together  (Edgar),  A.,  ii, 
441. 
Arsenates,  detection   of  arsenites  in 
(Covelli),  A.,  ii,  830. 
Arsenic  organic  compounds  : — 

Arsenic  digallic  acid  (Biginelli),  A., 

i,  802. 
Arseni-tartaric    and     -citric    acids, 
preparation  of  iron  salts  of  (Sorger), 
A.,  i,  464. 
Arsenobenzene,    4  4'-rftamino-,    4:4'- 
rfiaminoc^zhydroxy-      (Farbwerke 
voRM.  Mkister,  Lucius,  &  BrOn- 
i.vg),  a.,  i,  347. 
Arseno-ocresol  (Farbwekke  vorm. 
Meister,  Lucius,  &  Bruning),  A., 
i,  347. 
Arseno-oxanilic    acid    (Farbwerke 
VORM.  Mkister,  Lucius,  &  Brun- 
ing), A.,  i,  348. 
Arsenophenols,  prejiaration  of  (Farb- 
werke  vorm.    MEisTKFi,  Lucius, 
&  Bruning),  A.,  i,  347. 
Arsenophenylglycine      (Farbwerkk 
VORM.  Meister,  liUcius,  &  Brin- 
ing), A.,  i,  348 
Arylarsinic  acids,    hydroxy-  (Farb- 
werke voKM.  Mki.ster,   Lucius, 
&  Brijning),  A.,  i,  279. 
^j-Arylglycinearsinic    acids     (Farb- 
werke VORM.    Meister,   Lucius, 
&  Bruning),  A.,  i,  280. 


Arsenic  organic  compounds: — 

Atoxyl   {sodium  T^-aminophenylarsin- 
atc)  (Blumenthal  and  Jacoby), 
A.,  ii,  255. 
action,  mechanism  of  (Breinl  and 

Nierenstein),  a,,  ii,  509. 
diazo-reaction     of   (Ehrlich     and 

Bertheim),  a.,  ii,  104. 
reaction  of,  with  abrastol  (Covelli), 

A.,  ii,  452. 
preparations,  chemo-therapeutic  ex- 
periments  with   some   new  (Uh- 
lenhuth  and  Manteufel),  A., 
ii,  421. 
behaviour     of,    in     the     organism 
(Igersheimer  and  Rothmann), 
A.,  ii,  420. 
excretion  and  detection  of,  in  the 
urine  (Lockemann  and'PAUCKE), 
A.,  ii,  167  ;  (Blumenthal),  A., 
ii,   421  ;    (Lockemann),  (A.,   ii, 
421. 
Atoxyl  group,  constitution  and  toxicity 
of  various  substances  of  the  (Blu- 
menthal), A.,  ii,  421. 
Atoxyls,  mechanism  of  the  action  of 

(Roehl),  A.,  ii,  599. 
Cacodylic  acid,  action  of,  on  antimony 
trichloride  (Barthe   and   Minet), 
A.,  i,  560. 
Carboxyaminophenylarsinic         acids 

(Kahn  and  Benda),  A.,  i,  76. 
DiAfxahydroxybenzophenonearsenic 

acid  (Biginelli),  A.,  i,  802. 
Dipyrogallolarsenic  acid  (Biginelli), 

A.,  i,  802. 
Methylarsinic    acid,    action    of,    on 
antimony  trichloride,  and  its  anti- 
monyl  salt  (Barthe  and  Minet), 
A.,  i,  560. 
Naphthylarsinic  acid,  4-hydroxy-  (a- 
naphtholarsinicacid),  preparation  of 
(Adler),  a.,  i,  448. 
Ozalyl-j»-aminopIxenylarsinic        acid 
(Farbwerke      vorm.      Meisteu, 
Lucius,  &  Bruning),  A.,  i,  348. 
Phenylarsenio      sesywisulphide,      p- 
acetylamino-    (Farbwerke   vorm. 
Meister,  Lucius,  &  Bruning),  A., 
i,  280. 
Fhenylarsenious  oxide,  and  arseno- 
benzene, preparation  of  derivatives 
of,     and     4-amino-     (Farbwerke 
VORM.  Meister,  Lucius,  &  BrUn- 
ino),  a.,  i,  347. 
Phenylarsenious    sulphide,   p-amino- 
(  Farbwerke       vorm.      Meister, 
Lucius,  k  I'.riining),  A.,  i,  280. 
Phenylarsinic  acid,  quinine  and  cin- 
chonine     salts     of     (Vereiniote 
Chemischk  Werke  Aktienoesell- 
schaft),  a.,  i,  253. 
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Arsenic  organic  compounds  : — 

Fhenylarsinic    acid,     ?/i-aniino-    (m- 
arsanilic    aci/l),    preparation    of 
(Faubwerke    vokm,    Meistek, 
Lucius,    k     ButiNiNo),    A.,    i, 
448. 
j;-amino-    (arsanilic    acid),    homo- 
logurs  and  derivatives  of  (Kahn 
and  Henda),  A.,  i,  Ih. 
sulphur    derivatives    of    (Faub- 
werke  voRM.    Meisteu,   Lu- 
cius, k  Brunin(i),  a.,  i,  280. 
sodium  salt.     Sec  Atoxyl. 
;^iodo-,  and  arseniouB y/iodophenyl 
iodide  (Mamkli  and  Patta),  A., 
i,  i')43. 
?H-nitro-;;-ainino-  (Mamei.i),  A.,  i, 
980. 
Fhenylarsinic      iodide,       m-nitro-;)- 

ainino-  (Mamei.i),  A.,  i,  980. 
Fhenylglycinarsenic  ctisnlphide 

(Faubwerke      vorm.      Meister, 
Lucius,  &  Brunino),  A.,  i,  280. 
Fhenylglycine-^-arsinic  acid  (Farb- 
wkuke  voum.   Meisteu,    Lucius, 
&  Hi(UNiN(5),  A.,  i,  -280. 
Salicylar6inicacid(KAUNandBENnA), 

A.,  i,  76. 
Tetraethylarsonium  iodide,    prepara- 
tion   of,    and    its    iiharniacological 
action  (Oounaja),  A.,  ii,  822. 
2-Tolylarsinic       acid,       4-h}'droxy- 
(  Faubwerke      vorm.      Meister, 
Lucius,  &  Bruxing),  A.,  i,  280. 
Tolylarsinic  acids,  amino-,  oxidation 

of  (Kahn  and  Bknda),  A.,  i,  75. 
Tricamphorylarsinic    acid     and    it.s 
silver  salt  (Morgan  and   Mickle- 
thwait),  T.,  1473  ;  P.,  212. 
Triphenylarsine  oxide,  ^n'amiuo-,  and 
its  salts,  and  triacetylamino-,   and 
tribenzoylamino-      (Morgan      and 
Micki.ethwait),  T.,  1473  ;  P.,  212. 
Base,     C24H2.2N3AS,     from    arsenious 
chloride  and  aniline  (Morgan  and 
Micklethwait),  T.,  1474. 
Arsenic,  detection  of  small  quantities  of, 
and      preparation     of     arsenic-free 
chemicals (Lockemann),  A.,  ii,  267. 
detection  and  estimation  of,  in  ceme- 
tery soil  (Mai),  A.,  ii,  345. 
estimation  of,  in  organic  compounds 
(Little,    Cahen,    and    Morgan), 
T.,  1477  ;  P.,  212. 
estimation  of  small  quantities  of  (An- 
drews   and    Farr),    A.,    ii,    437; 
(Bensemann),  a.,  ii,  830. 
precipitati'in  of,  by  hydrogen  sulphide 

(de  Koninck),  a.,  ii,  b45. 
and  antimony,  estimation  of,  in  lead- 
antimony  alloys  (Howard),  A.,  ii, 
98. 


Arsenic,  antimony,  and  tin,  separation 
of  (DiNAM),  A.,  ii,  97. 
irregularities  in  the  titration  of,  after 
previous  distillation  (Brandt),  A., 
11,  1051. 
Arsenious    acid,    compounds,    and  Ar- 
senites.     Wee  under  Ar.>>cnic. 

Artemisiaarborescens,  oil  from  (Schimmki, 
&  Co.),  A.,  i,  114. 
Herha-alba,    var.  densiflora  Bois,  oil 

of.     See  Chieh  oil. 
iitdica  (?),  oil  from  (Schimmel  k  Co.), 

A.,  i,  114. 
vulgaris,  oil  from  (Haknsel),   A.,  i, 
111. 

Artemisin,  oxidation  products  of  (Rim- 
Ni),  A.,  i,  115. 

Arylacetic  acids,  and  some  of  their  de- 
rivatives, esteiification,  hydrolysis  of 
esters,  and  formation  of  salts  with 
(GvR),  A.,ii,33. 

Arylalkyl-p-aminophenols,  pre{)aration 
of  (Chemische  Fabrik  auk  Aktibn 
vorm.  E.  Scherino),  a.,  i,  914. 

Arylaminoanthrapyridones  (Farben- 
fabuiken  voum.  F.  Bayer  k  Co.), 
A.,  i,  263. 

Arylaminoanthraqoinones,  preparation 
of  (Farbwerke  vorm.  Meister, 
Lucius,  k  BrOning),  A.,  i,  243;  (Far- 
benfabriken  vorm.  F.  I3ay£r&Co.), 
A.,  i,  310. 

Arylarsinic  acids,  hydroxy-,  prepara- 
tion of  (Faubwerke  vorm.  Meister, 
Lucius,  &  Bruning),  A.,  i,  279. 

Arylcarbimides,  conversion  of  aromatic 
acid  azoimides into  (Stoeumer),  A.,  i, 
785. 

l-Aryl-2:4-dialkyl-3-halogenmethyl-5- 
pyrazolones      (Faubweuke      vorm. 
Meisteu,  Lucius,  k  Bruning),  A.,  i, 
257. 

^-Arylglycinearsinic  acids,  prepara- 
tion of  (Faubweuke  vorm.  Meisteu, 
Lucius,  k  Buuning),  A.,  i,  280. 

l-Aryl-5-halogenmethyl-2:4-dialkyl-3- 
pyrazolones,    pref)aration    of   (Farb- 
werke VOUM.  Meistek,    Lucius,    k 
Bruning),  A.,  i,  523. 

Arylsulphozyacetic  acids,  preparation 
of  (Kalle  &  Co.),  a.,  i,  477. 

ArylthioglycoUic  acids.  See  Arylthiol- 
acetic  acids. 

Arylthiolacetic  {arylthioghjcollic)  acids, 
bromides  of  (Pummerkr),  A.,  i,  580. 

Asarylaldehyde,  abnormal  behaviour  of 
(Sz£ki),  A.,i,  919. 

Ascomycctes.  glycogen  of,  and  its  relation 
to  trehalose  (Tichomiroff),  A.,  ii,  84. 

Asparagine,  biochemical  change  of,  into 
])ropionic  and  succinic  acids  (Neuberg 
and  Cappezzuoli),  A.,  ii,  691. 
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Asparagine,  elimination  of  nitrogen  after 
administration  of  (Levene  and 
Kohn),  a.,  ii,  166. 
presence  of,  in  ripening  oranges 
(ScuRTi  and  de  Plato),  A.,  ii, 
174. 
Asparagose  and  its  bariuni  compound, 

and  the  «|/-form  (Tanret),  A.,  i,  634. 
Asparagus,  two  new  carbohydrates  froni 

(Tanret),  A.,  i,  634. 
Aspartic   acid,   biochemical   change  of, 
into   propionic  and   succinic    acids 
(Neuberg  and  Cappezzuoli),  A., 
ii,  691. 
oxidation  of  (Dakin),  A.,  i,  293. 
putrefaction  of  (Borchardt),   A.,   i, 

210. 
ethyl  ester,  picrolonate  (Schmidt  and 

Widmann),  a.,  i,  184. 
picryl  derivative  (Hirayama),  A.,  i, 
341. 
Aspergillus   niger,  poisonous   action   of 
cobalt  salts  on  (Mortensen),  A.,  ii, 
921. 
Asphalte,    distillation  of    (Charitsch- 

koff),  a.,  i,  39. 
Assamin,   a    neutral   saponin,    and   its 
acetyl  derivative  (Halberkann),  A., 
i,  660. 
Association  and  viscosity  in  binary  mix- 
tures of  liquids  (Senteb),  P.,  292. 
Asymmetric  compoands,  study  of  (Kip- 
ping), T.,  408;  P.,  5.5. 
Asymmetric  synthesis  (Byk),  A.,  i,  130 ; 

(Fbeundler),  a.,  i,  164. 
Asymmetry,  new  kind  of,  in  the  nitrogen 

atom  (Mrisenheimer),  A.,  i,  20. 
Asymmetry  product,   so-called  (Rose), 
A.,  ii,  2  ;  (Bose  and  Willers),  A., 
ii,  361. 
and  optical  activity  (Walker),  A.,  ii, 
846. 
Atmospheric  air  and  other  gases,  thermal 
conductivity  of  (Todd),  A.,  ii,  966. 
balloon    observations    of    the    radio- 
activity of  (Flemming),  A.,  ii,  7. 
composition  of  (Claude),  A.,  ii,  365. 
ionisation  in  (Eve),  A.,  ii,  636. 
liquid,  a  porcelain   vacuum  reservoir 

for  (Beckmann),  a.,  ii,  392. 
method  to    avoid    cracking    vacuum 
vessels         whilst         manipulating 
(Hauskr),  a.,  ii,  135. 
of  accumulator  rooms,    estimation   of 
sulphuric  acid  in  (Beck),    A.,  ii, 
344. 
radioactivity      of,      on      mountains 

(Gockel  and  Wulf),  A.,  ii,  109. 
radioactivity  of  the  (Gockel),  A.,  ii, 

363, 
radioactive    products   present  in   the 
(Wilson),  A.,  ii,  202. 


Atmospheric  air,  specific  heats  of,  at  20° 

and  100°  (Swann),  A.,  ii,  465. 
estimation  of  carbon  dioxide  in  (Davis 

and  McLellan),  A.,  ii,  438. 
Atmospheric  radiation  of  high  penetrat- 
ing power  (Wulf),  A.,  ii,  285. 
Atmospheric    radioactivity    (Hauvey), 

A.,  ii,  203. 
Atom,  new  estimate  of  the  size  of  an 

(Hatfield),  A.,  ii,  652. 
simce  relations  of  forces  in  the  (Healy), 

A.,  ii,  653. 
Atomic         disintegration,         multiple 

(Soddy),  a.,  ii,  952. 
Atomic   hypothesis,    are   the   stoicheio- 
metric  laws  intelligible  without  the  ? 
(Wald),  a.,  ii,  134. 
Atomic       migrations,       intramolecular 

(Montagne),  a.,  i,  722. 
Atomic    theory    and    the    fundamental 

stoicheiometric laws  (Ostwald),  A., 

ii,  989. 
new  (Moir),  A.,  ii,  562. 
Atomic  volumes.     See  Volumes. 
Atomic  weight  determinations,  vacuum 

correction  of  weighings   applied  to 

(Guye  and  Zachariades),    A.,  ii, 

989. 
formula  based   on  the   law  of   mass 

action  and  Avogadro's  rule  (Ber- 
noulli), A.,  ii,  222. 
new  periodic  function  of  the  (Poschl), 

A. ,  ii,  35. 
of  arsenic  (Baxter  and  Coffin),  A., 

ii,  397. 
of  bismuth  (Gutbier  and  Mehleb), 

A.,  ii,  55;  (Gutbier  and  Janssen), 

A.,  ii,  56. 
of  carbo7i  (Scott),  T.,  1200  ;  P.,  173, 

310;  (Thorpe),  P.,  285;   (Baume 

and  Perrot),  A.,  i,  77. 
of   chlorine  (Gray  and  Burt),   T., 

1633  ;  P.,  216  ;  (Guye  and  Fluss), 

A.,    ii,    135;    (Scheuer),    A.,    ii, 

991. 
of  mercury  (Easley),  A.,  ii,  1013. 
of  nitrogen  (Guye  and  Pintza),  A., 

ii,  39. 
of  palladium  (Gutbier,  Krell,  and 

Woernlk),  a.,  ii,  407. 
of    potassium    (HiNRiCHs),    A.,     ii, 

400. 
of  silver  (Leduc),  A.,   ii,  140;  (Du- 

breuil).  A.,  ii,  140;   (Hinrichs), 

A.,  ii,  140,  808. 
of  sulphur  (Hinrichs),  A.,  ii,  140. 
of  tellurium  (Lknher),  A.,   ii,  230. 
Atomic      weights      (Delauney      and 

Gabnier),  a.,  ii,  305. 
report  of  the  International  Committee 

on,  T.,  2216; 
table  of,  T.,  2219. 


INDEX   OF   SUBJECTS. 


1231 


I 


Atomic  weights,  a  method  of  harmonis- 
ing   tlie    (Moiu),    T.,     1752;     P., 

218. 
cliance  identity  of  numbers  with,  and 

approximate  agreement  with  Men- 

deUitiiVa  series  (Palladino),  A.,  ii, 

562. 
exact     determination     of    water    of 

crystallisation     as    applied    to    re- 

soarches  on  (GuYEanaTsAKAtx>T08), 

A.,  ii,  475. 
importance  of  physical  chemistry  for 

the  determination  of  (Guve),  A.,  ii, 

989. 
of  the  lighter  elements,  dirergence  of, 

from    whole    numbers   (EoERTON), 

T.,  238  ;  P.,  26. 
molecular     volumes,    and    densities 

(Leditc),  a.,  ii,  381. 
])ractic:il  method  for  the  simultaneous 

calculation  of  (Hinkichs),  A.,  ii, 

653. 
proi>osed  solution  of  the  equation  of 

condition     for     calculating    (HlN- 

Kicus),  A.,  ii,  723. 
reform     of    chemical     and     physical 

calculations  connected  with  (Han.s- 

sen),  a.,  ii,  562. 
square    root     of    (Traube),    A.,    ii, 

874. 
true,  according   to   Stas's  determina- 
tions (Dubueuil),  a.,  ii,  475,  563, 

886. 
true  values  of  (DuBREUiL),  A.,  ii,  653, 

654. 
of    iodine    and    silver,    revision    of 

(Baxtkr  and  Tillky),  A.,  ii,  225. 
of   nitrogen    and   silver    (Richauds, 

KoTHNER    and    Tiede),     A.,     ii, 

231. 
of  the  rare  earths,  revision  of  (Ur- 

bain),  a.,  ii,  31(). 
Atoms,    metallic,   conibining  power  of, 
with  atoms  of  the  same  kind  (Rro- 
hf.imek),  a.,  ii,  134. 
Atoxyl.     See  under  Arsenic. 
Atroglyceryltropeine  and  salts  of,  and 
niutliobroniide   of   (JowETT   and   Py- 
man),  T.,  1022. 
Atropic  acid.     See  o-Phenylacr)'lic  acid. 
Atropine,    resolution   of,    and   its  auri- 
chloride,     auribromide     and     picrate 
(BAHROWCLiFFandTuTiN),  T.,  1966  ; 
P.,  256. 
Autocomplezes,  formation   of,  in   solu- 
tions of  cupric  chloride,  and  bromide, 
and  cobalt  bromide  (Denham),  A.,  ii, 
373. 
Autolysis  (YosHiMOTo),    A.,   ii,    250; 

(KiKKOJi),  A.,  ii,  1035. 
action  of  arsenic  on  (Laqueur),  A.,  ii, 
500  ;  (IzAR),  A.,ii,  907. 


Autolysis,  action  of  gases  on  (Laqusur), 
A.,  ii,  600. 

action  of  salts  on  (Prrti),  A.,  ii, 
596. 

and  preservatives  (Salkowski),  A., 
ii,  1035. 

of  animal  organs,  formation  of  el-lactic 
acid  during  (Saito  and  YosHl- 
kawa),  a.,  ii,  910. 

influence  of  inorganic  colloids  on 
(AscoLi  and  Izak),  A.,  ii,  74,  501. 

influence  of  lead  salt  on  (Prbti\  A., 
ii,  329. 

influence  of  narcotics  of  the  fatty 
series  on  (Chiari),  A.,  ii,  597. 

influence    of   radium    emanation    on 
(LowEKTHAL  and  Edklstein),  a., 
ii,  74. 
Availability  of  hydrogen    chloride    in 

alcoholic  solution,  influence  of  water 

on  the  (Lapworth  and  Partington), 

P.,  307. 
uoAianrolin.     See  Dihydro-oxotriazine, 

isonitroso-. 
Aselaio    acid,    occurrence    of,    among 
oxidation  products  of  keratin  (Lissi- 
zix),  A.,  i,  859. 

dimrnthyl   ester,  and  dibrucine  salt, 
and    their    rotatory    powers   (HlL- 
PMTH),  T.,  1579;  P.,  214. 
Azibenzil.        See       Benzoyli)henylazo- 

methylene. 
Asine,    Ci8H,o02N4,    from     Holleman's 
diphenyldinitrosacyl  and  hydrazine 
hydrochloride  (Widman  and  Vir- 
gin), A.,  i,  656. 

C22H14N4,    from    diketone,     C22HJ4N2 
(Angelico),  a.,  i,  122. 
Azine  series,  studies  in  (Hewitt,  New- 
man,  and  Winmill),    T.,    577 ;  P., 

86. 
Azines,     substituted,     preparation     of 
(Jageb),  a.,  i,  845. 

transformation    of,     into    hydrazones 
(Kkopfer),  a.,  i,  188. 
Azinpurines  (Sachb,  Meyerheim,  and 

Brunetti),  A.,  i,  65. 
Azoantipyrine  (Forster  and  Muller), 

T.,  2076. 
Azobenzene  and  hydrogen  chloride  in 
methyl  alcohol,  reactions  of  (Jacob- 
son,  Bartsch,  and  Steinbrenck), 
A.,  i,  682. 

amino-  and  hydroxy-azo-compounds, 
salts  of,  with  mineral  acids 
(Hantz.sch),  A.,  i,  536. 

p-chloro-,  and  hydrogen  chloride  in 
methyl  alcohol,  reactions  of  (Jacob- 
son  and  Lokb),  A.,  i,  682. 

2':3-dichloro-4-amino-,  sulphonation 
of  (Aktien-Gesellschaft  fur 
Axilix-Fabrikation),  a.,  i,  852. 
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Azobenzene,    S:Z'-dich.\oroA-A'-dia.cety\- 
diamino-  (Cain),  T.,  716  ;  P.,  123, 
4-cyano-3-hydroxy-  (Finger  and  WiL- 

neb),  a.,  i,  537. 
p-hydroxj-,     hydrobromide     (Hant- 
zsch),  a.,  i,  536. 

m-  and  ^-Azobenzene,  tri-imides  of 
(Buchnek),  a.,  i,  979. 

Azobenzene-wi-carboxylic  acid  and  its 
methyl  ester  and  silver  salt  (Jacobson 
and  Steinbrenck),  A.,  i,  683. 

Azobenzenecarboxylic  acids  and  hydro- 
gen chloride  in  methyl  alcohol, 
reactions  of  (Jacobson  and  Stein- 
brenck), A.,  i,  683. 

Azobenzenedisulphonic  acid,  2':S-di- 
chloro-4-amino-         (Aktien-Gesrll- 

SCHAFT     FUR     AnILIN-FaBRICATION), 

A.,  i,  852. 
Azobenzenes,  reduction   of,  to   phenyl- 
hydrazines,  by  ethyl  alcohol  (Ponzio), 
A.,  i,  852. 
o-Azobenzophenone  (Carr6),  A.,  i,  262. 
^-Azobenzophenone     and     its    phenyl- 

hydrazone  (Oarr}?;),  A.,  i,  339. 
o-Azocarboxylic    acids,    preparation    of 
(FREUNDLERand  Sevestre),  a.,  i,  69. 
Azo-compounds,    addition   of   hydrogen 
chloride  to  (KorczyiJski),  A.,i,  123. 
calorimetric  investigation  of  the  forma- 
tion  of    (SVENTOSLAVSKY),    A.,    ii, 
864. 
colour  and   constitution  of  (Hewitt 
and  Thomas),  T.,  1292;  P.,  190; 
(Hewitt  and  Thole),  T.,  1393  ;  P., 
208. 
of  the   benzene  series,   production   of 
(Farbenfabriken        vorm.        F. 
Bayer  &  Co.),  A.,  i,  272. 
reduction  of,  by  sodium  hyposulphite 
(Fischer,    Fritzen,  and   Eilles), 
A.,  i,  616. 
transformations      of,      by     hydrogen 
chloride      in      alcoholic      solution 
(Jacobson),  A.,  i,  681. 
amino-  and  hydroxy-,  and  azobenzene, 
salts      of,      with      mineral      acids 
(Hantzsoh),  a.,  i,  536. 
hydroxy-,  constitution  of  (Mitchell 
and  Smith),  T.,  1430  ;  P.,  209, 
constitution  of  (Tuck),    T.,    1809 ; 

P.,  230. 
reduction    of    (Goldsohmidt    and 
Eckardt),  a.,  i,  678. 
o-hydroxy-,  acylated,  and  their  reduc- 
tion (Auwers,  Hirt,  and  v.  der 
Heyden),  a.,  i,  438. 
behaviour  of  ethers  of,  when  reduced 
(Jacobson),  A.,  i,  852. 
O-Azo-compounds  (Dimroth  and  Hart- 
mann),  a.,  i,   66  ;  (Auwers),  A.,  i, 
67. 


Azo-deriTatives  of  aromatic  nitrobenzoyl- 
diamines,  production  of  (Farb- 
werke  vorm.  Meister,  Lucius, 
&  Bruning),  a.,  i,  606. 
rate  of  formation  of,  from  benzenoid 
diamines  (Veley),  T.,  1186;  P., 
175. 
2:2'-Azodiphenylethane     (Duval),     A., 

i,  747. 
o-Azodiphenylmetliane  (Carri!:),   A.,  i, 

121. 
Azodiphenylmethane-4:4'-dicarboxylic 

acid,  ethyl  ester  (Duval),  A.,  i,  747. 
Azo-dye,    C18H14O3N2,    from    diazotised 
4-aniino-3-methoxybenzaldehyde 
and    )8-naphthol    (Khotinsky   and 
Jacopson-Jacopmann),  a,,  i,  805. 
Ci8Hi403N3Na,        from        4-amino  3- 
methoxylbenzaldoxime  (Khotinsky 
and  Jacop.son-Jacopmann),  A.,   i, 
805. 
Oi8Hig02N2,  from  diazotised  4-amino- 
7n-tolyl  methyl  ether  and  ;8-naphthol 
(Khotinsky  and  Jacopson-Jacop- 
mann), A.,  i,  805. 
C25Hi706N4Na,     from     2-A-dinHro-i'- 
amino-3'-methoxystilbene      (Khot- 
insky and  Jacopson-Jacopmann), 
A.,  i,  805. 
Azo-dyes      from     p-aminoacetophenone 
(Torrey  and  MacPherson),  A.,  i, 
445. 
mono-,  relation  between  the  chemical 
constitution  and  fastness  to  light  of 
(Watson),     P.,     244;    (Watson, 
Sirkar,  and  Dutta),  P.,  290. 
Azoimide    {hydrazoic    acid,    hydronitric 
acid),     anhydrous    (Browne    and 
Lundell),  a.,  ii,  396. 
sodium  salt,  interaction  of,  and  ben«- 
hydroximic  chloride  (Forster),  T., 
184  ;  P.,  25. 
chloro-.     See  Chloroazoimide. 
Azoimides,  aromatic  acid,  conversion  of, 
into  arylcarbimides  (Stoermer),  A., 
i,  785. 
of  monobasic  aliphatic  acids  (Forster 

and  Muller),  T.,  191  ;  P.,  26. 
preparation      of      carbimides      from 
(Schroeter),  a.,  i,  773. 
Azoleacetaldehyde,    /S-imiuo-,    and    its 
hydrochloride  (Langhf,ld),  A.,  i,  557. 
Azomethane  (Thiele),  A.,  i,  560. 
Azometbineoarbozylic  acids  and  aromatic 
nitroso-compouuds    (Houben,    Bras- 
SERT,  and  Ettinoek),  A.,  i,  645. 
3-Azophthalic       acid,      methyl      ester 

(BooERT  and  Jouarp),  A.,  i,  306. 
Azopyrroles       and       their       reduction 
(Khotinsky    and    Soloweit.schik), 
A.,  i,  616. 
o-Azotbioanisole  (Brand),  A.,  i,  855. 
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Azotobacler  chroococeum  (Krzemieniew- 

8Ki),  A.,  ii,  335. 
p-Aiotolaene  diliydrochloride  (Kauflkr 

and  KuNZ),  A.,  i,  137. 
Azoxime  analogue  of  aposafranine  and 

its  chloride,  platinichloride  and  nitrate 

(Keiirmann  and  Gresly),  A.,  i,  189. 
m-   and  ;>  Azoxybenzene,    tri-imidea  of 

(Hi'cn.NEu;,  A.,  i,  979. 

M'^Azoxybenzene  (Kkissert),  A.,  i,  436. 

Azoxy-compoandi  of  the  bi-nzene  series, 

l>roduction     of    (Farbknfauriken 

voRM.    F.    Bayer  &  Co.),    A.,   i, 

272. 

isomeric  (Reihsert),  A.,  i,  435. 
Azoxy-il'oamene  (Schultz  and   Heiiz- 

FKM)),  A.,  i,  898. 
Azoxy-derivativez,    reduction   of  nitro- 

diiizo-ionipounds  to  (Casei.la  &  Co.), 

A.,  i,  746. 
Azoxydiphenylmethaae-4:4'-diearb- 

oxylio     aoid     and     its     othyl     ester 

(Duval),  A.,  i,  747. 
o-Azoxyphenylacetic    aoid    (Reissert), 

A.,  i,  I)'!. 
o-Azoxytoluene,  bromo-  (Reissbrt),  A., 

i,  43ti. 
o-woAzoxytoluene    (Reissert),    A.,    i, 

436. 

B. 

Bacilli,  acid-fast,  influence  of  glucosides 

on  the  growth  of  (Twort),  A.,  ii, 

600. 
food-poisoning,   and   efficiency  of  rat 

viruses  (Bai.nbridqe),  A.,  ii,  610. 
human  tubercle,  new  method  of  iso- 

latiug,    directly    from    tuberculous 

material  contaminated   with   other 

micro-organisms    (Twort),    A.,   ii, 

600. 
lactose-fermenting,    differentiation    of 

(MacConkry),  a.,  ii,  510. 
Bacillus  amylobacter  A,  M,  ct  Bredemann 

(Bredemann),  a.,  ii,  601. 
coU  comnutnis,  production  of  indole  by 

(de  Graaff),  a.,  ii,  335. 
infantilis    (Kendall  ;   Herter    and 

Kendall),  A.,  ii,  422. 
macerans,  action  of,  on  starch  (ScHAR- 

dinoer),  a.,  ii,  82. 
tnberculosu)  and  other  micro-organisms, 

growth  of,  in  varying  percentages  of 

oxygen  (Moore and  Williams),  A., 

ii,  601. 
Bacteria     action    of,   on    azo-colouring 

mattei-s  (Fr^gonneau),  A.,  ii,  335. 
decomposition  of  nitrates  by(SEWERiN), 

A.,  ii,  255. 
indirect    denitrifying,    mechanism   of 

deuitrification     among    (Grimbert 

and  Bagros),  A.,  ii,  693. 


Bacteria,  formation  and  consumption  of 
nitrous  oxide  by  (Beyerinck  and 
Minkhan),  a.,  ii,  1043. 
and  yeasts,  action  of,  in  rendering 
soluble  the  phosphoric  acid  of  com- 
jiounds  insoluble  in  water  (Krober), 
A.,  ii,  510. 
which  decom])Osecyanamide  (Kappkn), 

A.,  ii,  822. 
production  of  indole  by  (Selter),  A., 

ii,  921. 
action  of  salts  on  (v.  Ei8LER),A.,ii,920. 
the  part  j>layed  by,  in  formation  of 

fusel  oil  (Pringsheim),  A.,  ii,  834. 
decomposition  of  uric  acid  by  (LiK- 

bert),  a.,  ii,  691. 
slime-producing  lactic  acid,  chemical 
and     biological     investigations     on 
(Burri    and    Allxmann),    A.,    ii, 
1048. 
soil,  effect  of  lime  on  (Fischer),  A., 

ii,  602. 
See     also      Bacillus,      Fermentation, 
Microbe,    Micro-organisms,    Yeast, 
Oidium  lactis,  and  vibrio  eholerm. 
Bacterial  cellular  proteins,  chemistry  of 
(Wheeler),  A.,  i,  979. 
culture      bouillon,      indole-producing 
I  substances  in  (Porcher  and  Panu- 

set),  a.,  ii,  602. 
degradation   of   the   primary  scission 
products  of  proteins  (Brasch),  A., 
ii,  692. 
extracts,   action   of  cells  of  different 
organs  on  (ToYosuMi),  A.,  ii,  912 
Bactericidal    and   chemical  effect  of  a 
quartz  mercury  lamp  on  water  (CouR- 
MONT,  NooiER,  and  Rochaix),  A.,  ii, 
753. 
Balance  Sheets  of  the  Chemical  Society 
and     of    the     Research     Fund.     See 
Annual    General    Meeting,    T.,    618 ; 
P.,  101. 
Balzam,     African     copaiba     (oloe-resin) 
(ScHiMMEL  &  Co.),  a.,  i,  112. 
composition  of  the  oil  of  an  African 
(v.  Soden),  a.,  i,  401. 
Bamboo    shoots,    adenine  in   (Totani), 

A.,  ii,  925. 

Barbituric  acid,  constitution  of  the  salts 

of  (Wood  and  Anderson),  T.,  979  ; 

P.,  154. 

Barbituric  acid  series,    studies  in  the 

(Whiteley  and  Mountain),  P.,  121. 

tsoBarbituric  acid.     See  Uracil,  5-hydr- 

oxy-. 
Barfoed's  test  for  glucose  (Welkbr),  A., 

ii,  524. 
Barium,  band  spectrum  of  (Borsch),  A., 
ii,  775. 
elimination  of,  by  dogs  (Meyer),  A., 
ii,  506. 
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Bariom  bromide,   volatility  of   (Stock 
and  Heynemann),  A.,  ii,  1004. 
carbide,  commercial,  action  of  nitro- 
gen on  (KuHLiNG  and  Berkold), 
A.,  i,  140. 
chloride,    action    of,    on    the    normal 
heart,    and    the    heart  which    has 
undergone    fatty   degeneration    (de 
Nicola),  A.,  ii,  72. 
thallic    chloride   (Gewecke),    A.,    ii, 

577. 
-strontium  chromate  precipitate,  mixed 

(Duschak),  A.,  ii,  42. 
nitride  (Ellis),  A.,  ii,  142. 
nitrite,  molecular  volume  of  (Ray),  T., 

66. 
oxide   and  peroxide,  heats  of  forma- 
tion of  (de   Foecrand),  a.,   ii, 
120. 
sodium    oxide,    hydrochloiic    acid, 
and  water,  the  system  (Schreine- 
MAKERs),  A.,  ii,  986. 
metosilicate,  binary  systems  of,  with 
sodium,   and  lithium   metasilicates 
(Wallace),  A.,  ii,  665. 
sulphate,    colloidal   (Feilmann),    A., 
ii,  482. 
solubility   of,    in   ammonium   acet- 
ate solutions  (Keenot),    A.,   ii, 
940. 
loss  of  weight  of,  on  heating  (Vau- 

bel),  a.,  ii,  1005. 
precipitated,  nature  of,  under  various 
conditions  (v.  Weimaen),  A.,  ii, 
133. 
precipitates,  the   retention  of  alu- 
minium by  (Ceeighton),  A.,  ii, 
.      668. 
estimation     of,      in     presence      of 
interfering      substances      (van't 
Kruys),  a.,  ii,  939. 
Barium,  volumetric  estimation  of  (Hill 

and  Zink),  A.,  ii,  267. 
Barley.     See    Hordeum    vulgare    cceru- 

lescens. 
BarosTna  pulchellum,  oil  of  (ScHiMMEL 

&  Co.),  A.,  i,  316. 
Basalts   from  the  x)lateau  round  Tiesi, 
Northern  Sardinia  (Serra),  A.,  ii, 
494. 
French    sub-alpine    tertiary    (Levy), 
A.,  ii,  591. 
Base,  C4HUO2NS,  from  cheiroline,  and 
its   hydrochloride  and    methiodide 
(Schneider),  A.,  i,  118. 
C9H11ON,  from  interaction  of  3-brorao- 
a-hydroxy-^-methoxy-a-phenyl- 
ethane  and  ammonia  (Tutin,  Caton, 
and  Hann),  T.,  2125. 
C14H12N4S,  from  o-aminothiobenzamide 
and  iodine,  and  its  salts  (Reissert 
andGRUBK),  A.,  i,  924. 


Base,  C14H19O2N,  and  its  auricliloride  and 
picrate,    from    phenylmethylethyl- 
morpholonedimethylammonium 
bromide  or  hydroxide  (Fourneau), 
A.,  i,  51. 
C17H21ON2CI,  and  its  salts  with  hydro- 
chloric acid   (Staudinger),  A.,   i, 
907. 
O24H22N3AS,    from   arsenious   chloride 
and  aniline,  and  its  dibenzoyl  deri- 
vative    (Morgan     and     Mickle- 
thwait),  T.,  1474. 
C31H32O2N4,    from   action   of  heat   on 
substance,  C33H32O6N4,  and  its  tetra- 
acetate, C39H4flOgN4,  and  cJmitroso- 
compound  (Gelmo  and  Suida),  A., 
i,  382. 
Base,  tertiary,  one-sided  addition  of,  to 
a   dihalogenide    (Wedekind),   A.,   i, 
184. 
Bases    and  acids,  relation  between  the 
strength   of,   and   the   quantitative 
distribution  of  aflBnity  in  the  mole- 
cule (FLiJRsCHEiM),  T.,  718  ;  P.,  22. 
Part  II.,  P.,  193. 
andweakacids,  influence  of  temperature 
on    the    internal    energy  and    free 
energy  of  electrolytic  dissociation  of 
(Lund^n),  a.,  ii,  116. 
in     aqueous     solution,     temperature- 
coefficient  of  the  electrical  conduct- 
ivity of  (Wormann),  a.,  ii,  462. 
electrolysis  of  (Cialdea),  A.,  ii,  464. 
double  nitrates  and  sulphates  of  the 
rare   earths   with  (Kolb,   Melzer, 
Merckle,  and  Teufel),  A.,  i,  16. 
cyclic,  rupture  of,  by  cyanogen  brom- 
ide (v.  Braun),  a.,  i,  507. 
rupture  of,   by  Hofmann's  method 

(v.  Braun),  A.,  i,  604. 
colour    and    constitution    of   alkyl 
iodides  of  (Tinkler),  T.,    921  ; 
P.,  128. 
dicyclic  quaternary  (Albert),  A.,   i, 

178. 
organic  .theory  of,  based  on  the  viscosity 
of  their  solutions  (Tsakalotos), 
A.,  ii,  553. 
addition   of   hydrogen   chloride   to 

(KORCZYNSKI),  A.,  i,  123. 
strong,  influence  of,  on  the  resting 
current  and  excitability  of  frog's 
muscle    (HoBER    and    Walden- 
berg),  a.,  ii,  251. 
periodides  of  (Linarix),  A.,  i,  769. 
etherifying  action  of  (van   Hove), 
A.,  i,  701. 
See  also  Amines. 
Basic  slag.     See  Slag,  basic. 
Basilicum  oil,   Javanese,    and    methyl- 
chavicol    (van    Romburqh),    A.,    i, 
697. 
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Bath,  mercury,  useful  for  gas-analytical 

work  (Sto(;k),  A.,  ii,  89. 
Bauxite,  composition  of  (Arsandaux), 

A.,  ii,  490.  587. 
Beckmann,  Hofmann-Curtius,  and  benz- 
ilic     acid    inUirmolecular     rearrange- 
nionta  (Scukuetkr  and  Caspar),  A., 
i,  617. 
Beckmann's  apparatus,  melhoda  of  pre- 
vt'iitiiig    superhuutiug   in    (Kroner), 
A.,  ii,  544. 
Beer,  detection  of  fluorine  in  (Flamakd), 
A.,  ii,  180. 
detection  of  "saccharin"  in  (JOroin- 
8EN),  A.,  ii,  448. 
Beer's     law    of  .  absorption,     test     of 

(Stumi'f),  a.,  ii,  198. 
Beet  (sugar),  amount  of  nutrients  utilised 
by,   in   tirst    year    and   relation   to 
amount    of    su^ar    in    the    roots 
(ANDKLfK  and  UunAN),  A.,  ii,  176. 
nianurial    experiments    with   calcium 
cyanamido    on    (v.    Lirbenbeko), 
A.,  ii,  698. 
manured    with   nitrogen,   amount    of 

sugar  ill  (Bkiem),  A.,  ii,  339. 
can    sodium    nitrate    be    replaced    by 
ctilcium  nitrate  for  (Stoklasa),  A., 
ii,  1049. 
manuring    of,   with  sodium   chloride 

(Metik),   a.,  ii,  697. 
manuriul  action  of  sodium  nitrate,  cal,c- 
iuni  nitrate,  and  calcium  cyanamide 
with  (Urban),  A.,  ii,  609. 
effeit  of  pectins  on  estimation  of  sugar 

from  (Wiuhelmj),  A.,  i,  768. 
role  of  oxalate  in  the  germination  of 
(Doby),  a.,  ii,  256. 
Behenio  acid,iodo-,manganous  manganic, 
ferrous,    and    ferric    salts    (Farben- 
fabrikkn  vorm.  F.  Bayer  &  Co.), 
A.,  i,  204. 
Behenolic  acid,  glycerol  esters  of  (Quen- 

sei.l),  a.,  i,  548. 
Belladonna,  rennet  of  (Gerber),  A.,  ii, 

824. 
Bell-chamber  process,  theory  of  (Bro- 
chkt),  a.,  ii,   312. 
for    electrolysis    of   alkali    chlorides, 
theory  of  (Chanckl),  A.,  ii,  235. 
Benzaldehyde,   action    of   ammonia   on 
(Francis),  A.,  i,  588. 
condensation  of  resorcinol  with  (Pope 

and  Howard),  P.,  304. 
nitrate  (Shukoff),  A.,  i,  238. 
tetrameric,     and     its     semicarbazone 
(Ciamician  and  Silber),  A.,  i,  306. 
hydroxy-derivatives,      oxidation       of 
(Dakin),  p.,  194. 
Benzaldehyde,  o-amino-,  and  o-hydroxy-, 
bromine  derivatives  of  (MiJLLER),  A., 
i,  937. 


Bsnsaldehyde,    4-br(>mo-2-amino-,     and 
its      oxirae      and      pheuylhydrazone 
(Muli-kr),  a.,  i,  937. 
Benzaldehyde,  o-  and  ;7-chIoro-, separation 
of  (Farbwerke,  torm.   Mkistbr, 
Ll'cius,  k  Brum  no).  A.,  i,  307. 
2-chloro-4-acetyIaniino-,       2-chloro-4- 
amino-,    insoluble    modification,    2- 
bromo-4-acetylamino-,  8:5-</«bromo- 
4-amino-,    2:4-    and    3:5-</tbromo-, 
2-iodo-4-acetylamino-,  2-iodo-4- 

amino-,  and  its  insoluble  modifica- 
tion, and  2A-di-iodo-  (Blamksma), 
A.,  i,  936. 
2:4-rfichloro-3:5:6-<rthvdroxy-  and 
penla-  and  Arp<<j-chloro-m-hydroxy- 
(ZiNCKB  and  Broeo),  A.,  i, 
33. 
o-nitro-,  preparation  of  (Kaxlx  Jc  Co.), 

A.,  i,  76. 
o-nitroso-  (Bamberger,  Fodob,  and 
Bauoisch),  a.,  i.  589. 
Bensaldehyde-ammonia  (Francis),  A.,  i, 

688. 
Bensaldehydeoyanohydrin,        optically 

active  (Feist),  A.,  i,  589. 
(2-Benzaldehydecyanohydrin,     synthesis 

of  (Auld),  T.,  927  ;  P.,  62. 
Benzaldehydeindogenide,      ctthydroxy-, 
and  ;^-hydioxy-,  and  their  acetyl  deri- 
vations" (Pekkin  and  Thomas),   T., 
798  ;  P.,  125, 
Benzaldehydephenylhydrasone,     3:5-</t- 
bromo-2-hyilroxy-,  (^-acetate,  O-benzo- 
ate,     and     AT-benzoyl     derivative     of 
(Auwbrs  and  Hannemann),   A.,  i, 
441. 
a-Benzaldehydephenylhydrazone,     rela- 
tions   between,     and     other    nitrogen 
compounds  (Ciusa  and  Pestalozza), 
A.,  i,  747. 
Benzaldehydesolphozylic   acid,   sodium 
salt  (Fromm),  a.,  i,  108  ;  (Fromm  and 
Erfurt),  A.,  i,  936. 
Benzaldozime,   o-nitro-,    preparation  of 

(Kalle  &  Co.),  A.,  i,  76. 
Benzamide,  action  of  phosphorus  penta- 
chloride  on  (Tithkrley  and  WoR- 
RALL),  T.,  1143  ;  P.,  150. 
oaminothio-,    and    its    hydrochloride 
(Reissert    and    Grube),     A.,     i, 
924. 
o-nitro-,  preparation  of  (Kalle  k  Co.), 
A.,  i,  230. 
Benzanilide,    /^-cyano-     (Fischer    and 

WoLTER),  A.,  i,  639. 
Benzanthrone  and  its  halogen  deriva- 
tives, preparation  of  (Badische 
Anilin-  &  Soda-Fabrik),  A.,  i, 
244. 
/3-chloro-  (Badische  Anilin-  &  Soda- 
Fabrik),  A.,  i,  244. 
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Benzanthronyl-l-aminoanthraquiaoue 
derivatives,  preparation  of  (Badische 
Anilin-    &    Soda-Fabrik),    A.,    i, 
941. 
Benzene,  space  formulse  for  (Shibata), 
T.,  1450;  P.,  209. 
nucleus,structureof{CHARiTSCHKOFF), 

A.,  i,  471. 
relations  between  the  cryoscopic  con- 
stants  and    position   isomerism    in 
diaubstituted  derivatives  of,  and  in- 
fluence  of  the    substituent    groups 
(Jona),  a.,  ii,  860. 
appearance   of    muconic   acid   in    the 
urine  after  doses  of  (Jaff6),  A.,  ii, 
914. 
ring,  reversible  substitution  of  alkyloxy 
groups  in  the  (Blanksma),  A.,  i, 
378. 
introduction    of    iodine    into     the 

(Osvi^ald),  a.,  i,  143. 
scission  of,  in  the  organism  (Jaff:^), 

A.,  ii,  914. 
non-hydroxylated,   of  protein,    fate 
of,  in  the  animal  body  (Vasiliu), 
A.,  ii,  250. 
derivatives,  crystalline  forms  of  (Re- 
possi),  A.,  i,  464  ;  (Artini),  A., 
i,  465. 
substitution  in  (British  Associa- 
tion Reports),  A.,  i,  374. 
series,     nitrosoacetylam  ino  -  derivatives 
of     the     (Cain),     T.,     714;     P., 
123. 
Benzene,      triamino-,      derivatives     of 
(Badische  Anilin-  &   Soda-Fab- 
rik), A.,  i,  337. 
bromo-,   and  sodium,  the  dark  blue 
sodium  bromide  resulting  from  the 
interaction     of     (Mohr),     A.,     ii, 
885. 
2-bromo-l:3:5-<rz-iodo-4:6-rfinitro-,   2- 
bromo-l:3:5-<ri-iodo-,  and  2-bromo- 
1  ■.d-di-iodo-i-.G-dinitro-       (Jackson 
and  Bigelow),  A.,  i,  465. 
0-,  m-,  and  ;>-chloronitro — ,  ando-,  m-, 
and   ^-bromonitro — ,    the    systems 
(Kremann),  a.,  ii,  986. 
dihjdroxj-,  derivatives  of,  dissociation 
constants   of  (Eulek  and   Bolin), 
A.,  ii,  374. 
I'.d-dihydroxj-,     See  Resorcinol. 
l:4-dihydroxy-.     See  Quinol. 
nitro-,   peculiar  method  of  formation 
of,  from7n-dinitrobenzene(KoHN), 
A.,  i,  561. 
anomalous    viscosity    of    (Thole), 

P.,  198. 
reduction  of  (Perkin  and  Pratt), 
T.,  165. 
m-rfinitro-,  peculiar  formation  of  nitro- 
benzene from  (Kohn),  A.,  i,  561. 


Benzene,  nitroso-,  new    method  of  pre- 
paring (Oi)Do),  A.,  i,  637. 
action    of,    on     secondary    amines 
(Freundler  and  Juillard),  A., 
i,  145. 

Benzene  hydrocarbons,  oxidation  of,  by 
air  in  presence  of  alkali  (Charit- 
schkoff),  a.,  i,  896. 

Benzeneazobenzeneazodimethylaniline 
and   its   hydrochloride  (Hewitt   and 
Thole),  T.,  1394;  P.,  208. 

Benzeneazobenzeneazophenol,  dihjdvo  - 
chloride  and  acetyl  derivative  of 
(Hewitt  and  Thole),  T.,  1396;  P., 
208. 

Benzene- 0-azobenzoylmalonic  acid,  ethyl 
ester  (Dimroth  and  Hartmann),  A., 
i,  67. 

Benzeneazocreosol  and  its  acetate,  and 
0-acetylhydrazo-derivative  (AuWers, 
HiRT,  and  v.  der  Heyden),  A.,  i, 
438. 

4-Benzeneazo-2:6-diniethylnicotinic 
acid,   ethyl    ester     (Michaelis    and 
Krietemeyer),  A.,  i,  530. 

5-Benzeneazo-l:3-diphenyI-5-benzyl-2- 
thiobarbituric  acid  (Whiteley  and 
Mountain),  P.,  122. 

Beuzenedisulphonic  acid,  Z-menthyl- 
amiiie  salt  (Kipping  and  Martin),  T,, 
492;  P.,  67. 

l-Benzeneazo-2-hydroxythionaplithen, 
and  ^-nitro-  (Friedlander),   A.,    i, 
504. 

BenzeneazQ-2-methylperimidine,  m-  and 
^-nitro-  (Sachs),  A.,  i,  427. 

jS-Benzeueazo-a-naphthol  mercuriacetate 
and  mercurichloride  (Mitchell  and 
Smith),  T.,  1434;  P.,  209. 

2-Benzeneazo-a-naphtliol,  4-nitro-,  and 
its  acetyl  derivative,  and  mercuri- 
acetate, and  2':4':6'-<nbromo-4-nitro-, 
and  its  acetyl  derivative  (Mitchell 
and  Smith),  T.,  1434  ;  P.,  209. 

4-Benzeneazo-a-naplithol,   2-nitro-,  and 
its    acetyl    derivative,    and    mercuri- 
acetate, and  2':4':6'-M'bromo-2-nitro- 
(Mitchell  and  Smith),  T.,  1432  ;  P. 
209. 

2-Benzeneazo-a-naphtliols  {^-naphtha- 
quinoTiehydrazoncs),  reduction  products 
of  (Noelting,  Grandmougin,  and 
Freimann),  a.,  i,  442. 

Benzene- 0-azo-jD-nitrophenol  and  p- 
brorao-,andBenzeneazojw-nitroplienol, 
p-bromo-  (Dimroth  and  Hartmann), 
A.,  i,  67. 

Benzeneazo-co-fi?mitro  toluene,  w-jj-bromo- 
(PoNzio),  A.,  i,  338. 
u-o-  and   p-chloro-,    and    eo-o-brorao- 
(PoNZio    and    Charkier),     A.,    i, 
444, 


INDEX   OF   SUIUECrS. 


1237 


Benzeneazoperimidine,  p-nitro-  (Sachh), 

A.,  i,  427. 
Benzeneazophenol,     ;7-aniino-    and    its 
liydrucliloriili-s   and    their  absorption 
8j)0(;tra,  and  ;j  acetylainino-  (Hkwiit 
an.l  Thomas),  T  ,  1294  ;  P.,  190. 
4  Benzeneazo-l-phenyl^-ethyi  S:5  pyr- 
azolidone  (Mkhaki.im  and  Sciiknk), 
A.,  i,  69. 
5-Benseiieaio- 1  •phenyl-S-methylpyr- 
asole  and   its  inctli(K>hli>rido  platini- 
chloride,  himI  nxtliiodi  ic  (Michaelin 
and  Kohkkt),  A.,  i,  680. 
2  Benzeneaso-5  phenylpyrrola       (Kiio- 
TIXSKY  and    SoloweitsCUIK),   a.,  i, 
616. 
Benseneazosalicylie  acid  with  the  carb- 
oxyl     group    in     the     para-position 
(FiNOEii  and  Wilnkk),  A.,  i,  536. 
Benseneaio-;i/-tolyl      acetate,      p-nitrn- 
(AfWKH.s,  Hmr,  andv.  deii  Heydrn), 
A.,i,  4:i8. 
SBenzeneazo  /« tolyl  propionate  and  its 
livdrazo-deriv.ttive    (Auwku.h,    Hiut, 
and  MCllbk),  a.,  i,  223. 
Benzene- 0-        and       -C^-aiotribenzoyl- 
methanes   and   thoir  ;>-hromo-deiiva- 
tivts  (DiMUOTH  and  Hartmann),  A., 
i,  67. 
3-Benzeneazo-m-4-Z7lenol  acetate 

(Ar\VF.R.s,    HiiiT,  and    v.    DER  Hey- 
iiKN),  A.,  i,  438. 
5-Benseneazo-o-4-x7lenol  and  its  acetate 
(AuwER-H,  HiRT,  and  V.  DER  Hetden), 
A.,  i,  438. 
Benzenediazohydrozylamino-;>- toluene, 
and  ()-,  7/1-,  and  j)-l>ronio-,  ando-,  m-, 
and  ;?-nitro-,  deconipo.sition   of,  by 
hydrogen   chloride,    and    action  of 
bromine  on  (Gehhard  and  Thomp- 
son), T.,  1117. 
0-,  m-,  and  p-uiti"o-,  and  o-,  jk-,  and 
^>-bromo-   (Gkbhard    and    Thomp- 
son). T.,  774. 
Benzenediazomethylaminocamphor.  See 

Caniphorylphenylniethyltriazcn. 
Benzenediazonium   chloride,  determina- 
tion of  the  rate  of  decomposition  of 
(Lami'loi'uh),  p.,  166. 
benzoyl-p-amino-,     acetate,    chloride, 
perchlorate,    and    sulphate    (Mor- 
gan and  Alcock)^  T.,   1823  ;    P., 
202. 
pentahromo;       nitrate       (Jacobson, 

BaRTSCH,  LoER,  andSTEINBRENCK), 

A.,  i,  684. 
y-nitro-,  chloride  (Schwalbe),  A.,  i, 

445  ;  (Bucherer),  a.,  i,  536. 
decomposition     of    (Bucherer    and 
Wolff),  A.,  i,  272. 
Benzene- l:4-disalphonanilide     (Zincke 
and  Frohnebeuc}),  A.,  i,  643. 
XCVl.  ii. 


Benzene- l:4-diialphon7l  bromide 

(Zincke  and  Vruhskbrro),  A.,  i, 
643. 

Benzeneseleninio  anhydride.  See  under 
Sidt'iiimii. 

Benzeneselenonie  acid.  See  under 
Si-leidiun 

Benzenetulphinie  acid,  frrric  nit,  re- 
actions ot  ('rH().MA8),  T.,  ^4S. 

Benzenesulphinyl    chloride    (Hilditch 

anil  Smii,k>),  .A.,  i,  19. 
Benzenesnlphohydrozamie  acid,  reaction 
of,  witli  aldi'hydes  (Anueli  and  Mar- 
••iiErri),  A.,  i,  12. 
Bensenesulphonio  acid.  /-m>  nthylamine 
salt  (KiiPiNO  and    Maktw),   T., 
493  ;  P.,  66. 
2-chloro-3  5-(/initro-,  and  it*  potassium 
salt  (Ullmann  and  Herre),  A.,  i, 
476. 
4-chIom-3:5-</initro-«   potassium  salt, 
and  sulphonyl  chloride  from  (Ull- 
mann and  KuHS),  A.,  i,  475. 
6-iodo-2-nitro-,pota8siumsalt(BoTLB), 

T.,  1700. 
2:4-<ft-iodo-,  and    its    metallic  salts, 
amide,    and  chloride,   2:5-di-\odo-, 
and   its  ethyl  estt'r,  metallic  salts 
and      their      solubilities,      amide, 
anhydride,    and    chloride    and    its 
dichloride,  3:4-(fi-iodo-,  and  its  ethyl 
ester,   metallic    salts,    amide,    and 
chloride,  S:5-e/t-iodo-,  and  its  metal- 
lic salts,  amide,  and  chloride,  2:3:5- 
tri-iodo-,  and  its  ethyl  ester,  metallic 
salts,    amide,    and     chloride,    and 
2:4:5-  and  3:4:5-<rt-iodo-,  and  their 
metallic  salts,  amides,  anilides,  and 
chlorides  (lioYLE),T.,  1710;  P.,  35. 
Benzene-5-taIplionic  acid,  2:4:t/ichloro- 
1-nitro-,     sodium      salt      (Badiscoe 
Anilin-  k  Soda-Fabrik),  A.,  i,  973. 
Benzene-7n-8ulphonic  acid,  iodo-,  sodium 

salt  (Boyle),  T.,  1694. 
Benzenesalphonic  acids,  iodo-  (Boyle), 

T.,  1683  ;  P.,  35. 
Benzenesulphonyl  cliloride,  preparation 
of  (PiMMEKER  ;    Ullmann),    A.,   i, 
465  ;  (Pummereb),  A.,  i,  561. 
Benzenesulphonylanthranilic  acid, 

methyl  ester  (Schroeter  and  EisLEB), 
A.,  i,  576. 
Benzenesalphonylanthranoylbenzene- 
salpbonylanthranilic  acid,  ethyl  ester 
(ScHROETEii  and  Eislfb),  a.,  i,  576. 
Benzenesulphonylanthranoylmethyl- 
anthranilic  acid  and  its  methyl  and 
ethyl     esters,    and     compound     with 
thionyl    chloride     (Schroeter    and 
Eisleb),  a.,  i,  578. 
Benzenesalphonylclupeine  (Hi  ray  am  a), 
A.,  i,  344. 

82 
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Benzenesulphonylmandelonitrile 

(Francis  and  Davis),  T.,  1408. 
Benzenesulphonylmethyldiauthranilide 

(ScHKOETEK    and     Eisleb),     a.,     i, 

578. 
BeDzenesulphonyl/'eroxysulphonic  acid, 

potas.simn     salt    (WiLLSTATTER    and 

Hauenstein),  a.,  ii,  567. 
Beuzenesalphonylphenylethyl-amine 

and     -methylamine    (Johnson    and 

Guest),  A.,  i,  785. 
Eenzene-l:3;5-trisulphonyltri-jo-phenyl- 

enediamine  (Morgan  and  Pickard), 

P. ,  300. 
Benzene-1 :3:5-trisulphonyltri-^-phenyl- 

enediazoimide(  Morgan  and  Pickard), 

P.,  300. 
Benzhydrazide-oxime    and    its    hydro- 
chloride (Wieland),  A.,  i,  885. 
Benzhydroxamic  acid,  m- hydroxy-,  and 
its   copper  salt  (Angeli  and   Cas- 
tellana),  a.,  i,  308. 

thio-,   and    its  benzyl   ester  and  its 

benzoyl  derivative,    and    dibenzoyl 

derivative  of  the  acid  (Cambi),  A,, 

i,  646. 

Benzhydroximic  chloride,  interaction  of, 

and  sodium  azide  (Forstek),  T.,  184  ; 

P.,  25. 
Benzidine  formation,  attempts  at,  in  the 
diphenyl,     diphenylmethane,     and 
diphenylethane  series  (Duval),  A., 
i,  747. 

compounds  of,  with  sugars  (Adler), 
A.,  i,  517. 

3:5:3':5'-te<rachloro-,  and  its  tetra- 
acetyl  derivative  (Schlenk  and 
Knorr),  a.,  i,  37. 

^Jeriodide  (Linarix),  A.,  i,  769. 
Benzil  and  benzoin,  physical  properties 

of  solid  solutions  of  (Vanstone),  T., 

600  ;  P.,  30. 
Benzilic    acid,    Hofmann-Curtius,    and 

Beckmann    intermolecular  rearrange- 
ments (ScHROETER  and  Caspar),  A., 

i,  617. 
Benziminazole,     2-iodo-    (Pauly     and 

Gundermann),  a.,  i,  72. 
Benzo-p-anisidide,  3-nitro-,  2:3-c^initro-, 

2:3:5-(or    2:3:6)<7-mitro-,    and    ?:2:3- 

trinitro-  (Reverdin  and  de  Luc),  A., 

i,  377. 
Benzobornylamide,  o-,  m-,  and  p-nitro- 

(Frankland  and  Barrow),  T.,  2035  ; 

P.,  263. 
BenzocT/c/oheptadienonecarboxylic    acid 

(Thiele  and  Schneider),  A.,  i,  930. 
Benzon/c/oheptadienonedicarboxylio 

acid  and    its    dimethyl   ester,   ethyl 

esters    and    its    additive    compound 

with    phenylhyiirazine   (Thiele   and 

Schneider),  A.,  i,  929. 


Benzoic  acid,  the  system :  sulphur  and 

(Kruyt),  a.,  ii,  802. 
electrolytic    reduction     to     aldehyde 

(Mettler),  a.,  i,  99. 
amino-     and     nitro-amino-derivatives 

of  (BoGERT  and   Kropff),    A.,    i, 

583. 
esters,    decomposition    of,    by    heat 

(Colson),  a.,  i.  302. 
detection  of,  in  foods  (Jonescu),  A., 

ii,  627,  707. 
detection     of,     in     meats     and    fats 

(Fischer  and  Gruenert),  A.,  ii, 

708. 
simple  method  for  detecting,  in  cran- 
berries (Nestler),  A.,  ii,  426. 
detection   of,  in   fermented  beverages 

and  milks  (Robin),  A.,  ii,  273. 
and     cinnamic    acids,    separation    of 

(Scheringa),  a.,  ii,  191. 
Benzoic  acid,  silver  salt,  action  of  iodine 

on  (Bunge),  a.,  i,  472. 
sodium  salt,  action  of  sulphur  mono- 
chloride  on  (Denham),  T..  1237  ; 

P.,  179. 
Benzoic  acid,  p-methylamino-  and  2:3- 

c?mitro-^-methylaiiiino-phenyl  esters 

(Reverdin  and  de  Luc),  A.,  i,  377. 
2-methylc2/ciJohexyl     ester,     crystallo- 
graphy of  (Revutzky),  a.,  i,  229. 
3:5-dinitrophenyl  ester  (Heller  and 

Kammann),  a.,  i,  567. 
^-iodo-,  ^-iodoso-,  andp-iodoxy-phenyl 

esters  (  Willgerodt  and  Wiegand), 

A.,  i,  913. 
Benzoic      acid,      j9-amino-,      sulphate 

(Houben  and  SchottmIjller),  A., 

i,  922. 
m-bromo-   and  ?;i-chloro-,    estimation 

of    the    products    of    nitration    of 

(Holleman),  a.,  i,  28. 
5-bromo-2-amino-,      preparation      of 

(Wheeler),  A.,  i,  382. 
2:3:5-<ribromo-        (Rosanoff        and 

Prager),  a.,  ii,  32. 
2-chloro-4-acetylaniino-,      2-bromo-4- 

acetylamino-,  2-bromo-4amino- 

(Blanksma),  a.,  i,  936. 
4-chloro-3:5-c?mitro-,  ethyl  ester  (Ull 

MANN  and  Wosnesshnsky),  A.,  i, 

475. 
5-chloro-2-nitrpso-    (Freundler    an 

Sevestre),  'a.,  i,  70. 
o-hydr.ixy-.  See  Salicylic  acid. 
2:5-ciihydroxy-.  See  Gentisic  acid. 
3:4:5<n'hydroxy-.  See  Gallic  acid, 
o-hydroxylamino-,  methyl  and   ethyl 

esters,    and    anhydride    of    (Bam- 
berger and  Pyman),  A.,  i,  573. 
o-nitro-,  and   its  esters,  reduction  of 

(Bamberger  and   Pyman),    A.,  i, 

573. 
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Benzoic  acid,  ;)-nitro-,   isopropyl  ester, 

and  ;>-aniino-,    laoprojiyl   ester  and 

its      suliiliate      (Faubenfabkiken 

voiiM.  F.  Bayek  k  Co.),  A.,  i,  921. 

2iiitro-4-acetylamino-    (BooERT    and 

Khoi'ff),  a.,  i,  685. 
2-nitro-4-aniino-,       preparation        of 
(Faubwekke      vorm.      Mristkr, 
Lucius,  &  Buunino),  A.,  i,  230. 
3:6-rfniitro-4-liydroxy-   (Salkoswki), 
A.,  i.  648. 
Benioin  and  benzil,  physical  properties 
of  solid  solutions  of  (  Vanstonb),  T., 
600;  P.,  30. 
Benzoin  /■'tobutyl  ether,    latent  heat  of 
vaporisiition  of  (Kurbatoff),  A.,  ii, 
120. 
(/-Benzoin  (When),  T.,  1683;  P.,  219. 
/-Benzoin     derivatives      (Wrr.v),     T., 
1583;  P.,  219. 
racemisation   phenomena  observed  in 
the  study  of  (Ween),   T,,    1693  ; 
P.,  219. 
/■Benzoin  methyl  ether  (Wren),  T., 1684. 
/-Benzoina-oxime  and  its  mutarotation 

(WiiKN),  T.,  lf)87. 
/-Benzoin-fl-oxime  (Wren),  T.,  1590. 
Benzonitrile,   o-aiuiuo-    (Keissert   and 
Grube),  A.,  i,  923. 
and    its    substitution   products,    pre- 
paration of  (Kallk  &  Co.),  a.,  i, 
793. 
3  ;4-rf/hydroxy-     {protoeatechuonilnh), 
anditsdibeuzoyl  derivative (EwiNs), 
T.,  1488  ;  P.,  210. 
o-nitro-,  preparation  of(EALLE&  Co.), 
A.,  i,  230. 
Benzophenone,  4-chloro-3:5-rftnitro-,  8:5- 
(/niitro-4-annno-,  and  3:5-atnitro-4- 
hydroxy-  (Ullmann  and  Wosnes- 
sensky),  a.,  i,  475. 
2:3:4-/rihydroxy-,      trimethyl     ether 
(Herzic.  and  Klimosch),  A.,  i,  733. 
3:4:5-<nhydroxy-(FiscHER),  A.,  i,  310. 
Benzophenones,   nitro-,   alkaline   reduc- 
tion of  the  (Caur6),  a.,  i,  339. 
Benzophenone  sulphone,  2-  and  4-nitro- 

(Mayei!),  a.,  i,  824. 
2-o-Benzophenone-3-phenylindazole 

(CAKK^':),  A.,  i,  262. 
a-Benzopinacolin,  4:4':4":4"'-/«/ra- 

chloro-,    transf^ormation    of,    into    fi- 
4:4':4":4"'-tL'traclilorobeuzopinaeolin 
and  velocity  of  the  reaction   (Mekk- 
BURtt),  A.,  i,  722;  (Montaone),  A., 
i,  723. 
jS-Benzopinacolin,  4:4':4":4"'-^ie<ra- 

chloro-,  transformation  of  4:4':4":4"'- 
tetrachlorobenzopinacone,  and 

of  a-4:4':4  :4"'-tetrachlorobenzo- 

pinaoolin   into,  and  velocity  of  the  re- 
action (Meerburg),  a.,  i,  722. 


Benzopinacone,    4:4':4":4"'-Wrarhloro-, 
transformation  of,   into  i8-4:4':4":4"'- 
tetrachlorobenzopinacolin  and  velocity 
of  the  reaction  (Meerburo),    A.,    i, 
722;  (Montaone),  A.,  i,  723. 
Benzopyrogallol.     Set-  Alizarin-yellow. 
Benzopyronium  derivatives,  synthesis  of 
(I)E(KEuandv.   Fellenbero),  a.,  i, 
116. 
Benzoqainone    from    the  standpoint  of 
the  law   of  entropy   and   the   partial 
valency  hypothesis  (Michail),  A.,  i, 
494. 
(J  Benzoqainone,  action  of  unsymmetrical 
U-iizoylphenylhydrazine     on    (Mc- 
Pherson     and     Lucas),     A.,     i, 
193. 
teirahromo-.   action  of  sodium   hydr- 
oxide on  (Jackson  and  Fiske),  A., 
i,  657. 
»i -Benzoqainone  {reaoquinone)   (Meter 
and  DE.SAMARI),  A.,  i,  667. 
trt'bromn-    (ZiKCKE  and    Schwabs), 

A.,  i,  241. 
chloro</ibromo-  (Zinckb         and 

Schwabe),  a.,  i,  242. 
/'-Benzoqainone,  constitution  of  (Hart- 
ley). T.,  52. 
absori)tion   si>ectra  of,    in  a  state  of 
va]>our  and  in  solution  (Hartley 
and  Leonaiip),  T.,  34. 
j'-Benzoquinoneanisyldi-imine      (Will- 

sTArrEK  and  Krni.i),  A.,  i,  977. 
/)-Benzoquinone-;'-ani8yldi>imine  and  its 
inonoliydnite       (Wii.lstatter      and 
KruLi),  A.,  i,  977. 
j'-Benzoqainone-j[7-ani8yhnonoimine 
(WiLLSTArriR    and    Kubli),    A.,    i, 
977. 
Benzoqainone-jD-ehlorophenylimine, 
2:3:5-  /nchloro-  (Jacobson,  Baktsch, 
and  Steinrkenck),  A.,  i,  682. 
Benzoquinoneoximecarbozylic         acid, 
preparation   of  (Houben,   Brassert, 
Ettinger,    and    Kellner),     A.,    i, 
645. 
j[;-Benzoqainonephenyldi-iniine  and 

hydrocliloride      (Wili.statter      and 
Kubli),  A.,  i,  977. 
j3-Benzoqainonetolyldi-imine     and     its 
hydrochlorides     (Willstatter     and 
KunLi),  A.,  i,   977. 
/^-Benzoquinone-/)-tolyldi-imine    (Will- 

stattek  and  Kubli),  A.,  i,  977. 
j^'-Benzoqainone-^-tolylmonoimine     and 
its  hydrochlorides  (Willstatter  and 
Kubli),  A.,  i,  977. 
Benzotetron-anilide,     -o-toluidide,    and 
•piperidide.     See  4-Anilino-,  4-o-Tolu- 
idino-,  and  4-Piperidino-coumarin. 
Benzotetron-3-carboxylanilide.  See  Cou- 
marin-3-carboxylanilide,  4-hydroxy-. 
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Benzotetronic  acid.  See  Coumarin,  4- 
hydroxy-. 

Benzotetronic  acid  phenylhydrazide  (?). 
See  4-Pheiiylhydraziiiocouniaiin  (?). 

Benzotetronyl  bromide.     See  Coumarin 
4-bromo-. 
chloride.     See  Coumarin,  4-chloro-. 

l:2:3-Benzotriazine,  4-hydroxy-  (Reis- 
SERT  and  Grube),  A.,  i,  925. 

o-Benzozyazobenzene  (McPherson  and 
Lucas),  A.,  i,  193. 

Benzzsoozazole-2-carboxylic  acid,  5- 
nitro-,  methyl  and  ethyl  esters 
(Boii.sCHE),  A.,  i,  385. 

Benzisooxazolone  (Bamberger  and 
Pyman),  a.,  i,  574. 

Benzoyl  chloride,  action  of  nitric  acid  on, 
in  presence  of  acetic  anhydride  (Kars- 
LAKE  and  Huston),  A.,  i,  301. 

Benzoyl  cyanide,  preparation  of  (Wisli- 
CENUS  and  Schafer),  A.,  i,  99. 

Benzoyl  iodide  and  its  relation  to- 
wards simple  ethers  (Kijner),  A.,  i, 
715. 

Benzoylacetic  acid,  ethyl  ester  (Hope 
and  Perkin),  T.,  2042  ;  P.,  296. 

Benzoylacetone  peroxiie  (Pastureau), 
A.,  i,  208. 

Benzoylacetylmethylcarbinol,  bromo-, 
and  rfibromo-  (Diels  and  Stephan), 
A.,  i,  473. 

;8-Benzoyl-/3-acetyl-a-methyl-  and  -ethyl- 
propionic  acids,  ethyl  esters,  and  their 
pyrazole  compounds  (Garner,  Red- 
dick,  and  Fink),  A.,  i,  552. 

j3-Benzoyl-i3-acetyipropionic  acid,  ethyl 
ester,  and  its  phenylhydrazone  and 
I>yrazole  derivative  (Garner,  Red- 
dick,  and  Fink),  A.,  i,  552. 

Benzoylacrylic  acid  (Bougault),  A.,  i, 
487. 
and    its    oxime    and    semicarbazone 
(Bougault),  A,  i,  102. 

Benzoyl-alanine,  methyl  ester  (Max), 
A.,  i,  926. 

Benzoyl-alanine  and  -phenylalanine, 
lactimones  of  (Mohr  and  Stkoschein  ), 
A.,  i,  581. 

Benzoylalanyl  chloride  (Mohr  and 
Stroschein),  a.,  i,  581. 

Benzoylalanyl-a-aminombutyrio  acid 
and  its  lactimone  (Mohr  and  Stro- 
schein), A.,  i,  581. 

BenzoylaminO".  See  also  under  the 
pai'ent  Su))stance. 

Benzoyl -jf-aminoplienyletliylamine  and 
its  hydrochloride  (Barger  and 
Walpole),   T.,  1722;    P.,  229. 

Benzoylamylamine,    e-chloro-,   new  de- 
rivatives of  (v.  Braun),  a.,  i,  398. 
niethoxy-     and    ethoxy-derivatives 
(V.  Buaun),  a.,  i,  398. 


4-Benzoyl-l-anilino-2'-tMophenol,     2:6- 

(iinitro-  (Ullmann  and  Wosnessen- 

sky),  a.,  i,  475. 
Ben  zoy  lanthr  anilic  -  0-  anhydride ,  o  - 

nitro-   (Schuoeter  and  Eisleb),  A., 

i,  577. 
Benzoylaspartic  acid,  methyl  and  ethyl 

esters,  diamide,  and  chloride  (Max), 

A.,  i,  926. 
Benzoylazobenzene  (Ponzio  and  Char- 

rier),  a.,  i,  443. 
Benzoylazo-^j-chlorobenzene        (Ponzio 

and  Charrier),  A.,  i,  444. 
Benzoylazo-2:4-fi?«chlorobenzene     (Pon- 
zio), A.,  i,  681. 
Benzoylazo-^-toluene       (Ponzio       and 

Charrier),  A.,  i,  444. 
Benzoylbenzenesulphonylanthranilic 

acid,  o-uitro-,  ethyl  ester  (Schroeter 

and  Eisleb),  A.,  i,  578. 
o-Benzoylbenzoic  acid,  i|/-anisidide,  and 

anisidide  of  (Meyer   and   Turnau), 

A.,  i,  710. 
/^-Benzoylbenzophenone  (Delacre),  A., 

i,  807. 
2-Benzoylbenzisooxazolone  (Bamberger 

and  Pyman),  A.,  i,  574. 
Benzoylbenzylideneacetic  acid  and  its 

sodium  salt  (Ruhemann),  T.,  116. 
2-Benzoyl-l-benzyl-2-metliylpyrrolidone 

and  its  oxime  (Kuhlixg  and  Frank), 

A.,  i,  955. 
o-Benzoyl-;3-^-bromophenylhydrazine,  o- 

nitro-)3-nitroso-,    and  j3-nitroso-,   and 

its  metallic  derivatives  (Ponzio),  A., 

i,  338. 
a-Benzoylbutyric  acid  (Hope  and  Per- 
kin), T.,  2047. 
o-Benzoyl«sobutyric    acid,    ethyl    ester 

(Hope  and  Perkin),  T.,  2046. 
Benzoylcamphidine  and  its  chlorinated 

amide  {v.  Braun),  A.,  i,  398.     • 
f?-Benzoylcarvoxime      (Deussen      and 

Hahn),  a.,  i,  502. 
Benzoylchlorocarbamide     (Chattaway 

and  Wi'Nscu),  T.,  130. 
a-Benzoyl  -fi-p-  chlorophenylhydrazine 

(Ponzio  and  Chakkieu),  A.,  i,  444. 
o-Benzoyl-)3-2:4-rfichlorophenylliydraz- 

ine  (Ponzio),  A.,  i,  681. 
Benzoyl-i|/-codeine     hydrochloride    and 

methiodide    (Knohr,    Butler,     an' 

Horlkin),  a.,  i,  827. 
a-  and  ;3-Benzoylcrotonic  acid,  3-amino 

ethyl   esters,   and  imidc  cliloride  de 

rivatives  (Benary),  A.,  i,  890. 
Benzoylcumy  IglycoUonitrile    (  Francii 

and  Davis),  T.,  1406. 
Benzoyldiamines,  nitro-,    production  of 

aromatic,    and    their     azo-derivatives 

(Farbwerkk  vorm.  Meister, Lucius, 

&  BuiJNiNo),  A.,  i,  606. 
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Benzoyldibenzylamine   (Fiianzen),   A., 

i,  575. 
Benzoyldi'wbutylcarbamide     (McKke), 

A.,  i,  635. 
iV-Ben«oyl  l:2-dihydropapaverine    (Py- 

man),  T.,  16'22. 
4-Benzoyldiphenylamine,      2:6-c{uiitro-, 

and      '2:G-rfniitro-2'-hydroxy-      (Ull- 

MANN   and    W08NE8HEN8KY),    A.,    i, 

475. 
/>-Benzoyldiphenylmethane  (Dslacrr), 

A.,  i,  807. 
Benzoylethanesulphonio    aoid,    aodinm 

.salt  (KoiiLKii),  A.,  i,  939. 
/S-BenzoylethaneBulphonic    acid    (KoH- 

l-Eii),  A.,  i,  939. 
a-Benzoyl-a-ethylbutyrio     aoid,     ethyl 

ester,     jireparation     of      (Hope    and 

rEKKiN),  T.,   2048. 
Benzoylformaldehyde,       refraction      of 

(Smkdi.ey),  T.,  218  ;  P.,  17. 
Benzoylformio     acid.       See    Phenygly- 

oxylic  acid. 
Benzoylglycine,    f/i-nitro-,    ethyl    ester 

(Fuanzkn),  a.,  i,  575. 
Benzoylgaaiacol-5-8alphonic  acid, 

|iotassiuin  salt  (Hukk.mann  La  Roche 

k  Co.),  A.,  i,  7S9. 
Benzoylhordenine  niethiodide  (Baroer), 

T.,  2197. 
A'-Benzoyl-o-hydrozydiphenylamine 

(Gambakjan),  a.,  i,  911. 
Benzoyl/'-hydroxyphenylethylamine 

(Hauoer   and  \Vai,i-ole),  T.,    1722; 

l\,  229. 
Benzoyl-lactonitrile,  /richloro-  (Francis 

and  Davi.s),  T.,  1407. 
Benzoyl-leucine,     methyl     and     ethyl 

esters,  amide,  and  chloride  of  (Max), 

A.,  i,  926. 
(Benzoyl-leucine.     See  Hexoic  acid,  <• 

benzoylaniino-. 
<i^/-Benzoylmandelic  acid,  Z-nienthyl  ester 

(McKenzie    and    Humphries),    T., 

1112. 
Benzoylmandelonitrile,    and    j[;-chloro-, 

and  m-nitro-  (Francis  and  Davis), 

T.,  1404. 
Benzoyl-o-and-p-methoxymandelonitrile 

(Francis  and  Davi.s),  T.,  1405. 
Benzoyl -j^-methoxymandelonitrile,      vi- 

nitro-    (Francis     and     Davis),     T., 

1408. 
Benzoylmethyl-      and      ethyl -/)- amino - 

benzeneazo-3  naphthol  (Morgan  and 

Alcock),  T.,  1325. 
Benzoylmethyl-      and      ethyl -i>- amino - 

benzenediazonium  molybdates  (Mor- 
gan and  Alcock),  T.,  1325. 
Benzoylmethylanthranilic  acid,  o-nitro-, 

and  its  methyl  ester  (Schroeter  and 

Eisleb),  a.,  i,  578. 


a-Benzoyl-a-methylbutyric  acid,   cthvl 

ester      (Hope     and      Pep.kin),      T., 

2050. 
Benzoylmethyldit''obatyli'^>^arbamide 

and  its  hydrochloride  (McKee),  A.,  i, 

635. 
a.^- Benzoylmethyl-  and  ethyI-;>-phenyl- 

enediamine  (Morgan  and   Alcock), 

T.,  1322  ;  P.,  202. 
l-Benzoyl-l-methyl-3-tsopropylcyc/o- 

pentane  and   its   oxime  (Bouveault 

and  Lkvallois),  A.,  i,  497. 
3-Benzoyl-2-methylquinoline     and     its 

oxime  (Htakk  and  Hoffmann),  A.,  i, 

255. 
2-Benzoyl/3naphthaquinoline       (  Bor- 
sch e),  A.,  i,  957. 
2-Benzoyl-d-naphthaquinoline-l-carb- 

oxylic     acid      (IJok.sche),      A.,      i, 

957. 
Benzoyl-;3naphthylglycolIomtrile 

(FKANcisand  Davis),  T.,  1406. 
4-Benzoylnicotinic  acid  and  its  hydro- 
chloride,    and     3-benzoylt8onicotinic 

acid  (Kirpal),  A.,  i,  509. 
Benzoyl-2:5-dinitro-4  aminophenozy- 

acetic  acid,  nitro-  (Reverdin  and  de 

Li-c),  A.,  i,  914. 
Benioyh/mitrohydroxyanilinoacetic 

acid,  nitro-  (Revekdin  and  de  Luc), 

A.,  i,  914. 
Benzoyl  2:3-(or  2  6)^/nitro-4-methyI- 

aminophenol,  nitro-   (Reverdin  and 

de  Luc),  A.,  i,  378. 
Benzoyl -j>-nitrophenylethylamine  (Bar- 

GER   and    Walpole),   T.,    1721  ;    P., 

229. 
d-Benzoylornithine  (Fischer  andZsMP- 

li;;n),  a.,  i,  303. 
;;-Benzoyloxyacetophenone,     w-benzoyl- 

amino-    (TuTiN,  Caion,  and  Hann), 

T.,  2120. 
^'-Benzoyloxyanilinoacetic  acid  (Rever- 
din and  DR  Luc),  A.,  i,  913. 
o-Benzoyloxybenzaldehydeacetylphen- 

ylhydrazone   (Auweus    and     Eisen- 

lohk),  a.,  i,  917. 
(^-Benzoyloxybenzylacetamide  (Auwers 

and  Eisenlohr),  A.,  i,  916. 
2-Benzoyloxybenzylacetanilide,        3  5- 

rftbronio-  (Auwers  and  Eisenlohr), 

A.,  i,  916. 
2-Benzoyloxyben2yl-j»nitroacetanilide, 

3:5-rfibronio-    (Auwers    and    Eisen- 
lohr), A.,  i,  916. 
Benzoyloxyhomopiperonylonitrile 

(Francis  and  Davis),  T.,  1406. 
a-Benzoyloxy-7-phenylisocrotononitrile 

(Francis  and  Davis),  T.,  1406. 
Benzoyljoeroxysulphonic  acid,  potassium 

salt  (Willstatter  and  Hauensteix), 

A.,  ii,  567. 
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Benzoylphenacyldialuric  acid  (Kuhling 

and  Schkeider),  A.,  i,  425. 
S-Benzoylplieiiothiazine,  5-nitro-  (Ull- 

MANN    and    Wosnessensky),   A.,    i, 

475. 
S-Benzoylphenoxazine,    5-nitro-     (Ull- 

MANN    and   Wosnessensky),    A.,   i, 

475. 
Benzoylphenylalanine,  methyl  and  ethyl 

esters,  amide,  and  chloride  of  (Max), 

A.,  i,  926. 
Benzoylphenylanthranilic  acid,  o-nitro-, 

and  its  methyl  ester,  and  silver  salt 

(ScHUOETEB    and    Eisleb),     A.,     i, 

578. 
Benzoylphenylazomethylene  {azibenzil), 

mechanism  of  formation  of  diphenyl- 

keten   from    (ScHROETEii   and    MoT- 

schmann),  a.,  i,  774. 
Benzoyl-a-phenylbenzylhydrazine,      m- 

nitro-  (Franzen),  A.,  i,  575. 
a-Benzoyl-)3-phenylisobutyric  acid,  ethyl 

ester  (Hope  and  Perkin),  T.,  2046. 
Benzoyl -^-phenylenediamine         hydro- 
chloride   (Morgan    and    Alcock), 
T.,  1323  ;  P.,  202. 

nitro-  (Farbwerke  vorm.  Meisteb, 
Lucius,  &  Bruning),  A.,  i,  607. 
Benzoyl -j^-phenylenediaminesalphonic 

acid,      preparation      of      (Badische 

Anilin-    &    Soda-Fabrik),     A.,     i, 

964. 
iV-Benzoylphenylethylamine,  a-p- 

hydroxy-  (Tutin,  Caton,  and  Hann), 

T.,  2123. 
a-Benzoyl-3-phenyl-a-ethylpropionic 

acid,  ethyl  ester  (HorE  and  Perkin), 

T.,  2050. 
iV^-Benzoyl-3-phenylgIycylj?-cresol  and 

its  oxime  (AuwERS  and  MiJLLEB),  A., 

i,  223. 
Benzoylphenylhydrazine,     method      of 
formation  of  (Angeli  and  Castel- 
lana),  a.,  i,  421. 

action  of  unsymmetrical,  on  o-benzo- 
quinone  (McPher.son  and  Lucas), 
a.,  i,  193. 

p-bromo-  (Wislicenus  and  Elvert), 
A.,  i,  31. 
2-Benzoyi-3-phenyl-j3-naphthaqainoline 

(Bousche),  a.,  i,  957. 
2-Benzoyl-3-phenyl-;8-naphthaquinoline- 

1-carboxylic  acid  ( Borsch e),   A.,   i, 

957. 
3-Benzoyl-2  phenylqninoline     and     its 

oxime  (Stark  and  Hoffmann),  A.,  i, 

255. 
Benzoylphosphamic   acid    and    chloride 

(TiTHERLEYand  Wokrall),  T.,  1153; 

P.,  150. 
Benzoylphthalylcadaverine  (v.  Braun), 

A.,  i,  399. 


d-    and      c^^Benzoylproline,      /n-nitro- 

(FisciiER  and  Zempl^n),  A.,  i,  793. 
a-Benzoylpropionic    acid     (Hope    and 

Perkin),  T.,  2045. 
3-Benzoyl-l-z'sopropylci/cZopentane     and 
its   oxime   (Bouveault   and  Leval- 
LOis),  A.,  i,  497. 
)8-Benzoyl-a-styrylpropionic      acid,     a- 
cyano-,    ethyl    ester  (Haworth),  T., 
484. 
A^-Benzoyltetrahydropapaverine,      and 
bromo-     (Pyman),     T.,     1617  ;     P., 
217. 
Benzoyl-^-tolylglycoUonitrile  (Francis 

and  Davis),  T.,  1405. 
A''-Benzoyl-3-p-tolylglycyl-i?cresol  (Au- 

WERS  and  Muller),  A.,  i,  223. 
o-Benzoyl-)3-;>-tolylhydrazine     (Ponzio 

and  Charrier),  A.,  i,  444. 
j3-Benzoyltriphenylcarbinol  (Delacre), 

A.,i,  807. 
^-Benzoyltriphenylmethane  (Delacre), 

A.,  i,  807. 
Benzoyltropeine     (Z-camphorsulphonate 
(Barrowcliff    and    Tutin),    T., 
1972  ;  P.,  257. 
salts  of,  and  o-,  m-,  and  ^-hydroxy-, 
salts  of  (Jowett  and  Pyman),  t., 
1028. 
Benzoyl-ifz-tropeine,   d-    and    (^-bromo- 
camphorsulphonates      (Barrowcliff 
and  Tutin),  T.,1972;  P.,  257. 
Benzyl  alcohol,  3:4-(?zhydroxy-,  carbonate 
acetate  (Pauly  and  Alexander),  A., 
i,  590. 
Benzyl    bromide,    rftbromo-o-hydroxy-, 
heptoatcs  of  (Auw^ers,  Dannehl, 
and  Muller),  A.,  i,  188. 
chloride,  condensation  of,  with  diethyl 
malonate,  and  with  methyl  cyano- 
acetate,      by     calcium     ethoxide 
(Perkin  and  Pratt),  T.,  162 
(^z'hydroxy-,  carbonate  (Pauly  and 

Alexander),  A.,  i,  590. 
TO-nitro- (CARRfe),  A.,  i,  300. 
cyanide.     See  Phenylacetonitrile. 
ether,  formation  of  (Wegsch  eider), 
A.,  i,  26. 

aa,-dic\i\ovo-2:2' -dimtro- ,  diacetoxy- 
derivative,    ao-c?ichloro-3:3'-   and 
-4:4'-dinitro-,andao-c?ibromo-2:2- 
and    -4:4'-o?mitro-    (Kliegl  and 
Haas),  A.,  i,  570. 
m-nitro-  (Carri!:),  A.,  i,  300. 
mercaptan,      action     of     phosphorus 
pentabromide   and  pentachloride 
on  (Autenrietii  and  Geyer),  A., 
i,  26. 
0-,   m-,   and  7)-nitro-   (Price    and 
Twiss),  T.,  1725  ;  P.,  232. 
potassium  selenosnlphate  (Price  and 
Jones),  T.,  1729  ;  P.,  234. 
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Benzyl  potassium  8e1enoF>u1phate,  O;  tn-, 
tiiia  ;;nitro-  (Tkicb  and  Jones),  T., 
1729:  P.,  234. 
(fi'selcnidH    (Prkk    and    Jonbs),   T., 
1729;  P.,  234. 
0-,    m-,  and    ;>-iiitro-    (PRirB    and 
Jones),  T.,  1729  ;  P.,  234. 
sulphide,     a-hjtlroxy-     (Fromm    and 

Eiii-UKT),  A.,  i,  902. 
{^tsulpliide,  and  oiiitro-,   preparation 
of  (Pkice  and  Twlss),   T.,   1490; 
P.,  211. 
sulphoxido,   constitution    of  (Fromm 
and  Krfurt),  A.,  i,  902. 
a  po.ssible  caHO  of  dynamic  isomerism 
(Smyth k),  T..  349. 
;)(rtlii<i<-yanate    (KosENHRlM,     Levt, 
ami  (JuiNHArM),  A.,  i,  776. 
Benzylaoetophenone.a/S-dtbromo-, stereo- 
isomeric  moditicationa  of  (Smedley). 
P.,  2r)9. 
Bensylamines,    cyano-    (Fii^cher    and 
Woi.iF.ii).  A.,  i,  638. 
nu'tliylatcd  (Kmdk),  A.,  i,  709. 
Beni7l-;>-aminophenol  and  ita  salts  with 
acids      (CllKMlKCHR       Fabrik       auf 
Aktien  vorm.  E.  Scherino),  a.,  i, 
915. 
BenzTlam]noniamiridichloride(GuTBlER 

and  Lindneh),  A.,  ii,  1026. 
Benzylaniline,  mcyano-,  and  its  hydro- 
chloride, picrate,  and  nitro.saniine, 
and  ;>-cyano-,  and  its  hydrochloride 
and  nitroso-derivative  (!•  ischer  and 
Woi.tk.k),  a.,  i,  639. 
Benzylanthrone,     cfiebloro-    (Padota), 

A.,  i,  6^)5. 
Benzylborio  acid,  and  its  isobutyl  ester 
(KiioTixsKY   and    Mei.amed),   A.,   i, 
864. 
Benzylchlorocarbamide       (Chattaway 

and  WuN.scn),  T.,  134. 
Benzyl(<^/chlorocarbamide  (Chattaway 

and  WiiNscH),  T.,  134. 
Benzyl^ichlorocarbamide  (Chattaway 

and  Wunsch),  T.  134. 
Benzyl j°5ocoamaranone   (Czaplicki,    v. 
Kostanecki,  and  Lampe),  A.,  i,  235. 
1- Benzyl iSDdialuric  acid  (Johnson  and 

Jones),  A.,  i,  60. 
Benzyldiethoxysilicyl    oxide    (Martin 

and  Kii'I'Ing),  T.,  310. 
Benzyldihydrocarvone    and    its    oxime 

(Szelixski),  A.,  i,  246. 
Benzyldihydropalegone  and  its  oxime 

(Szelinski),  a.,  i,  246. 
l-Benzyl-3:4-dihydro!'soquinoline  and  its 
picrate  and  platitiichloride  (Pictet 
and  Kay),  A.,  i,  514. 
a-Benzyl-aa-dimethylacetophenone  and 
its  oxime  (Hai.ler  and  Bauer),  A., 
i,  655, 


9-Ben>yl-2:IO-diinethyldih7dronaphth- 

aoridine  (Frku.nd  and  Bode),  A.,  i, 

515. 
Beniyldimetbyl'/'-phenylenediamine,  o- 

cyaiio-,  and  it«  hyiir<>clil'iide  picnit**, 

and    nitro-derivatire,    and    p-ryano-, 

and    its    nitrosamine    (FlscBRR    and 

Woi.ter).  a.,  i,  639. 
1  Benzyl  3:4-dimetbylaraeil  (Wheeler 

and  M<  FAHi.ANn),  A.,  i,  678. 
8  BenzyI-l:4-dimethylaraoil  (Wheeler 

and  McFaki.and),  A.,  i,  678. 
2-Beniyldiphenyl,  4:4'  dianiino-,  and  its 

hydro*  hl.iride  (C'ARRfe),  A.,  i,  262. 
S-Beniyldipbenyl,  4:4'-diamino- 

(CAiUif),  A.,  i.  339. 
Benzylethylacetic  acid.     See  jS-Phenyl- 

a  rt!iv!pr<'pioiiif  acid. 
Benzylethylammoniam         iridichloride 

(tJiTitiKK  and  Linkner),  A.,  ii.  1026. 
BeuylethylpropyU^bntyUilieane,  pre- 

parntion  of  (ku'MNO  and  Davis),  T., 

73  :  P..  9. 
dl-  Benzy  lethylpropyl  r^batylsilieaii*- 

■alphonic  acid  and  its  salts,  and  ex- 

jKTinitntH  on  its  resolution  (Kippino 

and  Davi.s).  T..  69  ;  P.,  9. 
1  -Benzyl  2  ethy Ithiol  4  methyldihydro- 

6-pyriinidone  (Wheeler  and  McFar- 

LAND),  A.,  i,  678. 
/«/•/. -Benzylfenchol  (Leroide),  A.,  i,  696. 
Benzylfurfuraldehyde    and    its   oximcs 

and     phenylhydrazide    (Fenton    and 

Hobinson),  T.,  1335  ;  P.,  193. 
/3-Benzylglutaric  acid,  aa'-<:{tVyaiio-,  and 

its  Mlver  .salt  (Haworth),  T.,  484. 
Benzylidene,       2-i"hloro-4-acetylamino-, 

diacetate  of  (Blanksma),  A.,  i,  936. 
Benzylidene    compound,    CuHi^N^    (v. 

Pf.chmaxn  and  I^ater),  A.,  i,  271. 
Benzylideneacetazine  (Knopfer),  A.,  i, 

188. 
Benzylideneacetophenone,  p,  p-dich]oTo-. 

See     Phenyl     p-chlcrostyryl    ketone, 

p-ch\oTo-. 
l-Benzylideneamiiio-2:5-dimethyl-l:3- 

triazole,  wi-nitro-  (Pellizzari),  A.,  i, 

535. 
3  -Benzylideneaiiiino-2-niethyl-4-quin- 

azolone  (Bogert  and  Gortnek),  A., 

i,  679. 
4-BenzyIideneaniino-l-phenol-2-8ul- 

phonic  acid,  potassium  salts  (Bauer), 

A.,  i,  470. 
Benzylideneanhydroacetonebenzil,    iso- 

meride  of  (Gray),  T.,  2143. 
Benzylidene  -p-  ani  sidine  -2-  sulphonic 

acid,  potassium  salt  (Bauer),  A.,  i, 

470. 
Benzylideneanisylideneq/c/opentanones, 

stereoisomeric,  preparation  of  (Stobbe), 

A.,  i,  309. 
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Benzylidenebenzhydrazide-oxime  (Wie- 

land),  a.,  i,  885. 
Beiizylidenebis-4-hydroxy-7-methyl- 

coumarin  (Ansihuiz,  Wagner,  and 

Junkersdohf).  a.,  i,  664. 
Benzylidenecamphors,   o-,   m-,    and   j)- 

liydroxy-,  preparation  of  (Haller  and 

Bauer),  A.,  i,  595. 
Benzylideneisocoumaraiione(CzAPLicKi, 

V.  KosTANECKi,  and   Lampe),    A.,  i, 

236. 
Benzylidenecoumaranones,     conversion 

of,  into  flavonols  (Auwers  and  Mul- 

ler),  a.,  i,  45. 
Benzylideneglycol,  (^ihydroxy-,  carbon- 
ate   diacetaie    (Pauly    and     Alex- 
ander), A.,  i,  590. 
Benzylideneguanylcarbamide    and    its 

picrate       (Ostrogovich),       A.,       i, 

461. 
Benzylidene-jo-hydroxylaminoacetanil- 

ide    (Brand     and     Stohr),     A.,    i, 

564. 
3-Beiizylideiie-6-methylflavanone     (Au- 

WEES  and  Arndt),  A.,  i,  669. 
4-Beiizylidenemethyl-6-metliyl-2-pyr- 

imidone    and    its  sodium    salt,    and 

hydrochloride,   nitrate,  and  sulphate, 

and  p-hydi'Oxy-derivative  (Stark),  A., 

ii,  261. 
Benzylidene-3-metliylphthalide     (Mul- 
LER),  A.,  i,  159. 

nitro-  (MiJLLKR),  A.,  i,  160. 
3-Benzylidene-6-metliyltliioflavanone 

and  its   bromide  and  hydroxylamine 

additive      product      (Auwers      and 

Arndt),  A.,  i,  668. 
l-Benzylidenenaphtliylhydrazone-4-sul- 

phonic  acid,  sodium  salt  (Bucherer 

and  Schmidt),  A.,  i,  522. 
2-BeiizylideneiiaphthylIiydrazone-6-sul- 

phonic  acid,  sodium  salt  (Bucherer 

and  Schmidt),  A.,  i,  522. 
Benzylideneoxaldihydrazideoxime 

(WiELAND),  A.,  i,  885. 
Benzylideneoxiudole,  and  m-nitro-,  o-,  m-, 

and  jo-hydroxy-,  and  2:4-  and   ^•.idi- 

hydroxy-  (Wahl  and  Bagard),  A.,  i, 

735. 
BenzylidenephoBphamic     chloride,     a- 

cliloro-  (TiTHERLEY  and  Worrall), 

T.,  1149;  P.,  150. 
lO-Benzylidenephthaloperine     (Sachs), 

A.,  i,  430. 
Benzylidene-m-toluidine,    m-    and     p- 

hydroxy-  (Senier  and    Shepheard), 

T.,  1951. 
Benzylmalonamlde,     o-nitro-     (Conrad 

and  Schui.zk),  A.,  i,  213. 
Benzylmalonic  acid,  ^-amino-,  and  its 

hydrochloride     (Abderhalden     and 

Brossa),  A.,  1,  800. 


Benzylmalonic    acid,    p-iodo-    (Abder- 
halden and  Brossa),  A.,  i,  800. 
Benzylmethylacetic  acid.    See  j8-Phenyl- 

a-methylpropionic  acid. 
Benzylmethylamine,  o-cyano-,    and    its 

hydrochloride   und   auridiloride    (Fi- 
scher and  Wolter),  A.,  i,  639. 
/3-Benzyl-/3-metliylbutane    (Tafel    and 

JuRGENs),  A.,  i,  545. 
9-Benzyl-lO-methyldihydroacridine 

(Kreund  and  Bode),  A.,  i,  515. 
1  -Benzyl-2-metbyl- 1 :2-dihydrowoquinol- 

ine  and  its  derivatives  (Freund  and 

Bode),  A.,  i,  516. 
2-Benzyl-l-methyl-A2-c?/c?ohexene  (Mu 

RAT),  A.,  i,  147. 
Benzyl-S-methylphthalide      (  Muller) 

A.,  i,  159. 
l-Benzyl-2-niethylpyrrolidone,  2-cyano 

(KtJHLiNG     and     Frank),     A.,     i 

955. 
l-and5-Benzyl-4-methyluracil(WHEKL 

ER      and      McFarland),       A.,      i 

678. 
6-Benzyl-4-methyIuracil,  2-thio 

(Wheeler  and  McFarland),  A.,  i 

678. 
Benzyl-a-naphthylamine,       2:4-^iiiitro- 

(Ullmann  and  Bruck),  A.,  i,  22. 
A^-Benzyl-o-nitrobenzaldoxime  hydrogen 

joeriodiiies  (Beckmann,  Ebert,  Net- 

scHER,  and  Schulz),  A.,  i,  654. 
Benzyl-;?-nitropheiiylhydrazine,         di- 

bromo-^-hydroXy-,      o-iV-acetate      of 

(Auwers    and    Dannehl),     A.,     i, 

223. 
2-Benzylperimidine  and  its  salts  (Sachs), 

A.,  i,  428. 
Benzylphenaceturic  acid,  derivatives  of 

(l{.R0pr,  Decker,  and  Zoellner),  A., 

i,  388. 
Benzylphthalimide  (Tingle  and  Bren- 

ton),  a.,  i,  799. 
10-Benzylphthaloperine,       10-hydroxy- 

(Sachs),  a.,  i,  430. 
Benzylpipecoline,  d-,  and  its  hydrogen 

tartrate,    and     aurichloride,     and    r- 

(Ladenburo    and    Sobecki),    A.,    i, 

832. 
a-Benzylthiolacrylic  acid,   )8-liydroxy-, 

ethyl  ester  (Johnson  and  Guest),  A., 

i,  745. 
2-Benzylthiol-5-benzyl-4-methyldihy- 

dro-6-pyr  imidone      (Wheeler     and 

McFarland),  A.,i,  678. 
6-BenzyIthiolcytosine     (Johnson    and 

Guest),  A,  i.,  744. 
6 -Benzyl thiol -2- ethy Ithiolpyrinudine,  6 - 

chloro-,  and  6-amino-  (Johnson  and 

Guest),  A.,  i,  745. 
6-Benzylthiol-2-ethylthiol-6-pyrimidone 

(Johnson  and  Guest),  A.,  i,  745. 
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6  Benzyltbiol  4  meth7l-2-p7rimidone,  o- 
iiitro-  (WiiEELEii  and  McFauland), 
A.,  i,  970. 
S-Benzylthiol-S-pyrimidone,  2-thio- 
(,I()iiN.soN  and  Ul'Kst),  A.,  i, 
74r.. 
6  Benzylthiolaraeil      (Johnhon       and 

(ii'r.sr),  A.,  i,  744. 
3-Benz7loracil,i>n!|>arationof(WHEELEK 

and  Johnson),  A.,  i,  677. 
Benzyluracils,    1-  and  3-,    5-hydroxy- 

(.Ioiinnon  and  Jonks),  A.,  i,  60. 
.2  Benzyl-Sveratryloxasole  (Robinson), 

T.,  2173;  V  ,  '-'9.1. 
Bergamot  oil,   analysis  of  (Berti^  and 

KoMKo),  A.,  ii,  352. 
BcUi   vti/;iaris,  sucro-clnfitic  enzymes  in 
(RoHEKTsoN,  Ikvine,    and   Dobson), 
A.,  ii,  695. 
Betaine   from   plants,    preparation  and 
ivslimation   of   (Scuui.ze),    A.,    ii, 
605. 
behaviour  of,  in  the  animal  organism 
(Kohluausch),  a.,  ii,  918. 
Bduln  alba,  oil  from  (Haensel),  A.,  i, 

111. 
Bianthrone.     See  Diantliraquinone. 
Bile,  chemical  treatment  of  (PiETfRE), 
A.,  i,  206. 
derivatives,      haemolytic     action     of 
(MacLean  and  Hutchinson),  A., 
ii,  816. 
.  green   pigment    of  (Piettre),  A.,  i, 
115. 
influence  of,  on   diastases  (Wohlge- 
muth), A.,  ii,  1038. 
ox.     See  Ox-bile, 
of  the  walrus.     See  Walrus. 
Bile  acids,  reaction  of,  with  rhamnose 
and     5-methylfuraldehyde     (Neu- 
BERO),  A.,  ii,  195. 
separation  of  (Piettre),  A.,  i,  206. 
Bile  pigments  (KfJsTER),  A.,  i,  319. 
Bilianic  acid,  fusion  of,  witli  potassium 
hydroxide  (v.  FiJRTH  and  Jerusalem), 
A.,  i,  697. 
Biliary    acids,    detection    of,    in    urine 
(WiTTELS    and    Welwart),    A.,    iii 
1057. 
Biliflavin  (Piettre),  A.,  i,  402. 
Bilirubin  (Piettre),  A.,  i,  402. 

and   its   fission   products  (KiJstner), 
A.,  i,  319 
Biliverdin     and     its     fission     products 

(Kuster),  a.,  i,  319. 
Binary     systems     containing     sulphur 

(Kruyt),  a.,  ii,  228. 
Bio-chemistry    of    haemolysis    (Moore, 
Wilson,   and   Hutchinson),   A.,  ii, 
815. 
Biologrical  action  of  salts  (Schloss),  A., 
ii,  598,  1032. 


Birch  bark  oil  (Haensel),  A.,  i,  111. 
Birds,    occurrence    of    silicic    acid    in 

(Cerxv),  a.,  ii,  911. 
m-Bisacetanthranil.      See    uo-Phthalic 

aci<l,  4:6-diacetylan)ino-,  diUctam  of, 
Bi8acetoacetyl-l:5-napbthylenediamine 

(FiN'.EK  and  Si'iTZ),  A.,  i,  523. 
Bitbenzeneazo-a-naphtbol     mercariacet- 

Rte  (Mitchell  and  Smith),  T.,  1435  ; 

P.,  209. 
Bisbenzoylaiodi phenyl  (PoNZin),  A.,  i, 

681. 
Bis-iV-benzylaniaaldoxime  hydrogen  tri- 

iodide  (  IJeckmann,  Kbert,  Netschkr, 

and  SfHULZ),  A.,  i,  653. 
Bi8-2':4':6'-^ribromobenEeneaso-a-naph- 

thol  (Mitchell  and  Smith),  T.,  1437  ; 

P.,  210. 
Bisbromopiperonylidenebensidine  (Tor- 

i:ky  and  C"i.ai;kk).  A.,  i.  421. 
Bisbromovanillidenebenzidine    (Tokrey 

.iiui  Ci,ai;ke),  a.,  i,  421. 
Bischloroacetylcrotonic  acid,  iS-aniino-, 

ethyl  aster  (Henary),  A.,  i,  889. 
Bis-deBmethylbrncinoIone  (Leuchs  and 

Weber),  A.,  i,  954. 
Bisdiketohydrindene    {diphthalylethane) 

(Vo.swiNCKEi.},  A.,  i,  166. 
Bis(4:5-dimethozy-2-3-ethylaminoethyl- 

bensylidene  acetone    and    its    hydro- 
chloride (Pyman),  T.,  1747. 
Bis(4:5-dimethoxy-2-3-methylamino- 

ethylbensylidene)-acetone      and      iti> 

dil)vdroehloride  (Pyman),   T.,   1274  ; 

P., '190. 
3:3-Bi8indole(WAHLand  Bagard),  A.,  i, 

330. 
Bismarck- brown,   rate  of  formation   of 

(Veley),  T.,  1189;  P.,  175. 
5:5-Bi8-;)-methoz3rphenylthiohydantoin 

(BiLTZ,   Krkbs,   and  Skydel),   A.,  i, 

526. 
Bi8(2-j3-methylaminoethyIbenzylidene)- 

acetone  and  its  rfihydriodide  (Pyman), 

T.,  1750. 
Bismethylconmaranones      (Fries     and 

Finck),  A.,  i,  44. 
Bismnth,  atomic  weight  of  (Gutbier  and 
Mehler),  a.,  ii,  55  ;  (Gutbier  and 
Jans.sen),  a.,  ii,  56. 

and  thallium,  mixed  crystals  of 
(Tammann  and  Masing),  A.,  ii, 
669. 

and  bismuth  chloride,  electrical 
conductivity,  viscosity,  and  density 
of  mixtures  of  (Aten),  A.,  ii, 
537. 
Bismnth  alloys,  with  cobalt  (Ducel- 
liez),  a.  ,  ii,  242. 

with  tin,  temperatures  of  fusion, 
specific  heats,  and  densities  of 
(Marenin),  a.,  ii,   117. 
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Bismuth    salts,   action    of   ammoniacal 
hydrogen  peroxide  on  (Gutbier  and 
BuNz),  A.,  ii,  407. 
Bismuth  bromide,  analysis  of  (Gutbier 
and  Mehler),  A.,  ii,  55. 
hydrolytic  decomposition  of  (Dubri- 
say),  a.,  ii,  742. 
chloride,    hydrolytic    dissociation    of 

(Dubrisay),  a.,  ii,  406. 
thallous     chlorides     (Ephraim     and 

Barteczko),  a.  ,  ii,  237. 
halides,    hydrolysis    of    (Herz     and 
Bulla),  A.,  ii,  320. 
influence    of   temperature    on    the 
hydrolysis  of  (Herz  and  Bulla), 
A.,  ii,  674. 
hydroxide,  equilibrium  reactions  with 
(Herz  and  Bulla),  A.,  ii,  896. 
and   its  behaviour   towards   alkalis 
(Moser),  A.J  ii,  320. 
iodide,    hydrolytic    decomposition    of 

(Dubrisay),  A.,  ii,  812. 
trioxide,  solubility  of,  in  alkali  hydr- 
oxides    (Knox),     T.,     1760  ;     P., 
226. 
oxyiodides  (Dubrisay),  A.,  ii,  812. 
sulphate,  synthesis  of  (Gutbier  and 

Janssen),  a.,  ii,  56. 
^mulphide,    solubility    of,    in    alkali 
sulphides    (Knox),    T.,   1760 ;    P., 
226. 
Bismuthous  compounds  (Herz),  A.,  ii, 
150. 
Bismuth  organic  compounds  : — 
Bismuth     paranucleate     (Richter), 

A.,  i,  275. 
Bismuth    salts    of    brominated   cate- 
chols   (Chemische    Fabrik    von 
Heyden),  a.,  i,  469. 
Bismuth,   lead,   copper,    cadmium,   and 
mercury,  microchemical  analysis  of 
(Schoorl),  a.,  ii,  96. 
estimation    of.    in    "bismuthum    tri- 
bromophenylicum "  (Schlenk),  A., 
ii,  705. 
volumetric  estimation  of  (Ehrenfeld 

and  Indra),  A.,  ii,  270. 
and  lead,   quantitative   separation  of 
(Galletly  and  Henderson),  A.,  ii, 
833. 
Bismuthous  compounds.     See  under  Bis- 
muth. 
Bis-2:4-rfmitrophenyldianthramlide 

(ScHROETER  and  Eisleb),  a.,  i,  576. 
Bis-S-nitropiperonylidenebenzidine 

(ToRRKY  and  Clarke),  A.,  i,  421. 
2:2'-Bisozythionaphthen.       See     Thio- 

indigo. 
Bis-A^-phenylbenzaldozime  hydrogen  iri- 
iodide  and  the  N-o-,  m-,  and  )o-tolyl 
derivatives       (Beckmann,       Ebert, 
Netscher,  and  Sohulz),  A.,  i,  653. 


Bistetrazyl,      <£ihydroxy-     (Wieland), 

A.,  i,  885. 
Bis-iV^-o-tolylanisaldoxime  hydrojren  tri- 
and  penta-iodide  (Beckmann,  Ebert, 
Netscher,     and    Scuulz),     A.,     i, 
653. 
Bitter  principles  and  glucosides,  estima- 
of,  with  Zeiss  immersion  refractometer 
(Utz),  a.,  ii,  193. 
Bitumens      and      carbonaceous       sub- 
stances    (Charitschkoff),     a.,     i, 
39. 
Bityite    from    Madagascar    (Lacroix), 

A.,  ii,  58. 
Biuret,  acid  product  of  the  synthesis  of, 
by  ethyl  cyanoacetate,  and  cyanuric 
acid,  and  their  salts,  comparative 
crystallography  of  (Billows),  A.,  i, 
462. 
Biuret  reaction,  compounds  showing  the 

(Tschugaeff),  a.,  i,  369. 
Bixin,  constitution  of  (van  Hasselt), 
A.,  i,  598. 
methyl     and      ethyl     ethers      (van 
Hasselt),  A.,  i,  598. 
iwBixin  (van  Hasselt),  A. ,  i,  598. 
Blast-furnace    slags,     constitution     of 

(Theusner),  a.,  ii,   240. 
Bleaching     powder,      composition      of 
(Orton  and  Jones),  T.,  757. 
a  crystalline  (Orton  and  Jones),  T., 

751  ;  P.,  74. 
estimation  of  the  alkalinity  of  (Orton 
and  Jones),  A.,  ii,  701. 
Blendes,  spectographic  analysis  of  (Ur- 

bain),  a.,  ii,  1026. 
Blood,  dissociation  curve  of  (Barcroft 
and  Gamis),  A.,  ii,  815. 
oxidative  processes  in  the  (Morawitz), 

A.,  ii,  592. 
behaviour   of   acetylene    to    (Lewin, 
Miethe,     and    Stenger),    A.,    i, 
857. 
prolonged  existence   of  adrenaline  in 

(Jackson),  A.,  ii,  159. 
"albumose"  in  normal  (Bywaters), 

A.,  U,  159.        ^ 
catalase  of  (Lockemann,  Thies,  and 
Wichern),  a.,  ii,  324  ;  (Gessard), 
A.,  ii,  682. 
coagulation      (Mellanby),     A.,      ii, 
158;    (Morawitz),   A.,   ii,  592; 
(Rettger  ;    Mellanby),  A.,   ii, 
680. 
and  calcium  ions  (Collingwood), 
A.,  ii,  681. 
coagulation -time  of,  in  man  (Addis), 

A.,  ii,  68. 
behaviour  of  diastase  in  the  (Wohl- 
gemuth), A.,  ii,  1036. 
diastases  in  the  (Carlson  and  Luck- 
hardt),  a.,  ii,  68. 
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Blood,  linking  of  the  iron  in  the  colour- 
inK  matter  of  (WiLLSTATTEli),  A.,  i, 
979. 

almorption  of  nitrous  oxide  by  (SiB- 
hkck),  a.,  ii,  679. 

\y>;t'n,    cajiarity    of    (Boycott  and 
DoiroLAs),  A.,  ii,  249. 

liroteicaci(i8in(IJKOwiN8Ki),  A.,  ii,  69. 

8Ugarof(MiciiAELi.sand  Koxa;  LliFiNK 
and  H()ri,ri)),  A.,  ii,  68;  (Boycott 
and  DouoLAs),  A.,  ii,  249;  (Ml- 
CHAELI8  and  Rona),  A.,  ii,  680  ; 
(RoNA  and  Michaems),  A.,  ii,  680. 

partition  of  sugar  in  (Hollingek), 
A.,  ii,  496. 

total  sugar  in  plasma  and  globules  of 
(Li'ii'iNE  ana  Boumd),  A.,  ii,  903. 

and  related  colouring  matters,  clinical 
metho<ls  for  detection  of  (ScHUMll), 
A.,  ii,  195. 

l)l>enolj)hthalein  as  a  reagent  for 
(P0ZZI-E.SCOT),  A.,  ii,  195. 

and  pus,  tests  for  (Kastle  and 
Roberts),  A.,  ii,  628. 

and  serum,  eleclrochemical  measure- 
ment of  alkalinity  in  (MlCHAELIs 
and  Rona),  A.,  ii,  680. 

estimation  of  carbon  dioxide  in  (DlB- 
beit),  a.,  ii,  267. 

estimation   of  reducing  substances  in 
(Macleop),  a,  ii,  442. 
Blood-clot  of  the  king-crab  (Ausbebg  and 

Clai:k),  a.,  ii,  68. 
Blood-corpasoles,  action  of  light  on,  and 
optical  sensitisation  of  the    action 
(Has.selbalch),  a.,  i,  857. 

significance  of  the  cataphoresis  of 
(Hober),  a.,  ii,  903. 

and  plasma,  influence  of  carbon  dioxide 
on  division  of  electrolytes  l)etween 
(Spiro  and  Henderson),  A.,  ii,  157. 

permeability  of,  for  dextrose  (Rona 
and  MiCHAELls),  A.,  ii,  680. 

passage  of  calcium  ions  through  (Ham- 
burger), A.,  ii,  1030. 

red,  physico-chemical  relations  of 
(Bang),  A.,  ii,  413. 
agglutination  and  hemolysis  of,  by 
salts  of  heavy  metals  (Dunin- 
Borkowski  and  Szvmanowski), 
A.,  ii,  ;)03. 
Blood  derivatives  and  hjematoporphyrin, 

preparation  of  (Eschbaum),  A.,  i,  538. 
Blood    gases     of    invertebrate    marine 

animals  (Winterstein),  A.,  ii,  746. 
Blood  pigment   (Piloty),    A.,   i,  539; 
(Makchlewski),   a.,  i,    749;  (Pi- 
loty   and    Merzbacher),    A.,     i, 
857,    858. 

human,  in  normal  and  pathological 
conditions  (Butterfield),  A.,  ii, 
903. 


Blood  pigment  and  quinine   (Lkwin), 

A.,  ii,  593. 
Blood-pigments,  action  of  light  on,  and 

optical    sensitisation     of    the    action 

(Ha.s8ELBAlch),  a.,  i,  857. 
Blood  plasma  of  rabbitsand  dogs,  amount 

of  peptolytic  ferment  in,  and  in  red 

blood  corpuscles  of  these  animals  (Ab- 

derhalden  and  Pincu.ssohn),  A.,  ii, 

816. 
Blood-pressnre,  effect  on,  of  d-,  /-,  and 

^//-adrenaline      (Abderualden     and 

Muller),  a.,  ii,  159. 
Blood-serum,  mod  ideations  in   the  che- 
mico-physical  properties  of,  by  beat- 
ing    at   55 — 60°    (QUAGUABIELLO), 

A.,  ii,  1030. 
maltase  of  the  (KusrMOTo),  A.,  ii,  69. 
detection  of  adrenaline  in  (Comesatti), 

A.,  ii,  628. 
reaction    of,     in     malignant    disease 
(Watson),  A.,  ii,  507. 
Blood-yascolar      system     and     heart, 
action  of  calcium  and  strontium  salts 
on  (Rutkewitsch),  a.,  ii,  909. 
Body,  animal,  di.>>tribution  of  ioiline  in 
(v.  den  Velhen),  A.,  ii,  911. 
nuclein  synthesis  in  the  (McCoLLUki ) 
A.,  ii,  1033. 
Body  fluids,  diastases  in  (Carlson  and 

Luckhardt),  a.,  ii,  68. 
Boiling-point  curves  in  a  binary  system 

(Jonker),  a.,  ii,   466. 
Boiling-points,    law    of     corresponding 
(Duhrinc),  a.,  ii,  119. 
relations  between  (Earl),  A.,  ii,  969. 
of  aqueous  solutions,  moditications  of 
the  Beckmann  apparatu8for(KNECHT 
and  Batey),  A.,   ii,  791. 
vacuum  distillation  and  the  effect   of 
gravity  on  the(KRAFi''T),  A.,  ii,  969. 
of    very  small  quantities   of   liquids, 
determination  of  (O'DowD  and  Per- 
kin),  a.,  ii,  20. 
under  diminished  pressure,    an  error 
little  considered  in  the  determina- 
tion of  (v.    Rechenberg),  a.,   ii, 
544  ;  (Hansen),  A.,  ii,  969. 
determination     of,      under     ordinary 

pressure  (Krafft),  A.,    ii,  969. 
of  metals,  calculation  of  (Kraft  and 
Knocke),  A.,  ii,  211. 
determination     of     (Greenwood), 
A.,    ii,  720. 
Bolognian    stones    (pkosphoresent    calc- 
ium, strontium,  and  barium  sulphide 
preparations)     (Vanino     and     ZuM- 
busch),  a.,  ii,  731. 
Bomb  calorimeter,  estimation  of  carbon 

by  (Fries),  A.,  ii,  270. 
Boric  acid,  anhydride,  and  borates.   See 
under  Boron. 
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Borneol,  and  woborneol,  action  of  potass- 
ium hydroxide  on  (Guerbet),  A.,  i, 
310. 
and  camphor,   physical  properties   of 
solid  solatioiis  of  (Vanstone),  T., 
595  ;  P.,  30. 
isoBomeol,    and   r-camphoric    acid,    at- 
tempts to   resolve,   into   active   com- 
ponents (Beckmann),  a.,  i,  169. 
Borneolcarboxylic    acid,   cis-,    and    its 
calcium  salt,  cis-trans-,  and  its  acetate, 
and   anhydride    (Bhedt    and    Sand- 
kuhl),  a.,  i,  498. 
Borneolcarboxylic   acids,    cis-  and  cis- 
trans-,  electrolytic  reduction  of  cam- 
phorcarboxylic  acid  to,  and  relation  of 
camphylglycols    to    (Bhedt),    A.,    i, 
498. 
Borneolglucoside,  bio-chemical  oxidation 

of  (Hildebrandt),  a.,  ii,  918. 
Bornyl   acetate,    preparation   of    (Zeit- 
SCHRL),  A.,  i,  245. 
and  i'sobornyl,  bromotsovalerates,  pre- 
paration   of    (Chemischr    Fabrik 
AUF  aktien  vorm.  E.  Schering), 
A.,  i,  245. 
isoBornyl  esters,    preparation   of,    from 
camphene  and    monobasic    organic 
acids      (Verley,      IJrbain,      and 
Feige),  a.,  i,  311. 
of  fatty  acids  (Weizmann  and  The 
Clayton    Aniline    Co.),    A.,    i, 
311. 
Bomylamides  (Frankland    and   Bar- 
row), T.,  2017;  P.,  263;  T.,  2026  ; 
P.,  263. 
Bomylene,  preparation  of  pure  (Bredt 

and  Sandkuhl),  A.,  i,  498. 
Bornylenecarboxylic   acid  and  its   an- 
hydride (Bbedt  and  Sandkuhl),  A., 
i,  498. 
Bomyl-c?-glucoside,  tetra-acetyl-  (Fisch- 
er and  Raske),  A.,  i,  365. 
££-Bornylc?-glucoside      (Fischer      and 

Raske),  A.,  i,  365. 
Bomylsalphuric    acid,    preparation    of 
(Chemische  Fabrik  von  Heyden), 
A.,  i,  497. 
Boron,  preparation  of  (Puing  and  Field- 
ing), T.,  1500;  P.,  215. 
compounds  of,  with  metals  (Binet  du 

Jassonneix),  a.,  ii,  569. 
carbide,  preparation  of  a  (Tucker), 

A.,  ii,  398. 
Boric     anhydride,     volatilisation    of 
(Jannasch  and  Harwood),  A.,  ii, 
738. 
Boric  acid,  occurrence  of,  in  vesuvian- 
ite  (Wherry  and  Chapin),  A. ,  ii, 
57. 
solubility  and  hydrates  of  (Nasini 
andAGENo),  A.,  ii,  999. 


Boron : — 

Boric  acid,  esters  of,  action  of  organo- 

niagnesium  compounds  on  (Kho- 

TINSKY   and    Melamed),   A.,   i, 

864. 

influence    of,    on    diastatic    actions 

(Agulhon),  a.,  i,  621. 
estimation  of,  in  insoluble  silicates 
(Wherry  and  Chapin),  A.,  ii,92. 
gravimetric  estimation  of  (Arndt), 

A.,  ii,  700. 
estimation  of  (Mandelbaum),  A., 
ii,  701. 
Borates,    electrolytic,   preparation   of 
(Levi  and  Castellani),  A.,  ii,  143. 
Perborates,  potassium,  and  antiseptic 
properties  of   (v.   Girsewald   and 
Wolokitin),  a.,  ii,  312. 
Borotungstates  (Copaux),  A.,  ii,  583. 
Borotnngstic  acids  (Copaux),  A.,  ii, 

148. 
Boryl  mono-  and  di-sulphates  (Pictet 
and  Karl),  A.,  ii,  39. 
Boron  organic  compounds  : — 

isoButyl-,      Phenyl-,      Propyl-      and 
m-Tolyl-boric    acids    (Khotinsky 
and  Melamed),  A.,  i,  864. 
Boron,     estimation     of    (Copaux     and 

BoiTEAu),  A.,  ii,  345. 
Borotnngstic  acid  and  borotungstates. 

See  under  Boron. 
Boryl.     See  under  Boron. 
Brain,  chemistry  of  the  (Rielander), 
A.,  ii,  162. 
lipoids  of  the  (Rosenheim  and  Tebb), 

A.,  i,  282. 
chemical    analysis    of     (Koch     and 
Mann),  A.,  ii,  499. 
Brass,  complex,  containing  manganese, 
which  showed  flaws,  gases  occluded 
in  (GuiLLE.MiN  and  Delachanal), 
A.,  ii,  144. 
analysis  of  (Price  and  Humphreys), 
A.,  ii,  342. 
Brassicasterol,  and  its  benzoate  and  pro- 
pionate and  its  ^rfrabromide  (Windaus 
and  Welsch),  A.,  i,  229. 
Brassicasteryl  acetate  and  <e<rabromide 
of  (WixNdaus  and  Welsch),  A.,  i,  229. 
Brazan  group,  syntheses  in  (Grafmann 

and  v.  Kostanecki),  A.,  i,  250. 
Brazilin,  hiematoxylin.and  their  deriva- 
tives (Perkin  and   Robinson),    T., 
381  ;  P.,  31. 
Breathing,  regulation  of  (Douglas  and 
Haldane),  a.,  ii,  592. 
Cheyne-Stokes  (Douglas  and    Hal- 
dane), A.,  ii,  592. 
forced,  and  oxygen,  effect  of,  on  the 
distress  caused   by   muscular  work 
(Douglas  and  Haldane),  A.,  ii, 
679. 
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Brilliant-green,    rate    of    reaction    of, 
witli  acui  and  alkali  (SiuowiCK  and 
MooKK),  T.,  889;  R,  123. 
Bromides.     Scp  under  Bromine. 
Bromination,  kinetics  of  (Brunkr  and 

CzAitsKCKi),  A.,  i,  900. 
Bromine   and    hydrogen    bromide,    the 
system  (HOcH.vER  and   Karbten), 
A.,  li,  224. 
vil()(  ity  of  addition  of,  to  tetrahydro- 
]>hthulic    anhydrides    (Abati    and 
Soi.imknk),  a.,  i,  104. 
Hydrobromio  acid  {hydrogen  bromide) 
:iiiil  hroniiiic,  the  system  (Kl'CHNER 
and  Kaksten),  A.,  ii,  224. 
Bromides  of  sodium,  poti-vsium,  silver, 
and  thallium,  compretmiliilities  of 
(HirHAHDsandJoNfuj),  A.,  ii,  214. 
detection  of  cliluride  in  prciteuce  of, 
and  estimation  of,  in  presence  of 
chloride  and  iodide  (Oavkn),  A., 
ii,  612. 
detection  of  nitrites  in  presence  of 
(Vii.i.KDiKU),  A.,  ii,  699. 
Hypobromite  solntion  for  urea  estima- 
tion, jircparation  of  (Jon  and  I'la- 
ItKNs  ;   MKILI.fcUE),  A.,  ii,  837. 
Hypobromites  in  weak  alkaline  solu- 
tion, kinetics  of  (Skrabal),  A.,  ii, 
224. 
Bromine,  free,  estimation  of,  by  sodium 

foinmto  (Mansiku),  A.,  ii,  1056. 
Bromoaoylaminobenzenei,      action      of 
hiilogt  II  acids  on  (OnroN  and  Jones), 
r.,  30.5. 
c-Bromoacyloxybenzoic    acids    (Cheii- 
iscHK,  Faisiuk  von  Heyi>en),  a.,  i, 
798. 
Bromoacylsalicylic  acids.    See  o-Bromo- 

acyloxybeuzoic  acidj. 
Bromoform,   chloroform   and    iodoform, 
comparative  stability  of    (Oechsnkr 
DK  CdNlXCK),  A.,  i,  198. 
"Bromoglidin,"   behaviour  of,    in    the 

or^'iinisni  (BoRUTl'AU),  A.,  ii,  170. 
Bromo  ketones  (Pastureau),  A.,  i,  207. 
a-Bromo-ketones,  action  of  alkali  hydr- 
oxides on  (Kohler),  A.,  i,  3P4. 
Bronze  coinage,  variations  in  the  struc- 
ture of,  during  working  (GiOLiTTi  and 
Panxain),  a.,  ii,  144. 
Bronzes,  analysis  of  (Dinam),  A.,  ii,  97. 
Brucine   molecule,    fission   of    (Leuchs 
and  Weuek),  A.,  i,  253. 
and   other  alkaloids,   bromination   of 
(BURACZEWSKI  and   DziURZYliSKi), 
A.,  i,  672. 
strychnine  and  other  alkaloids,   bro- 
mination    of    (BriiAczEWSKi     and 
DziURZYNSKi),  A.,  i,  953. 
cause  of  the  nitric  acid  reaction  for 
(Leuchs  and  Gekjek),  A.,  i,  828. 


Bracina,    bromo-,    and    ita    dibromida 

(BuRAczEwsKi    and    Dzidrzynski), 

A.,  i,  672. 
Bmcinesnlphonie  aeids,  pret>aration  of, 

and    (juiuone    and    quiuol   derivative 

from  one  of  them  (Leuchs  and  Osi- 

GER),  A.,  i,  828. 
Bruoinolie  acid  and  its  acetyl  derivative 

(LKitJis  imd  Weber),  A.,  i,  254. 
Bmcinoline  and  brucinonic  acid,  fission 

of  (Leuchs  and  Weber),  A.,  i,  954. 
Bmeinolone  (Leuchs  and  Weber),  A., 

i,  254. 
Braoinonie  aoid,   reactions  of,  and  its 
oxime,  and  semicarbazona  (Lkcchs 
and  Weber),  A.,  i,  253. 

and   bmcinoline,    fission    of  (Lsucns 
and  Weber),  A.,  i,  954. 

anilidc  and  hydrate  of  (Leuchs  and 
Wkber),  a.,  i,  954. 
Bmgnatellite,  new  mineral  species  from 

Val  Malenco  (Artini),  A.,  ii,  247. 
Baokwheat,  maltase  of  (Huerbe),  A.,  i, 

621. 
Buinesia  Sarmienti,oil  from  (Uaknsel), 

A.,  i.  111. 
Bonsen  bamer,  radiation  and  tempera- 
ture of  flame  of  (Bauer),  A.,  ii,  106, 

453. 
Bansen  flame,  laws  of  radiation  of  the 
(Schmidt),  A.,  ii,  789. 

radiation  and  temperature  of  (Baukr), 
A.,  ii,  106,  453. 
Burette  for  calibrating  measuring  flasks 
(Mulder),  A.,  ii,  90. 

for  the  analysis  of  high-grade  oxygen 
(Mur.schhai'ser),  a.,  ii,  90. 

Hempel  gas,  modification  of  (Spencer), 
A.,  ii.  609. 
Burette  attachment,  new,  to  store  bottle 

(V.  HeY(;endorff),  A.,  ii,  341. 
Burettes  for  iodine  and  ]>ermanganate, 

use  of  junchcock  (de  Konixck  and 

Lf-.ieune),  a.,  ii,  341. 
uoButaldehyde,     action    of    potassium 

cyanide  on  (Taipale),  A.,  i,  764. 
Butane,  a5-rficyano-derivatives  of,  forma- 
tion of  derivatives  of  ci/c/opentane  from 

(Best    and  Thorpe),   T.,    685  ;    P., 

92. 
Butane,   o5-dibromo-i8-hydroxy-   (Pari- 
selle),  a.,  i,  691. 

a^S-^rihydioxy-,  derivatives  of  (Pari- 
selle),  a.,  i,  691. 
(V/i/oButane   derivatives  as  products  of 

polymerisation    of    ethyl    dicarboxy- 

glutaconate   (Guthzeit,  Weiss,   and 

Schaefer),  a.,  i,  933. 
Butane-S-carboxylic  acid,   afi-dicj&no-, 

and  its  ethyl  ester,  silver,  and  sodium 

salts,  and  amide  (Leuchs  and  Mobis), 

A.,  i,  362. 
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Butanedicarboxylic  acid.  See  Methj'l- 
ethylmaloiiic  acid. 

Butane-;85-dicarboxylic  acid,  a-bromo-, 
and  oj8S-<ribroino-,  and  its  methyl 
ester(PERKiNandSiMONSEN),  T.,1174. 

«/c^oBatane-l:3-dicarboxylic  acid  and 
some  of  its  derivatives  (Pkrkin  and 
Simonsen),  T.,  1166  ;  P.,  178. 

cis-cycloButSine-l  :3-dicarboxylic  acid 
and  its  anhydride,  and  bromination  of, 
and  action  of  hydrogen  bromide  on 
(Perkin  and  Simonsen),  T.,  1171. 

Butane-;8-ol.     See  Methylethylcarbinol. 

ci/cZoButane- 1 : 1 : 3 :3-tetracarboxylic  acid, 
ethyl  ester,  <e<ra-chloro-derivative 
(Guthzeit,  Weiss,  and  Schaefer), 
A.,  i,  935. 

Butane-075-tricarboxylic  acid,  ;3-imino- 
o-cyano-,  ethyl  dihydrogen  ester,  and  its 
silver  salt  (  Best  and  Thorpe), T.  ,1523. 

Aa-Butenoic  acid,  afi-dihromo-y-hjdr- 
oxy-,  potassium  salt,  d-brom 0-7- hydr- 
oxy-, and  a;8-c?i-iodo-7-hydroxy- (Les- 
PIEAU  and  Viguier),  A.,  i,  205. 

n-Bntinene  and  some  of  its  derivatives 
(Dupont),  a.,  i,  545. 

%-Butineiie-a-carboxylic  acid,  ethyl  ester, 
and  its  compound  with  piperidine 
(Dupont),  A.,  i,  546. 

z'soButoxyacetic  acid  and  its  amide 
(Gauthier),  a.,  i,  354. 

isoButoxypropanone  (Gauthier),  A.,  i, 
354. 

a-tsoButoxypropionitrile  (Gauth  ier), 
A.,  i,  354. 

4-n-Butoxyquinazoliiie  (Bogert  and 
May),  a.,  i,  329. 

Butter,    sterilisation  of,  by   ultra-violet 

rays  (Doric  and  Daire),  A.,  ii,  778. 

detection  of  cocoanut  oil  in  (Caldwell 

and  HuRTLEY),  T.,  861  ;  P.,  73.  ' 
detection  of  salicylic   acid  in  (Sapo- 
retti),  a.,  ii,  101. 

Batter  fat,  cocoanut  oil,  and  their  fatty 
acids,  distillation  of  (Caldwell  and 
Hurtley),  T.,  853  ;  P.,  73. 
fatty  acids  occurring  in  (Dons),  A.,  ii, 
190. 

isoButyl  antimonite  (MacKey),  T.,  607  ; 
P.,  98. 

Butyl-  and  zsobutyl-ammonium  iiidi- 
chlorides  (Gutbier  and  Lindner), 
A.,  ii,  1026. 

zsoBatylammonium  cyanide  (Michael 
and  Hibbkrt),  A.,  i,  91. 

isoButybwamylamine  (Sabatier  and 
Mailhe),  a.,  i,  293. 

isoButylboric  acid  (Khotinsky  and 
Mrlamed),  a.,  i,  864. 

Bntylchloral  and  its  hydrate,  condensa- 
tion of,  with  malonic  acid  (Riedel 
and  Straube),  A.,  i,  650. 


AV-Butylene    oxide,    o-bromo-     (Pari- 

selle),  A.,  i,  691. 
if/-Butylethylene     glycol     and    its    di- 

bromide  (Claessens),  A.,  i,  127. 
C-tsoButyliminodiacetic    acid,    and   its 
ethyl  ester  and  its  nitroso-compound, 
nitrile    ester    and   its  hydrochloride, 
and   lead  salt   (Stadnikoff),    A.,    i, 
772. 
Butylmalonic  acid,  8-cyano-,  and  its  sil- 
ver   salt    (Best    and    Thorpe),    T., 
704. 
2-Butylperimidine  and  its  hydrochloride 

(Sachs  and  Steiner),  A.,  i,  970. 
Butylphthalimide,    5-iodo-     (Gabriel), 

A.,  i,  492. 
Butylpiperidine,  1-S-chloro-,  hydrochlor- 
ide, aurichloride,  and  picrate,  and   5- 
bromo-,  hydrobromide  (Albert),  A., 
i,  178. 
3-n-Butyl-4-quinazolone    (Bogert    and 

May),  a.,  i,  329. 
«-Butyramide,  dl-a-a,ramo  (Koenigs  and 

Mylo),  a.,  i,  87. 
Butyric  acid,  formation  of,  from  alcohol, 
by  the  silent  electric  discharge  (Lob), 
A.,  i,  759. 
phenolphthalein  ester  (Knoll  &  Co.), 
A.,  i,  932. 
n-Butyric   acid,    solidification   of   mix- 
tures of  water  and  (Faucon),  A.,  i, 
356. 
a-nitroso-,  ethyl  ester  (Schmidt  and 
Widmann),  a.,  i,  454. 
Butyric  acid,   a-bromo-,  interaction  of, 
and  its  sodium  salt,  with  water  and 
with  alkali  (Senter),  T.,  1827  ;  P., 
236. 
ay-dihromo-,  ethyl  ester (Kijnek),  A., 

i,  694. 
/8-hydroxy-,     decomposition     of,     by 
enzymes  of  the  liver  (Wakeman 
and  Dakin),  A.,  ii,  908. 
methyl     ester     of,      Z-3-hydroxy-, 
methyl    ester,     and    rf-3-chloro-, 
and   its    methyl   ester   (Fischer 
and  Scheibler),  A.,  i,  359. 
z'soButyric     acid,     /3-amino-o-hydroxy-. 
See  a-Methyh'soserine. 
o-bromo-,  esters,  and  ethyl  carbonate, 
action     of    zinc     on     mixtures    of 
(Shdanovitsch),  a.,  i,  9. 
)3-bromo-o-hydroxy-.      See   a-Methyl- 

lactic  acid,  j8-bromo-. 
)3-chloro-o-hydroxy-,  ethyl,  propyl, 
and  amyl  esters,  and  j8-amino-a- 
hydroxy-,  hydrochloride  and  .sulph- 
ate of,  and  ethyl  ester,  isovaleryl 
derivative,  urethane  and  its  amide, 
and  propyl  urethane  of,  and  propyl, 
and  amyl  esters,  methanes  of 
(Foukneau),  a.,  i,  211. 
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(aoButyric  acid,  a-hylroxy-,  araino-de- 
rivativcH  of    Imui'.m'.au),  A.,  i,  210. 

ethyl  CHter,    i»rL'ii;irati<ja  of  (Parry), 
v.,  30r.. 
u-Batyrobornylamide  (Prankland  and 

Makkmw),  T.,  202.')  ;  P.,  263. 
Batyrophenone,  ai3-d<'bromo-  (Koiiler), 

A.,  i.  939. 
/t-Butyro-o-  and   -;)-tolaididei  (Davis), 

T.,  i;ii»s. 
Batyryl  chloride,  a3</tbromo-(KoHLKR), 

A.,  i,  9:J9. 
Batyrylacetic acid,  yyStriMoro.,  ethyl 

cstti- (Sciii.di  ikkiieck),  a.,  i,  550. 
Butyrylcyanamide,  o-hydroxy-   (Clkm- 

.MENsKN  and  Hkitman),  A.,  i,  776. 


C. 

Caoodylio  aoid.     See  under  Araenic. 
Caddis  fly.    See  LimTwphilus  Jlavicomia. 
Cadmiiun,    ultra-red    line    a{)cctruni    of 

(I'asohen),  a.,  ii,  630. 
method    of    producing     an     intense 

spectrum  of,  with  a  proposal  for  the 

u.se  of  cadmium  as  a  standard  in 

refrnctometry  (Lowry),  A.,  ii,  774. 
normal  element,  electromotive  force  of 

(CoHRN  and  Kruyt),  A.,  ii,  113. 
reduction    of,    by   mercury    (Hulett 

and  Dk  Lury),  A.,  ii,  11. 
Cadmium  alloys  witlt  mercury,  E.M.F. 
of  (Hii.ETT  and  De  Lury),  A.,  ii,  11. 
Cadmium  eerie  fluoride  (Kim bach   and 

Kii.i.\x),  A.,  ii,  810. 
iodide,     electrical     conductivity    and 

viscosity  of  dilute  solutions  of,  in 

binary    and    ternary    mixtures    of 

acetone  with  methyl  alcohol,  ethyl 

alcohol,    and     w'ater     (Jones     and 

Mahin),  a.,  ii,  957. 
Cadmium,    copper,    mercury,    bismuth, 

and  lead,  microchemical  analysis  of 

(Schoorl),  a.,  ii,  96. 
and      uranium      salts,      reaction     of 

(Lkmaike),  a.,  ii,  187. 
Caesium    carbonate,    uonual    (de    For- 

crand),  a.,  ii,  730. 
hydrogen   carbonate  (de  Forcrand), 

A.,  ii,  1002. 
chromates     (Schreinemakers      and 

Meyeringh),  A.,ii,  41. 
iridibromide    (Gutbier    and    RiEss), 

A.,  ii,  1025. 
molybdates  (Ephraim  and   Hersch- 

finkel),  a.,  ii,  1003. 
swftoxides  of  (Kengade),  A.,  ii,  573. 
platiiiosesquichloride     (WoHLER    and 

Martin),  A.,  ii,  1024. 
Caesium,  new  method  for  the  detection 
of  (Ball),  T.,  2126;  P.,  284. 


CafTeine,  amount  of,  in  raw  coffee  (HBrsL- 
MANN),  A.,  ii,  193. 
error  in  estimation  of,  by  Jackenack 
and  Hilger's  method  (Lknorich 
and  MuRDFiJLD),  A.,  ii, 
193. 
miscroscopic  analysis  of  (FutRARO), 

A.,  ii,  191. 
in    coffee,   estimation  of  (Lkxdrich 

and  Nottbohm),  A.,  ii,  449. 
modification  of  Jui-kenark  and  Hilger's 
method     for     estimating     (HsFKL- 
MANN),  A.,  ii,  !93. 
Caleite    and     dolomite    admixed    with 
liaaids,       magnetic      dichroism      of 
(Mkslin),  a.,  ii,  116. 
Oaleinm,    ultra-r«<l     line    spectram    of 
(Paschrn),  a.,  ii,  630. 
heat  of  combustion  of  (Wbston  and 

Ellis),  A.,  ii,  484. 
aluminium,  and  magnesium,  heats  of 
combustion  of  (  Wkhton  and  Ellis), 
A.,  ii,  46. 
excretion  of  (Mbndel  and  Benedict), 

A.,  ii,  253. 
action  of  alcohols  on    (Perkin   and 

Pratt),  T,  159  ;  P.,  18. 
effect  of,  on  the  cardiac  vagus  (AuEB 

and  Mrltzer),  A.,  ii,  253. 
metabolism.     See  Metabolism. 
Oaleinm  alloys  with  silicon  (Tamarv), 

A.,  ii,  400. 
Calcium    compounds,    influence    of,   on 
mainirial  value  of  ammonium  sulphate 
and    calcium    cyanamide    (Stebutt), 
A.,  ii,  177. 
Oaleinm    salts    and     ammonium    salts, 
antagonistic    action    of,     in    animals 
(VoEQTLiN     and     King),      A.,     ii, 
508. 
Calcium    7;u>;u>borates    (Mandelbavm), 
A.,  ii,  666. 
bromide,    volatility    of    (Stock    and 

Heyxemanx),  a.,  ii,  1004. 
carbide,   action  of,    on   some   ketones 
(BoDROUX   and    Taboury),    A.,  i, 
766. 
carbonate,    crystalline   form   of,    from 
concentrated      solutions      (Hat- 
8CHEK),  A.,  ii,  142. 
dissociation  of  (Zavrieff),  A.,  ii, 

401. 
and     carbonic     acid,     equilibrium 
between,   and  effect  of  di.ssolved 
salts  on    (Seyler   and    Lloyd), 
T.,  1347;  P.,  199. 
artificial         and        natural         hy- 
drated  (Tschirwinsky),    A.,   ii, 
492. 
action      of    uranic      sulphate      on 
(Oechsner  DE  Coninck),  a.,  ii, 
893. 
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Calcium  carbonate,  artificial,  is  it  more 
effective  than   limestone  meal  in 
agriculture?  (Yokoyama),  A.,  1, 
926. 
estimation  of,  in  soils  by  the  methods 
of  Bernard  and  of  Treitz,  and  its 
significance    in    the    selection    of 
soils    for    vineyards    (Votruba), 
A.,  ii,  95. 
estimation  of,  in  soils  (Mark),  A., 
ii,  938. 
chloride,  CaClgjCHgO,  effect  of  water 
on     freezing    point     of    molten 
(Morgan),  A.,  ii,  236. 
fused,  solutions   of  lime  and  silica 
in   (Arndt  and  Loewenstein), 
A.,  ii,  1005. 
tetra-acetamide        compound        of 

(Kusnetzoff),  a.,  i,  461, 
influence  of,  on  formation  of  tran- 
sudates  (LoEB,    Fleischer,  and 
Hoyt),  a.,  ii,  252. 
influence  of,  in  the  potassium  con- 
traction  of  muscle    (Zoethout), 
A.,  ii,  251. 
thallic  chloride    (Gewecke),    A.,    ii, 

577. 
fluoride,  vapour  of,  magnetic  rotatory 

power  of  (Dufour),  A.,  ii,  107. 
sii&fluoride  (WoHLERand  Rodewald), 

A.,  ii,  142. 
hydrates  of  halogen  salts  of    (Kus- 
netzoff), A.,  ii,  674. 
hydride,     action     of,      on      alcohols 
(Perkin  and  Pratt),  T.,  161  ;  P., 
18. 
hydroxide,     crystals    of,     in    Roman 
cement  (Glinka),  A.,  ii,  482. 
and  lactose,  products  of  the  reaction 
between     (Kiliani    and    Eisen- 
lohr),  a.,  i,  553. 
sM&iodide  (WouLER  and  Rodewald), 

A.,  ii,  141. 
nitrate    as    manure.      See    Manurial 

experiments  and  Soils, 
nitride  (Ellis),  A.,  ii,  142. 
nitrite,   molecular  volume  of  (Ray), 

T.,  66. 
oxide  [lime),  binary  system  of,  with 
alumina  (Shepherd,  Rankin,  and 
Wright),  A.,  ii,  1015. 
solution  of,  in  fused  calcium  chloride 
(Arndt  and  Loewenstein),  A., 
ii,  1005. 
estimation  of,  in  presence  of  calcium 
carbonate,   etc.  (Heyer),  A.,  ii, 
267,  1053, 
volumetric  estimation  of,  in  presence 
of  dissolved  silica  (Balthasar), 
A.,  ii,  831. 
estimation     of     free,      in     cement 
(Brandenbebo),  A.,  ii,  832, 


Calcium  peroxide,  heat  of  formation  of 
(de  Furcrand),  a.,  ii,  120. 
phosphate      food,       examination      of 
(Kellner),  a.,  ii,  617. 
secondary,   as  manure  (Takeuchi), 

A.,  ii,  930. 
precipitated,  vegetation  experiments 
with  (Soderbaum),  A.,  ii,  930. 
thorium   phosphate  (Colani),  A.,  ii, 

742. 
Dicalcium  phosphate  as  a  urinary  sedi- 
ment (Morneb),  a.,  ii,  331. 
Calcium  phosphide,  rapid  preparation  of, 
for  evolution  of  hydrogen  phosphide 
(Matignon  and  Trannoy),  A.,  ii, 
236. 
metosilicate,   binary  systems  of,  with 
sodium,  and  lithium  metasilicates 
(Wallace),  A. ,  ii,  665, 
See  also  Diopside. 
stannithiocyanate     (Weinland     and 

Bames),   A.,  i,  462. 
double  sulphates  of  (Barre),  A.,  ii, 

667. 
alkali  sulphates  (D'Ans  and  Schrei- 
ner),  a.,  ii,  401. 
Calcium  organic  compounds : — 

cyanamide,    formation   of   (Foersteb 
and  Jacoby),  A.,  i,  893. 
decompobition      of     (Lohnis     and 

Moll),  A.,  i,  92. 
changes  in,  when  stored,  and  their 
estimation  (Kappen),  A.,  ii,  609. 
chemical  changes   of,  in  manuring 

(Kappen),  A.,  i,  92. 
nitrification  of  (de  Grazia),  A.,  ii, 
83  ;  (MtJNTZ  and  Nottin),  A.,  ii, 
88. 
See  also   under   Cereals,    Manurial 
experiments,  etc.,  and  Soils, 
ethoxide  and  condensations  by  (Perkin 

and  Pratt),  T.,  161  ;  P.,  18. 
ferrocyanide,     osmotic     pressures     of 
aqueous  solutions    of   (Berkeley, 
Hartley,    and    Burton),    A.,    ii, 
126 ;    (Berkeley,    Hartley,   and 
Stephenson),  A.,  ii,  554. 
Calcium,  separation  of,  from  magnesium 
(Blasdale),  A.,  ii,  763. 
estimation  of,  in  presence  of  magnes- 
ium (Hundeshagen),  a.,  ii,  439. 
Calorific   power.     See    under    Thermo- 
chemistry. 
Calorimeter.        See      under     Thermo- 
chemistry. 
Camomile  oil   from   Matricaria  chamo- 
milla  (Hartwich  and  Jama),  A.,  i, 
944. 
Camphane  series,  studies  in  (Forster 
and  Thornlev),   T.,    942;    P.,   145; 
(FoBSTER  and  Garland),  T.,  2051  ; 
P.,  244. 


INDEX   OF  SUBJECTS. 


1253 


Camphanecarboxylic  acid,  fi-ilA'iio-,  a- 

hroiiio-,  and  /3-l>ruiiio-,  and  iU  sodium 

siilt(HKi;i>ran(l  Sankki-hl),  A.,i,499. 

oW/«yCamphanecarbozylic   acid   (Bukdt 

and  Sandkl'}!!,),  A.,  i,  500. 
Camphene,  conHtitution  of,  and  its  oxida- 
tion with  ozone  (S£mmi.rk)>A.,>«170. 
l)reparution    of  (Ciiemisciik   Fabkik 

voKM.  Sandoz),  a.,  i,  247. 
ozonidf  iHemmi.kk),  A.,  i,  170. 
-Camphene  (Goi.ritKKK),  A.,  i,  913. 
Camphenilanaldehyda,    derivatives    of, 
and  enol;  acetate  of  (Semmlek),  A<, 
i,  312. 
Camphenilol  (Kompi-a),  A.,  i,  f)00. 
Camphenilol-7-dicarboz7lio  acid  and  its 
lactunu,  and  their  l>ariiun  salts  (Brkdt 
and  Sandki'Hl),  A.,  i,  500. 
Camphenilone,  synthesis  of  derivatives 
of  (HouvEAULT  and  Blanc),  A.,  i, 
108. 
and    its    seniicarbazoue,    oxinie,   and 
nitrile  (Skmmi.ku),  A.,  i,  170. 
Camphenilone  group  (Kumpi'a),  A.,  i, 

f.OO. 
Camphenilonic  acid,  (^-hydroxy-,  and  its 
nii'tliyl  ester,  silver  salt,  and  lactone 
(8km. Ml. Kit),  A.,  i,  170. 
Camphenilyl    acetate     and      hydrogen 

phtluilate  (Komi'I'a),  A.,  i,  500. 
Camphenilyl      alcohol      and     chloride 

(Skmmlkh),  a.,  i,  312. 
Camphenilylamine  and  salts  of  (Komp- 

1-a),  a.,  i,  500. 
Camphenilyl  carbamide     and    -phenyl- 

thiocarbamide  (.Komppa),  A.,  i,  501. 
Camphenilylphenylurethane  (Komppa), 

A.,  i,  500. 
Camphidine,      decomposition     of,     by 
pliosphorus  pentachloride  (v.  Bkaun), 
A.,  i,  398. 
isoCampholactone  and  hydroxylauronic 
aoid  (NoYEs  and  Hombkkgeii),  A.,  i, 
133. 
^Campholic  acid  and  its  ethyl  ester  and 
sodium  and  copper  salts,  anhydride, 
chloride  and  amide  (Guerbet),  A., 
i,  100. 
and  its  methyl  and  ethyl  esters,  and 
amide,     anliydride,     and     chloride 
(GuEunET),  A.,  i,  301. 
7'-Campholic    acid    and   its    amide,   an- 
hydride, and  sodium  salt  (Gueubet), 
A.,  i,  310. 
r-Campholic  acid,  bromo-,  and  cyano-, 

(Komppa),  A.,  i,  110. 
r-Campholide  (Komppa),  A.,  i,  110. 
/3-Campholytic  acid  (Blanc),  A.,  i,  100. 
Camphor  and  its  derivatives,  constitution 
of  (BuEDT),  A.,  i,  498. 
complete  synthesis  of  (Komppa),  A., 
i,  110. 
xcvi.  ii. 


Camphor,   preparation    of   (Schmitz   k 

Co.),  A.,  i,  246. 
and   borneol,    physical    properties  of 

solid  solutions  of  (Vanstohx),  T., 

695  ;  P.,  30. 
absortion  sjMictra  of  halogen,  nitro-, 

and  methyl  derivatives  of  (LuwHT 

and  Desch),  T.,  807  ;  P.,  13. 
absorption  spectra  of  sulphonic  deriva- 
tives of  (LowKY  and  Dkscu),  T., 

1340  ;  P.,  192. 
action  of  various  acids  on  (SucKorp 

and  Kasatkin),  A.,  i,  397. 
action  of  magnesium  phenyl  bromide 

on  (Crbkjhton),  A.,  i,  169. 
combiuationsof,  with  phenol8(CAiLLE), 

A.,  i,  694. 
action    of    potassium    hydroxide    on 

(GUERBRT),    A.,    i,    310. 
mercury     derivatives     (Marsh     and 

Stkutheks),  T,,  1777  ;  P.,  228. 
(^,   r-,  and  1-,  action  of,  on  chloral- 

]X)i8oued   frog's    heart   (Hamalai- 

nkn),  a.,  ii,  169. 
estimation  of,    in    officinal    spirit   of 

camjihor  (Dev.ssen),  A.,  ii,  770. 
Camphor,  iniino-,  aryl  derivatives  of,  and 

their  rotatory  iMJwers  (Fokster  and 

Thornley),  T.,  942  ;  P.,  145. 
dt-iodo-   (Maiisii   and     Stri'thers), 

T.,  1786. 
oxiraino-,  phenylhydrazones  of  (For- 

sTEU  and  Thornley),  T.,  956. 
Camphor    group,     syntheses     in      the 

(Blanc),  A.,  i,  100. 
new  rest-arches  in  (Rimini),  A.,  i,  725. 
Camphor  series,  molecular  rearrange- 
ments in  (Noyes  and  Homberger), 
A.,  i,  133  ;  (NoYEf*  and  Derick),  A., 
i,  560. 
Camphor  and  terpene  series,  syntheses  in 

(Ko.mppa),  a.,  i,  72tj. 
Camphors,  distinctions  between  natural, 
artificial,   and  synthetic  (Lohmann), 
a.,  ii,  525. 
Camphorated  oil,  analysis  of,  for  cam- 
phor  substitutes    (Richardson    and 
Walton),  A.,  ii,  102. 
Camphorcarbozylio    acid,     electrolytic 
redaction    of,    to    cis-    and    cis-trans- 
bonieolcarlioxvli(i    aoid  (Bredt),    A., 
i,  498. 
Camphordiazoaminobenzene.     See  Cam- 

phorylphenyltriazen. 
Camphordiazodiphenylcarbamide  and  its 
isomeride  (FoRSTER  and  Garland), 
T.,2059. 
Camphoric  acid,  relation  between 
chemical  and  ph3'sical  characters  and 
constitution  of  isomeric  aniino-deriva- 
tives  of  (Abati  and  he  Notaris), 
A.,  i,  783. 

83 
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Camphoric  acid,  amides  and  imides  of 
(Wootton),  p.,  308. 
eugeuyl  hydrogen,  isoeugenyl  hydro- 
gen, o-tolyl  hydrogen,  o-aldehydo- 
phenyl  hydrogen,  di-^-toluidine,  di- 
^-aminoacetophenone,  and  di-p- 
amiuobenzophenone  esters,  and 
their  rotatory  powers  (Hilditch), 
T.,  337. 
acid,  methyl  santalyl  ester  (Riedel), 
A.,  i,  497. 

rt^oCamphoric  acid  and  its  derivatives, 
complete  syuthesis  of  (Komppa),  A., 
i,  726, 

r-Camphoric  acid,  and  isoborneol,  at- 
tempts to  resolve,  into  active  com- 
ponents (Beckmann),  a.,  i,  169. 

Camphoric  anhydride,  new  method  of 
preparing  (Edgerton),  P.,  149. 

Camphorquinonephenylhydrazone 
oxime  (Forster  and  Thornley),  T., 
955. 

Camphor-j8-sulphonic  acid,  eugenyl, 
isoeugenyl,  o-tolyl,  and  o-aldehydo- 
phenyl  esters,  and  their  rotatory 
powers  (Hilditch),  T.,  338. 

Z-Camphorsulphonic  acid  (Rewald),  A., 
i,  811. 

(iZ-Camphorsulphonic  acid,  resolution  of 
(Rewald),  A.,  i,  811. 

Camphor-/8-sulphonyl-^acetylamlide, 
and  rotatory  power  of  (Hilditch),  T., 
339. 

Camphor-j3-8ulphonyl-js(-benzoylanilide, 
and  rotatory  power  of  (Hilditch),  T.  , 
339. 

Camphor-/8-8ulphonyl-2>-ethylpheiiyl- 
amide,  and  rotatory  power  of  (Hil- 
ditch), T.,  339. 

Camphor  -  0  -  sulphonyl-/;-  toluidide,  and 
its  rotatory  power  (Hilditch),  T., 
338. 

Camphoryl-;>bromophenyltriazen  (Foii- 
stkr  and  Garland),  T.,  2065. 

Camphoryl-i>-bromophenylmethyltriazen 
and  its  salts  (Forster  and  Garland), 
T.,  2C70. 

Camphoryl-;-^methoxyphenylmethyl- 
triazeu  (Forster  and  Garland),  T.  , 
2069. 

Camphoryl-jt^-methozyphenyltriazen 
(Forster  and  Garland),  T.,  2064. 

Camphoryl-o-,  -m-,  and  -jo-nitrophenyl- 
methyltriazens  (Forster  and   Gar- 
land), T.,  2067. 

Camphoryl-o-,  -m-,  and^-nitrophenyltri- 
PZ9118  (Forster  and  Garland),  T., 
2U62. 

Camphorylphenyl-ij'-carbamide  (Forster 
and  Garland),  T.,  2061. 

Camphorylphenylmethyltriazen  (Fors- 
ter and  Garland),  T.,  2066. 


Camphorylphenyltriazen  aud  its  silver 
derivative  (Forster  and  Garland) 
T.,  2051  ;  P.,  244. 
cis-Camphylglycol   (Bredt    and   Sand- 

kuhl),  a.,  i,  500. 
Camphylglycols,     relation    of,      to  the 
borneolcarboxylic    acids  (Bredt    and 
Sandkuhl),  a.,  i,  498. 
Canal  rays.     See  under  Photochemistry. 
Cancer,  chemistry  of  (Yoshimoto),  A., 
ii,  1040. 
peptolytic  enzymes  in  (Abderhalden 

and  Rona),  A.,  ii,  688. 
and  other  tumours,  peptolytic  enzymes 
in  (Abderhalden,  Koelker,   and 
Medigreceanu),  a.,  ii,  915, 
hydrochloric   acid  in  the  stomach  in 
(Moore),  A.,  ii,  80. 
Caninin  (Zopf),  A,,  i,  238, 
Cautharidin,   estimation  of  (Walbum), 

A.,  ii,  839. 
Caoutchouc,    vulcanized,    estimation   of 
mercury  and  antimony  sulphides  in 
(Frank   and   Jacobsohn),   A.,   ii, 
833. 
estimation    of   combined   sulphur    in 
(BuDDE),  A.,  ii,  828. 
Capillarity,  contribution  to  the  study  of 
(Palladino),  a.,  ii,  553. 
relations  in  (Kleeman),  A.,  ii,  869. 
and   adsorption,    studies   on    (Holm- 
gren), A.,  ii,  25. 
determination  of  a  constant  in  (Klee- 
man), A.,  ii,  645. 
phenomena  (Skraup),  A.,  ii,  868. 
ascension  of  colouring  matters  (Pelet- 

Jolivet),  a.,  ii,  979. 
tubes,  glass,  electromotive  forces  pro- 
duced by  acid  and  alkaline  solutions 
streaming  through   (Cameron   aud 
Oettingkr),  a.,  ii,  856. 
Capillary     constants     and      molecular 
weights  (Dutoit  and  Mojoiu),  A., 
ii,  470. 
and  the  latent  heat  of  vaporisation  of 
the  solvent,  relation  between  (Wal- 
den),  a.,  ii,  119. 
Caproic  acid.     See  Hexoic  acid. 
Carbamates,  thio-.     See  Thioearbamates. 
Carbamic  acid,  ethyl  ester.     See  Ureth- 

ane. 
Carbamide,  synthesis  of  jo-urazine  from 
(Chattaway),  T.,  235  ;  P.,  10. 
preparation  of  cyanuric  acid  from  (v, 

Walther),  a.,  i,  141, 
dichloro-,    preparation    of   (Chatta- 
way),   T,,    464;    P.,    72;    A,,    i, 
90. 
See  also  Urea, 
Carbamides,  chlorine  derivatives  of  sub- 
stituted (Chattaway  and  WiJNscn), 
T.,  129  ;  P.,  11, 
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)3-Carbaiiudo/3-cianamenylpropioaic 
acid    (I'o8NEU    and    Komde),    A.,    i, 
t)49. 

Carbamidodeztrose  {ureu{(M/ltu:osc){HA\- 
Kit),   A.,  ii,   508. 

Carbamino-reaction,  applicution   of  the 

(LiKItKHMANN),    A.,    ii,    103. 

Carbamylglycollio  aoid,  thio-,  salts  and 

uiiliyiliide     of     (Hoi,MliKRO),     A.,     i, 

280." 
CarbamylthioglycoUic  acid,  thio-,   and 

its  salts  (lloi,MiiKK(j),  A.,  i,  286. 
Carbanilio    acid,     '2:i-(lihromo-,     ethyl 

ister  (Fiuj.MM   and   IIeydek),    A.,  i, 

i»ll. 
Carbanilido-/-benaoin(WuEN),T.,  1586. 
Carbanilino-3-amino-/'-creioI,     N-    and 

<)■  (AuwKUs  luul  Eisem.ohr),  a.,  i, 

2-2Z. 
Carbanilino-diphenylmethylenediamine, 

(//tliiu-  (Skniku  luiil  SiiKriiKAiU)),  T. , 

498. 
Carbanilinodi/'-tolylmethylenediamine, 

(Zithio-  (Seniku  and  Shei'IIEakd),  T., 

.'50'2. 
6  Carbanilino-2-metliylf'?/('/opentaii-l- 

one,     2-cyauo-   (Best  and   Thori'e), 

r.,  703. 
5  Carbanilinoci/o/opentan- 1  -one,  2  - 

(•yiuio-     (liEST     and     TiiourE),     T., 

701. 
Carbazole  derivatives,    preparation    of 

(HucHEUEii  iind  Seyde),  a.,  i,  735. 
Carbazole,  (/(chloroi/niitro-,    rf/chloro</t- 

aniino-,  and  its  sulphate,  1-uitro-,  1- 

aniino-,    and   its  salts,    </iamino-,  di- 

benzoate,  and  telra&mino-  (Zieusch), 

a.,  i,  961. 
Carbethoxy-(/^a-amino-7l■butyramide 

(Koenigs  and  Mylo),  A.,  i,  87. 
Carbethozy-Z-asparagine  (Koeniob  and 

Myi.o),  a.,  i,  88. 
7/1  Carbethozybenzeneazo/S-naphthol 

(Gebuaud  and  Thompson),  T.,  1121. 
Carbethozybenzenediazohydrozylamino- 

yz-toluene,  o-,   >n-,   and  p-  (Geuhaud 

and  Thomtsdn),  T.,  773. 
o-Carbethozybenzenediazohydrozyl- 

amino-/J-toluene,    bromo-     (Gkbhard 

and  Thompson),  T.,  1121. 
S-Carbethozybenzotetronanilide.        See 

4-Auiliuocoumann-3-carboxylic    acid, 

ethyl  ester. 
3-Carbethozybenzotetronic  acid.       See 

Coumarin-3-carboxylic    acid,    4-hydr- 

oxy-,  ethyl  ester. 
Carbethozyglutazylacetic  acid  and  lact- 
am    of    (Best    and    Thorpe),     T., 

1526. 
o-Carbethozy-j8-keto-7'-phenylbutyro- 

lactam  (Anschijtz  and  Bocker),  A., 

i,  730. 


Carbethozy-t/Meacinamide  (Kokmigs 
and  Myi.o),  A.,  i,  88. 

Carbethozymandelonitrile  (  Francis 
and   Day  is),  T.,   1409. 

iV-Carbethozymethylanthranilic  acid 
HoLiiEN  and  FitKrsn),   A.,  i,   79.1. 

SCarbethozy-T-methylbenzotetronic 
acid.      See    7-.Methyl(,ouinarin-3-carb- 
oxylic  acid,  4-hydroxy-,  ethyl  ester. 

S-Carbethoxy-(l:2)-naphtbatetroiiieaeid. 
See  o3-Naphthapyrone-3-carboxylic 
acid,  4-hydroxy-,  ethyl  ester. 

3  Carbethozy-(2:8)-naphthat«troiiie 
acid.      .See  ^/3-Na}>litliapyr<)ne-3-carb- 
iixylic  acid,   4-hydioxy-,  ethyl  ester. 

Carbethozy-(//-phenylalaninamide 
(KoENics  and  Myi,o)i  A.,  i,  88. 

SCarbethozy-5-phenyItetromc  acid  and 
its  metallic  salts  (AssciitJTZ  and 
H(M  KER),  A.,  i,  729. 

Carbethozypyridylacetic  Mid,  ^rihydr- 
oxy-,  lactone  of  (Best  and  Thorpk), 
T.,  1527. 

4-Carbethozytetrahydropyrrolidene-5- 
cyanoacetic  acid,  2  inunu-.  ethyl  ester 
and    it.s     liydrocliloride     (Be.st     and 
Thorpe),  T.,  1.')19. 

Carbethozy-Z-tyrosinamide  (Keonigs 
and  Mylo),  A.,  i,  88. 

Carbethozy-<^/-valinamide  (Koenigs  and 
Mylo),  A.,  i,  88. 

Carbides.    See  under  the  separate  Metals. 

Carbimides,    preparation   of,    from  azo- 
imides  (Schkoeter),  A.,  i,  773. 
thio-.     See  Thiocarbimides. 

Carbinol.  hydroxy-,  CioHjqOo,  from  re- 
duction of  ethyl  isophoroD  ecarboxylate, 
and  its  diacetyl  and  oxalyl  derivatives 
(Merlixg,  Welde,  Eichwede,  and 
Skita),  a.,  i,  480. 

Carbinols,  aromatic,  condensation  of, 
\vith  ]iyrrole  (Khotinsky  and  Patze- 
wiTCH),  A.,  i,  830. 

CarbodiglycoUic  acid,  triihio-,  amide  of, 
and  aniline  salt  of,  (Holhberg),  A. ,  i, 
286. 

Carbodi- imides  (Busch,  Blume,  Pcncs, 
and  Fleischmann),  A.,  i,  565. 

Carbodiphenylimide,  jn-hydroxy phenyl, 
and  thiophenyl  ethers  of,  and  sub- 
stance from,  and  ^-nitrophenol 
(Busch,  Blume,  Fungs,  and  Fleisch- 
mann), A.,  i,  566. 

Y-Carbodiphenylimide  and  its  salts 
(Busch,  Blume,  Fungs,  and  Fleisch- 
mann), A.,  i,  567. 

Carbodi-o-  and  -jt?-tolylimide  and  picric 
acid,  compounds  from  (Busch,  Blume, 
Fungs,  and  Fleischmann),  A.,  i, 
566. 

Carbohydrate  metabolism.  See  Meta- 
bolism. 
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Carbohydrates,  colloidal,  molecular  and 

solution    volumes    of   (Cross    and 

Bevan),  a.,  i,  555. 
colorimetric     determination     of    the 

molecular  weights  of  (Wacker),  A., 

i,  633. 
new,  from  asparagus  (Tanret),  A.,  i, 

634. 
contained  in  plant  seeds  (ScHULZE  and 

Godet),  a.,  ii,  824. 
of  Shoyu  (Mitsuda),  A.,  ii,  928. 
in  pathological  fluids  and  the  question 

of  residual  nitrogen  (Sittig),  A.,  ii, 

914. 
in  foods,  estimation  of  (den  Herder), 

A,,  ii,  1057. 

Carbohydrocamphenolactone,      7-hydr- 

oxy-,  and    calcium   salt   of  the   acid 

(Bredt    and     Sandkuhl),     A.,     i, 

500. 

Carbolic  acid  and  alcohol,  antagonism  of 

(Taylor),  A.,  ii,  81. 
iV-Carbomethoxymethylanthranilic  acid 
(Houben      and    Freund),     A.,      i, 
795. 
Carbon,  atomic  weight  of  (Scott),  T., 

1200  ;  P.,  173,  310  ;  (Thorpe),  P., 

285  ;   (Baume  and  Perrot),  A.,  i, 

77. 
atoms,  doubly  linked,  and  the  carbon 

nitrogen    linking    (Emdr),    A.,    i, 

708,    709  ;    (Emde  and   Franke), 

A.,  i,  708. 
probable  crystallisation  of  (La  Rosa), 

A.,  ii,  311. 
probable  fusion  of  (La  Rosa),  A. ,  ii, 

399. 
catalysis  by,   oxidation  of  quinol  by 

(Matsui),  a.,  i,  468, 
and     organic    compounds,    magnetic 

properties    of    (Pascal),     A.,     ii, 

788. 
amorphous,  the  decolorising  properties 

of  (Pelet-Jolivet  and  Mazzoli), 

A.,  ii,  999. 
ordinary  (Le  Chatelier  and  Wolog- 

dine),  a.,  ii,  662. 
active   asymmetric,   and    asymmetric 

nitrogen,  stereoisomerism   of  com- 
pounds containing  (Wedekind  and 

Ney),  a.,  i,  514. 
apparatus    for   experiments    at    high 

temperatures     and     pressures     on 

(Thkelfall),  p.,  153. 
atom,      asymmetric,      influence      in 

pharmacology  (Hamalainen),  A., 

ii,  169. 
Carbon  alloys  with  iron,  influence  of 
foreign  substances  on  the  diagram 
of  condition  of  (Goeren.s),  A.,  ii, 
892. 


Carbon  alloys,  the  equililirium  diagram 

of  (WusT  and  Gutowsky),   A., 

ii,  1017. 
decarburisation  of  (Hatfield),  A., 

ii,  486. 
influence  of  manganese  on  (Wust), 

A.,  ii,  241. 
Carbon     compounds,     high    molecular, 
volatilisation  of,  at  minimum  tempera- 
tures in  a  vacuum  (Hansen)  A,  ii, 
212. 
Carbon  group  of   elements,    action    of 
radium   emanation  on  (Ramsay  and 
Usher),  A.,  ii,  850. 
Carbon    tetrachloride,    examination    of 

(Radcliffe),  a.,  ii,  438. 
vapour,    lecture    demonstration    of 

decomposition    of,    in    the    high 

tension  electric  arc  (Schall),  A., 

ii,  399. 
swioxide  (Staudinger  and  Bereza), 

A.,  i,  83. 
monoxide,  oxidation  of  (Kastle),  A., 

ii,  508. 
contact  pyrogenetic  oxidation  of,  by 

air  (Orloff),  A.,  ii,  127. 
action    of,    on    chromium,    nickel, 

manganese,      and     their     oxides 

and  alloys  (Charpy),  A.,  ii,  405. 
action   of  magnesium   on    (Matig- 

non),  a.,  ii,  402. 
poisoning  by  explosion  gases  (Lew- 

IN  and  Poppenberg),  A.,  ii,  690. 
hydrogen,  and  methane,  simultane- 
ous estimation  of  (Nesmjeloff), 

A.,  ii,  519. 
dioxide,     density     ot,     by    diffusion 

method  (Emich),  A.,  ii,  150. 
weight  of,  with  a  table  of  calculated 

results  (Parr),  A.,  ii,  234. 
dissociation  of,  in  the  carbon  mon- 
oxide-oxygen  flame  (Haber  and 

Le  Rossignol),  A.,  ii,  384. 
liquid,  above  the  critical  temperature 

(Bradley,  Browne,  and  Hale), 

A.,  ii,  789. 
effect  of  mechanical   vibration  on, 

near     the     critical    temperature 

(Bradley,  Browne,  and  Hale), 

A.,  ii,  788. 
rate    of   evolution   and    absorption 

of,   by  water    (Meyer),   A.,   ii, 

471. 
absorption  of,  by  charcoal  (Geddks), 

A.,  ii,  645. 
influence  of  non-electrolytes  on  the 

solubility  of,  in  water  (Usher),  P., 

303. 
decomposition    of,    by    ultra-violet 

rays    (Herschfinkel),    A.,    ii, 

778. 
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Carbon  iHojule,  specific  heats  of,  at  20° 
and  100"  (Swaun),  A.,  ii, 
465. 

decomposition  of,  by  the  silent 
electric  discharge  (Holt),  T., 
30. 

production  of  io<loform  from 
(GritRiN),  A.,  i,  126. 

solvent  action  of,  on  the  carbonates 
of  heavy  metals  (Skyler),  A.,  ii, 
42. 

action  of,  under  pressure,  on  metallic 
hydroxides  at  0"  (Cameron  and 
Robinson),  A.,  ii,  42. 

union  of,  with  alcohols,  sugars,  and 
hydroxy-acids  (Sikofkied  and 
HowwjANz),  A.,  i,  852. 

influence  of,  ou  the  division  of  elec- 
trolytes between  blood-corpuscles 
and  plasma  (Si'iRo  and  Hender- 
son), A.,  ii,  l."*?. 

effect  of,  on  the  frog's  pupil  (  Auer), 
A.,  ii,  2.')0. 

aasimilation  by  plants  (Bokorny), 
A.,ii,  695. 

estimation  of  small  quantities  of 
(Wakbuko),  a.,  ii,  830. 

in  the  atmosphere,  estimation  of 
(Davis  and  McLellan),  A.,  ii, 
438. 

estimation  of,  in  blood  (Dibbktt), 
A.,  ii,  267. 

simultaneous  estimation  of  tlie 
residue  and  combined,  in  waters 
(Charitschoff),  a.,  ii,  701. 
Carbonates,  studies  of  the  (Seyler 
and  Lloyd),  T.,  1347;  P., 
199. 

of  heavy  metals,  preparation  of  pure 
(Feist),  A.,  ii,  1007. 

of  heavy  metals,  solvent  action  of 
carbon  dioxide  on  (Seyler),  A., 
ii,  42. 

estimation  of,  in  presence  of  nitrites, 
sulphides,  or  sulphites  by  means  of 
potassium  dichromate  (Marle), 
T.,  1491  ;  P.,  154. 
Carbonic  acid,  constitution  of 
(Friend),  P.,  91. 

and  calcium  carbonate,  equilibrium 
between,  and  effect  of  dissolved 
salts  on  (Seyler  and  Lloyd),  T., 
1347  ;  P.,  199. 

and  urethane,  phenomena  of  con- 
densation for  mixtures  of,  in 
connexion  with  double  retro- 
grade condensation  (Kohx- 
8TAMM  and  Reeders),  A.,  ii, 
546. 

ions  (CO3"),  inertness  of  adsorbed 
(Rohland),  a.,  ii,  662. 


Carbon  ffisulphide,  action  of,  on  soils 
(Storm er).  A.,  ii,  608. 
application  of,  in  mulberry  culture 
(SiRKBR),  A.,  ii,  927. 
new     apparatus    for     estimation    of 

(Klrine),  A.,  ii,  437. 
estimation  of,  in  iron,  by  the  chromic 
acid    method,   replacement   of  the 
platinum     capillaries     in     (Widk- 
mann),  a.,  ii,  1053. 
estimation   of,  in   aliphatic  hydroxy- 
compounds  by  the  wet  process  (Bbrl 
and  Innek),  A.,  ii,  520. 
estimation  of,  by  the  bomb  calorimeter 

(Frien),  A.,  ii,  270. 
and  silicon,  so}>aration  of  silic*  from 
(Britzke),  a.,  ii,  937. 
Carbonaceous  sabatancei  nud  bitumens 

(Cuakum  HKOFK),  A.,  i,  39. 
3:4  Carbonatobenzonitrile  (Ewins),  T., 

1488;  P.,  210. 
8:4  Carbonate beniyl   chloride  (Ewink), 

T.,  148r.  ;  P.,  210. 
8:4  Carbonatobromophenylethaae, 

/S-bromoahydroxy-  (BoTTCHKR),  A., 
i,  l.'i4. 
Carbonatoguaiacol-mono-  and  -diialph- 
onic   acids,    prepai-ution    of   salts    of 
(Eixhokn),  a.,  i,  225. 
S:4-Carbonatophenyl(^'ehloroacetio  acid 

(Baiu;kr  an<l  E\vin.s),  T.,  559. 
3:4-Carbonatophenylchloroacetic      aeid 
and  its  ethyl  ester  and  chloride  (Baro- 
KH  and  EwiNs),  T.,  556. 
Carbonyl  compounds,  action  of  oxalyl 
chloride    on    (Staudinger),    A.,    i, 
905. 
Carbonyldicarbamide    as    an    oxidation 
product  of  uric  acid  (ScHirrENUELM 
and  Wiener),  A.,  i,  775. 
Carbophosphates,   part    played    by  the 
dissociation  of,  in  nature  (BarillA), 
A.,  ii,  324. 
existence     of,    in     milk,     and     their 
precipitation       by      pasteurisation 
(Barilla),  A.,  ii,  820. 
Carbo-o-       and       -^-tolaidinodiphenyl- 
methylenediame,  rfithio-  (Sexier  and 
Shei'iikaud),  T.,  500. 
Carbo-o-      and      -^-toluidinodi-;>-tolyl- 
methylenediamine,    r/tthio-     (Senier 
and  Shephkakd),  T.,  503. 
Carbozonium  dyes  (Kehrmanx,  Deng- 

ler,  and  Schei'xeut),  A.,  i,  249. 
Carbozyaminophenylarsinic  acids.     See 

under  Arsenic. 
a-Carboxyanuno-/3-styryl-/8-metliyl- 
acrylic  acid  (Haworth),  T.,  485. 
a-Carbozy-2-dibenzylozyacetic  acid 

(CzAi'LicKi,     V.     Kostaxecki,     and 
Lampe),  a.,  i,  236. 
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2'-Carboxydiphenylsulphone,  2-nitio-, 
and  its  methyl  ester,  4-iiitro-,  and 
its  methyl  and  ethyl  esters,  and 
4-acetylamino-  (Mayer),  A.,  i, 
825. 

2'-Carbozydiplienyl8ulplioxide,  2-nitro-, 
and  its  methyl  and  ethyl  esters 
(Mayer),  A.,  i,  825. 

Car  boxy  lie  acids,  electrolysis  of  (Kauf- 
LER  and  Her^og),  A.,  i, 
870. 
aliphatic,  true  nitroso-derivatives  of 
the  esters  of  (Schmidt  and  Wid- 
mann),  a.,  i,  453. 
aromatic,  substituted,  preparation  of, 
from  the  corresponding  aldehydes 
(Badische  Anilin-  &  Soda-Fab- 
rik),  a.,  i,  792. 

Carboxyl  groap,  constitution  of  (Smed- 
ley),  T.,  231  ;  P.,  16. 

S-Carboxylamidobenzotetronic  acid.    See 
Coumarin-3-carboxy]amide,4-hydr- 
oxy-. 

e-Carboxy-S-methylphenylthiolacetic 
acid  (Farbweiike  vorm.    Meister, 
Lucius,  &  Brunixg),  A.,  i,  234. 

2'-Carboxyphenyl  sulphide,  2-nitro-,  and 
its  methyl,  and  ethyl  esters,  3-nitro-, 
and  its  methyl  ester,  4-nitro-,  and  its 
methyl  and  ethyl  esters  and  sodium 
salt,  2-amino-,  and  its  acetyl  deri- 
vative, 3-amino-,  and  4-amino-,  and 
its  hydrochloride  and  acetyl  derivative 
(Mayer),  A.,  i,  825. 

6-Carboxyplienyl  sulphide,  3-nitro-,  and 
3-amino-  (Mayer),  A.,  i,  825. 

3-Carboxyphenyl-^-cyanoazophenyl- 
methine,4'-nitro-4-hydroxy-(HouBEN, 
Brassert,  Ettinger,  and  Kellner), 
A.,  i,  646. 

o-Carboxyphenylhydrazinolutidine- 
car  boxy  lie    anhydride   {lutidinohenzo- 
bisisopyrazolo7U.)  and  its  hydrochloride 
(Michaelis  and  Reinighaus),  A.,  i, 
530. 

Carboxyphenylmethylbenziminazole, 
rfi'nitrohydroxy-l-o-,   m-,  and  p-,  and 
their     ethyl    esters  and     silver     salts 
(Meldola  and  Hay),  T.,  1041. 

2'-Carboxyphenylsulphone,  3-nitro- 

(Mayer),  a.,  i,  825. 

2'-Carboxyphenyl8alphoxide,  3-nitro-, 
and  its  methyl  ester,  and  4-nitro-,  and 
its  methyl  and  ethyl  esters  (Mayer), 
a.,  i,  825. 

o-Carboxyphenylthioglycollic  acids,  sub- 
stituted, preparation  of  (Farhwkrkr 
VORM.  Meister,  Lucius,  k  Bruning), 
a.,  i,  234. 

a-Carbozy-2-  stilbenylozyacetic  acid 
(CzAPLicKi,  V.  KosTANECKi,  and 
Lam  PR),  A.,  i,  236. 


4-Carboxy-7?i-tolylthiolaceticacid(FARi!- 
werke  vorm.  Meister,   Lucius,  & 
BrOning),  a.,  i,  251. 
Carbylamines  {isocyanides)  and  nitriles, 
comparisons  between  (  Lemoult),  A. ,  ii, 
644. 
Cardamom  oil  (Haensel),  A.,  i,  312. 
Cardiac    vagus,    effect    of   calcium    on 
the    (AuER    and    Meltzer),    A.,    ii, 
253. 
Carlina  oxide  (Semmler  and  Asciier), 

A.,  i,  597. 
Carminazarin  and  its  potassium  salt,  and 
carminazarinquinone(DiMROTn),  A.,  i, 
485. 
Carminic  acid  (Dimroth),  A.,  i,  485. 
di-,  tetra-,  penta-,  and  hexa-methoxy- 
derivatives       (Liebermann       and 
Liebermanx),  a.,  i,  486. 
Carminic  acids,  alkylated  (Liebermann 

and  Liebermann),  A.,  i,  486. 
Carminoquinone     (Dimroth),     A.,     i, 

486. 
Carnallite,  existence  of,  as  a  double  salt 
in  aqueous  solution  (Kremann),  A., 
ii,  1000. 
and  haematite,  regular  intergrowth  of 
(Johnsen),  a.,  ii,  410. 
Carnine  and  inosic  acid   (Haiser   and 

Wenzel),  a.,  i,  322,  540. 
Carnitine,  acetyl  deriv.ative  of,  and  its 
platinichloride  (Engeland),  A.,  i, 
558. 
hydrochloride,    ethyl    ester,    and    its 
platinichloride  (Engeland),  A.,  i, 
557. 
assimilation  of,   in   the   animal  body 
(Engeland),  A.,  ii,  71. 
Camose  and  its  phenylhydrazone  and  p- 
bromophenylhydrazone  (Levene  nnd 
Jacobs),  A.,  i,  541. 
Carone,  biological  oxidation  of  (Rimini), 
A.,  i,  728. 
cyano-  (Clarke  and  Lapworth),  P., 
307. 
Caro's  acid  (Willstatter  and  Hauen- 
stein),  a.,  ii,  566. 
synthesis  and  formula  of  (Ahkle),  A., 
ii,  395,  804. 
Carp,  peritoneal  exudation  in  a  (Zarib- 

nicky),  a.,  ii,  686. 
Carrot  oil,  the  oil  of  the  fruit  of  Daucus 

carota  (Richter),  A.,  i,  943. 
Carthamine  (Kametaka  and  Perkin), 

P.,  223. 
Carvenene  (CjoHib)  and  "pure"  terpin- 
ene  (Semmler),  A.,  i,  110,  942. 
(terpinene  ?),    inversion   of,    into   iso- 
carvenene,    CjoHjg     (/soterpinene  ?) 
(Semmler),  A.,  i,  171. 
(terpinene  ?),  inversion  of  (Semmler), 
A.,  i,  312. 
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/.sv)Carvenene.     <^-io^Jifl     (I'soterpineno  ?), 

inversion   of  caivenenc,    CjoHig,   into 

(Skmmlrr),  a.,  i,  171. 
Carvotanacetone,    S-hydroxy-,    prei)ara- 

tion  of,  from  pinenp  (Hkni»ekson  and 

AuNKw),  T.,  292;  P.,  36. 
/^  Carvoxime     (0-carvorime)     (Dbvssen 
and  Hahn),  a.,  i,  502. 

and  its  benzoyl  derivative  (Deussen 
and  Hahn),  A.,  i,  815. 
Caryophyllene  oxidation  product,  alde- 
hyde and  ita  jihenylhydrazone, 
glycol,  and  oxime,  derived  from 
(Haarmann),  a.,  i,  400. 

from  oil  of  clove-stalks  (Deussen, 
LoRscHR,  and  Klemm),  A.,  i, 
814. 

nitroso-,  C,j,Hsj,ON,  from  o-caryophyll- 
ene  niirosochloride  (DErssEN, 
LoESciiE,  and  Ki.emm),  A.,  i, 
814. 
Casein,  acid  and  alkali  equivalents  of 
(KonEinsiiN),  A.,  i,  619. 

action  of  methyl  iodide  on  (Skraup 
and  Kravse),  A.,  i,  748. 

and  casoinogen,  non-identity  of  (KlK- 
KO.li),  A.,  i,  685. 

hydrolysis  of,  and  detection  of  the 
monoamiuo-acids  formed  (Enge- 
LAN-n),  A.,  i,  8i)6. 

hydrolysis  of,  with  hydrochloric  and 
sulphuric  acid  (Skraup  and  TiJRK), 
A.,  i,  447. 

peptic  digestion  of,  from  the  stand- 
point of  the  acidity  of  its  cleav- 
age products  (KiJTTNEK),  A.,  ii, 
905. 

products  formed  by  the  decomposition 
of  (HissEiKjER  and  Stegmann),  A., 
i,  72. 

relation  of  ditl'efent  acids  to  the  pre- 
cipitation of  (Sam MIS  and  Hart), 
A.,  i,  538. 
Caseinates,  in  solution,  depression  of 
freezing  point  due  to  (Robertson 
and  Barnett),  A.,  i,  447. 

refractive     indices     of     solutions     of 
(Roheutson),  A.,  i,  619. 
Caseinogen  and  casein,  non-identity   of 
(Kikkoji),  a.,  i,  685. 

the  gastric  digestion  of  (Gaucher), 
A.,  ii,  249. 

volumetric    estimation    of,    in    cow's 
milk  (Haut),  A.,ii,  1060. 
Cassava    flour,    hydrogen     cyanide    in 

(Vuaflart),  a.,  ii,  925. 
Castor  oil,   preparation    of   an    alloph- 

anic  ester   of  (Vereinigte   Chinin- 

fabriken    Zimmer    &    Co.),   A.,   i, 

696. 
Catalase,  action,  theory  of  (Loew),  A., 

ii,  685. 


Catalase,  adsorption  of,  by  colloidal  pro- 
tein and  by  nonnal  lead  phospnate 
(Peters),  A.,  i,  124. 
from  the  liver,  adsorption  and  partial 
purification   of  (Peter.s   and   Ste- 
wart), A.,  ii,  501. 
of  malt  (van  Laer),  A.,  i,  688. 
of  soils    (May    and    Gile),    A.,    ii, 

928. 
of  the  blood  (LocKEVANN,  Thies,  and 
WicHERN),  A.,  ii,  324  ;  (Gbssabd), 
A.,  ii,  682. 
Catalysis.     See   under  Affinity,  chemi- 
cal. 
Catalysts,  mineral  (van  Laer),   A.,  i, 

688. 
Catalytic   action.     See   under   Affinity, 

chemical. 
Catechol      and     adrenaline      reactions, 
method  of  rendering,  more  delicate 
(Bayer),  A.,  ii,  839. 
new  derivatives  of  (Lazennec),  A.,  i, 

469,  488. 
derivatives,   methylene  ethers,  action 
of    phosphorus     pentachloride     on 
(Baroer    and    Ewins),    T..   552; 
P.,   86;    (Ewins),   T.,    1482;    P., 
210. 
methylene     ether,     4:5-rfinitro-.     See 
1 :2-Methylenedioxybenzene,    4:3- 
rfinitro-. 
4-amino-.    See  l:2-Methylenedioxy- 
benzene,  4-amino-. 
ethyl  ether,    derivatives    of    (Pauly 
and  Neukam),  A.,  i,  96. 
Catechols,  bismuth  salts  of  brominated 
(Chemi.sche  Fabrik  von   Hevden), 
A.,  i,  469. 
Catecholase  (Weevers),  A.,  ii,  1047. 
Cathode.     See  under  Electrochemistry. 
Cathode  rays.     See    under  Photochem- 
istry. 
Caviare,  does  it  contain  purine  bases  ? 

(Linnert),  a.,  ii,  684. 
Cedriret.     See  Coerulignone. 
Cell,  galvanic.     See  under  Electrochem- 
istry. 
Cellobiose  and  its  osone,  behaviour  of, 
towards  certain  enzymes  (Fischer  and 
Zempl6n),  a.,  i,  209. 
Cells,  permeability  of,  for  dyes  (Hober), 

A.,  ii,  912. 
Cellulose,  the  action   of  sulphuric  and 
nitric  acids  in  the  nitration  of  (Hake 
and  Bell),  A.,  i,  457. 
Cellulose  hydrates  (Ost  and  Wksthoff), 
A.,  i,  210  ;  (Cross  and  Bevan),  A., 
i,  290. 
sodium    derivative,     constitution     of 

(Miller),  A.,  i,  13. 
iripropionate   (Woodbridgk),    A.,    i, 
768. 
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Cellulose,  preparation  of  esters  of,  and 
their  transformation  products  by  the 
action  of  acid  anhydrides  in  the 
presence  of  salts  (Knoll  &  Co.),  A., 
I,  290. 
esters  (Wooobridge),  A.,  i,  768. 
Ccltis  reticulosa,  scatole  and  indole   in 

Avood  of  (Herter),  a.,  ii,  426. 
Cement,  Portland,  microscopic  structure 
of  (Stern),  A.,  ii,  733. 
Roman,  crystals  of  calcium  hydroxide 

in  (Glinka),  A.,  ii,  482. 
estimation   of  free  calcium   oxide   in 
(Brandenburg),  A.,  ii,  832. 
Cephalopod  inks,  black  (Paladino),  A., 

ii,  252. 
Cereals   and    flour,    action   of    sulphur 
dioxide  on  (Carteret  and    Car- 
teret), A.,  i,  341. 
behaviour  of,  towards  calcium  cyan- 
amide  (de  Grazia),  a.,  ii,  1049. 
feeding  values  of,  as  calculated  from 
chemical  analyses  (Chamberlain), 
A.,  ii,  429. 
detection  of  phospliatic  compounds  in 

(Carles),  A.,  ii,  265. 
winter,    manurial    experiments    with 
calcium  cyanamide  on  (v.  Lieben- 
berg),  a.,  ii,  698. 
Cerebro- spinal  fluid  (Mestrezat),   A., 
ii,  595. 
cholesterol     in     (Pighini),     A.,     ii, 

821. 
potassium  in  (Myers),  A.,  ii,  500. 
of  epileptics.     See  Epileptics. 
Ceric  and  cerous  compounds.     See  under 

Cerium. 
Cerium  group,  bromates  of  (James  and 

Langelier),  a.,  ii,  734. 
Cerium  salts,  preparation  of  pure  (Neish), 

A.,  ii,  483. 
Cerium  double  and  triple  ferrocyanides 
with  potassium,  sodium,  and  ammon- 
ium   (Robinson),    T.,    1353;    P., 
195. 
quadrivalent,     double      fluorides      of 
(Rimbach    and    Kilian),    A.,    ii, 
810. 
nitrates    and    sulphates    with    bases 
(Kolb,    Melzer,     Merckle,    and 
Teufel),  a.,  i,  17. 
oxide  (ceria),  colour  of  (Neish),  A.,  ii, 
483. 
and    other    rare    earths,    in   rocks, 
estimation  of  (Dittrich),  A.,  ii, 
185. 
sulphates,  basic  (Hauser and  Wirth), 

A.,  ii,  54. 
Cerous  broniate  (James  and  Lange- 
lier), A.,  ii,  784. 
salts  of  organic  acids  (Rimbach  and 
Kilian),  A.,  ii,  810. 


Cerium :  — 

Ceric  double  fluorides  with  cadmium, 

cobalt,    copper,    nickel,    and    zinc 

(Rimbach  and  Kiliani),  A.,  ii,  810. 

Cerium,    separation   of,   from   the  other 

ceritic  earths,  simplification  of  Mo- 

sander's  method  for  (Hauser  and 

WiRTir),  A.,ii,  940. 

volumetric  estimation  of,  in  presence 

of  other  rare  earths  (Metzger),  A., 

ii,  620. 

Cetyl    a- naphthylcar hamate    (Neuberq 

and  Kansky),  A.,  i,  690. 
Charcoal,  absorption  of  carbon  dioxide 
by  (Geddes),  a.,  ii,  645. 
animal,  estimation  of  total  sulphur  in 

(Selvatici),  a.,  ii,  756. 
wood,  constitution  of  (Aschan),  A.,  ii, 
570. 
Cheese,  ripening  of  (Dox),  A.,  i,  861. 
Emnienthal,  constituents  of  (Winter- 
stein  and  Kung),  A.,  ii,  423. 
curds,    relation   of  difl'erent   acids    to 
the  solubility  of,  in  salt  solution 
(Sammis  and  Hart),  A.,  i,  538. 
estimation   of  iron   and   copper   in 
(Schaeffer),  a.,  ii,  941. 
Cheiraiithus  cheiri.     See  Wallflower. 
Cheiroline,  formula  of  (Schneider),  A., 
1,  826. 
alkaloid     containing     sulphur,     from 
wallflower  seeds  (Schneider),  A.,  i, 
118. 
Chemical    action.     See   under   Afiinity, 

chemical. 
Chemical    constitution,   and  absorption 
spectra,  relation  between  (Baly, 
Collie,  and  Watson),  T.,  144. 
and  absorption  spectra  of  pyridine 
and  derivatives,  relation  between 
(Purvis),  T.,  294  ;  P.,  14. 
and  colour  of  xanthones  and  allied 
substances    (Herzig    and     Kli- 
mosch),  a.,  i,  732. 
and  fastness  to  light  of  monoazo- 
dyes,  relation  between  (Watson), 
P.,  224;  (Watson,  Sirkar,  and 
Dutta),  p.,  290. 
and  optical  properties  of  the  aromatic 
o-  and  7-diketones  (Smedley),  T., 
218;  P.,  17. 
and  physiological  action  in  the  trope- 
ines,    relation    between    (JowettI 
and     Pyman),     T.,     1020;     P.,  J 
165. 
and  physiological  activity  of  acidsi 

(liOEB),  A.,  ii,  168. 
and  supercooling    (Drucker),   A, I 

ii,  211. 

and     viscosity,     relation     betweenj 
(Dunstan  and  Thole),  T.,  1556  ; 
P.,  219. 
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Chemical  niid  plivbical  properties  aa 
functions  of  the  magnitude  of  the 
f;ranulus  of  the  solid  and  liquid 
phases  (v.  Wkimakn),  A.,  ii,  135. 
processes  of  rijtening  (Hcorti  and  DE 
Pi.ATo),  A.,  ii,  174. 
Chemotherapeuties,  lecture  on  the  present 

st.'itu  (if  (EiiuLicii),  A.,  ii,  255. 
Cherry      bark,     wild.        See     Prunus 

sr.riitiiia. 
Chicks  and  egffs,   cholesterol  of  (Ellih 

and  (UiiDNKu),  A.,  ii,  408. 
Chieh   oil,   from    Artemisia   Herhn-alba 
var.  (/nusifiora  liois {HcnitlUZl.  k  Co.), 
A.,  i,  ai7. 
Child,  ncw-lH)ni,  trypsinogen  and  entcro- 

kin.iso  in  (IniuiiiM),  A.,  ii,  1034. 
9hitin,       prei>arntion      and      reactions 
(Wrstkk),  a.,  i,  659. 
polarinietric    nietho<l   of   identifying, 
and  constitution  of   (Irvine),   T., 
561  ;  P.,  89. 
siiluhlu  (Alsbrkg  and  Hkdblom),  A., 
i,  541. 
from    Zu/jm/jm    polyphnnus    {king 
crnb),  and  its  osmotic  behaviour 
(Alsberc  and  Hkdblou),  A.,  i, 
946. 
Chloral,  condensation  of,  with  primary 
aromatic    amines    (Wheeler    and 
.lounAN),  A.,  i,  673. 
alcoliolate,  equilibrium  between,  and 
its  components  (Lkopoui),   A.,   ii, 
472. 
Iiydratfi  semicarbazidc  (Kling),  A.,  i, 
214. 
Chloralic  acids  (Hanriol),  A.,  i,  206. 
Chloraldiurethane  (DiELsand  Seib),  A., 

i,  886. 
Chloralose,    CsHuOgClj,    from    la?vulose 

iuid  chloi-al  (Haniuot),  A.,  i,  288. 
Chloralarethane,  reactions  of,    and  its 
methyl  and  ethyl  ethers,  and  acetyl 
derivative  and   its  nitrile    derivative 
(DiEis  and  Seih),  A.,  i,  885. 
Chlorates.     See  under  Chlorine. 
Chlorides.     See  also  Metallic  chlorides. 
Chlorine,  atomic  weight  of  (Gray  and 
Hrivr),  T.,  1633  ;   P.,  216  ;  (Guye 
and  Fli'ss),  A  ,  ii,  135  ;  (Scheuer), 
A.,  ii,  991. 
exposed  to  light,  molecular  condition 
of  (KiJMMEi.L  and  Wobig),  A.,  ii, 
476. 
liquid,  physical  properties  of  (Johnson 

and  McIntosh),  A.,  ii,  881. 
generated  by  potassium  permanganate  ; 
its  preparation  and  purity  (Wede- 
KiND  and  Lewis),  P., 59  ;  discussion, 
P.,  59. 
Deacon  process  for  (v.  Falckenstein), 
A.,  ii,  136. 


Chlorine,   and  hydrogen   interaction  of 

(Chavman   oud    MacMabon),  T., 

185  ;  P.,  15. 
and    hydrogen,    retarding    effect    of 

oxygen,  and  influence  of  nitrogen, 

on  rate  of  interaction  of  (Chai-man 

and    MacMahon),    T.,    959;     P., 

148. 
and    hydrogen,   influence  of   gaseous 

oxides  of  nitrogen  on  the   rate  nf 

interaction  of  (Chapman  and  Ma<-- 

Mahon),  T.,  1717;  P.,  224. 
action  of,  on  ferrol>orido  and  mangan- 
ese   boride    at    high    temperatures 

(Hokkmann),  A.,  ii,  48. 
and  sulphur,   compounds  of   (Beck- 

MANN,  Junker,  and  Klopfer),  A., 

ii,  137. 
primary  interaction  of,  and  acetanilides 

(Orton  and  Jones),  T.,  1456;  P., 

196. 
Hydrochloric  acid  (htfdroffm  chloride), 
preparation  of  sUiudard  (HULEiT 
and  Honnrr),  A.,  ii,  342. 

density  of  (Scheuer),  A.,  ii,  991. 

density  and  coinpres»>il>i!ity  of,  and 
adsorption  of,  on  glass  ((iRAV  and 
Burt),  T.,  1634;  P.,  216. 

and  water,  the  system  (Ritpkrt), 
A.,  ii,  725. 

sodium  oxide,  barium  oxide,  and 
water,  the  system  (Schbeine- 
makers),  a.,  ii,  986. 

photochemical  equilibrium  (CoEHN 
and  Wassiljewa),  A.,  ii,  846. 

phenomena  of  the  electrolytic 
decomposition  of  (GoocH  and 
Gates),  A.,  ii,  964. 

liberatiou  of  oxygen  during  electro- 
lysis of,  with  a  platinum  anode 
(Pfleiderer),  a.,  ii,  963. 

migration  constants  of  dilute  solu- 
tions of  (Chittock),  a.,  ii,  293. 

conductivity  of,  in  various  solvents 
(Baly,  Burke,  and  Marsden), 
T.,  1103. 

specific  heat  of,  from  explosion 
experiments  (Pier),  A.,  ii,  542. 

action  of,  on  permanganates  (Wein- 
LAND  and  Dinkelagker),  a.,  ii, 
48. 

influence  of  water  on  the  availability 
of,  in  alcoholic  solution  (Lap- 
worth  and  Partington),  P., 
307. 

addition  of,  to  organic  bases  and 
azo-compounds(KoBCZYNSKi),  A., 
i,  123. 

action  of,  on  the  secretion  of  fer- 
ments of  the  stomach  and  pancreas 
(Ehrmann  and  Lederer),  A.,  ii, 
161 
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CUorine : — 

Hydrochloric  acid  {hydrogen  chloride), 
content  of  gastric  juice  in  anchyl- 
ostomiasis     (Yoshida),     A.,     ii, 
167. 
monohydrate  (Rupert),  A.,  ii,  725. 
Chlorides,  importance  of,  in  the  life 
processes  of  the  organism  (Giiijx- 
WALD),  A.,  ii,  162. 
of  sodium,    potassium,   silver,   and 
thallium,      compressibilities      of 
(Richards  and    Jones),    A.,   ii, 
214. 
detection  of,  in  presence  of  bromide, 
and  estimation  of,  in  presence  of 
bromide  and  iodide  (Caven),  A., 
ii,  612. 
detection  of,  in  presence  of  complex 
cyanides   and   other    halogenides 
(Bottger),  a.,  ii,  612. 
Hypochlorites,  electrolytic  preparation 

of  (Oglobin),  a.,  ii,  804. 
Chlorates,    the    active    substance    of 
(Ivlopstock),  a.,  ii,  136. 
toxicology  of  (Fages  Virgili),  A., 

ii,  753. 
detection  and  estimation  of  (Fages 

Virgili),  A.,  ii,  179. 
detection  and  estimation  of,  in  urine 
(Fages  Virgili)  A.,  ii,  433. 
Perchloric    acid,    and    nitrous    acid, 
nitrosyl    perchlorate,    the    anhydr- 
ide of  (Hofmann  and  Zedtwitz)* 
A.,  ii,  568. 
Ferchlorates,  reduction  of,  by  titanium 
sesquisulphate  (Stahler),  A.,  ii, 
699. 
reduction  and  estimation  of  (Roth- 
mund), A.,  ii,  434. 
estimation    of,    by    titanous    salts 
(Knecht),  p.,  229. 
Chlorine,  estimation  of,  in  presence  of 
palladium  (Gutbier  and  Falco), 
A.,  ii,  768. 
estimation  of,  accuracy  of  Volhard's 
method    for     (Rothmund     and 
Burgstallek),  a,,  ii,  932. 
Chlorite,    synthesis    of,     by    action    of 
alkaline  solutions  on  pyroxene  (Fried- 
el  and  Giiand.tean),  A.,  ii,  813. 
Chloroacylaminohenzenes,      action      of 
halogen  acids  oh  (Orton  and  Jones), 
P.,  305. 
Chloroaldehydes,  action  of  semicarbazide 

on  (Klinc;),  A.,  i,  214. 
Chloroamine  (Raschig),  A.,  ii,  232. 
Chlorocarbonic  acid,  esters,  new  method 
of  ester  formation  by  the  action  of,  on 
acids  (Einhorn),  A.,  i,  645, 
Chloroform,   electric   transport  and  de- 
composition of  (Bottazzi),    a.,  i, 
753. 


Chloroform,    bromoform   and    iodoform, 
comjiarative  stability  of  (Oechsner 
DE  Coninck),  a.,  i,  198. 
and  cocaine  or  strychnine,   effect   on 
the  animal   organism  of  (Dogiel), 
A.,  ii,  420. 
detection  of  ethyl  alcoliol  in(RuscoNi), 
A.,  ii,  768. 
Chlorogenic  acid    and  helianthic   acid, 
identity  of  (Gorter),  A.,  i,  935. 
distribution  of,  in  nature  (Gorter), 
A.,  i,  588. 
Chlorohydrin,  preparation  of  (Deutsche 
SprengstoffAktien-Gesellschaft), 
A.,  i,  201. 
Chlorohydroxy-acids  and  their  glycerides, 
preparation  of  (Imbert&  Consortium 
FOR  Elektrochemische  Industrie), 
A.,  i,  875. 
Chlorophyll,  absorption  spectra  of  con- 
centrated  and    dilute   solutions   of 
(Purvis),  A.,  ii,  531. 
photodynamic  action  of,  and  its  relation 
to  the  photosynthetic  assimilation 
of    plants     (Hausmann),     A.,    ii, 
423. 
new  method  of  decomposition  in  the 
chemistry  of  (Marchlewski),  A., 
i,  174. 
zinc  (Malarski  and  Marchlewski), 

A.,  i,  947. 
the  phosphorus  content  of  (Stoklasa), 
A.,  i,  248. 
Chlorophylls,  crystalline  (Gautier),  A., 

i,  402. 
Chlorophyll  group  (Ma rchlevv^ski).  A., 
i,     174  ;    (Malarski    and    March- 
lewski), A.,  i,  947  ;   (Barabasz  and 
Marchlewski),  A.,  i,  948. 
Chlorophyll  research,  quantitative  con- 
trol in  (Brdlik),  a.,  i,  41. 
Chlorophyllpyrrole    and    hseraopyrrole,  ^^ 
identity  of  (Barabasz  and  (March-^B 
lewski),  a.,  i,  948.  ^1 

Chlorozylonine  from  East  Indian  satin- 
wood  {Ohloroa^ijlon  Hwielenia)  and  salts 
of  (AuLD),  T.,  961  ;  P.,  148. 
Chocolate,  effects  of,  on  uric  acid  and  the 

purines  (Fauvel),  A.,  ii,  687. 
Cholestane  and  if^-Cholestane,  and  chloro- 

(Mauthxeh),  a.,  i,  714. 
a-Cholestanol,     action    of     ozone      on 

(DoREE),  T.,  647  ;  P.,  88, 
/S-Cholestanol  ozonide  (Dor^e),  T.,  644  ; 

P.,  88. 
jS-Cholestanone,  ozonide  of,  and  action 
of  bromine  on  (DoRitE),  T.,  644;  P., -J 
88. 
7i«oCholestene  and  its  dibromide  (Mauth- 

ner),  a.,  i,  714. 
Cholestenone  ozonides  (Dor^e),  T.,  648;  < 
P.,  88. 
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Cholesterol    (Mauthnrr),   A.,  i,   714  ; 

(WiNDAUs),  A.,  i,  920. 
and  coproflterol,  contributions  to  the 

chemistry  of  (DoBfeE),  T.,  638  ;  P., 

88. 
and    lecithin,    physico-chemical     re- 

searchcson  ( PoKGKsand  Neuhaukr), 

A.,  i,  756. 
and  its  allies,  distribution  of  (Dor^e), 

A.,  i,  152. 
of  eggs  and  chicks  (Elms  and  Gard- 
ner), A.,  ii,  498. 
in  heart  muscle  (Ei,Li8and  Gardner), 

A.,  ii,  252. 
presence    of    a    second     unsaturated 

linking  in  {Dori!:k),  T.,  638  ;   P., 

88. 
substance  found  in  soils,  agrosterol :  a 

(ScHREiNEU  and  Siiokey),   A.,  i, 

152. 
fatty  acid  combinations  with  (White), 

A.,  i,  152. 
action  of  sodium  and  amyl  alcohol  on 

(WiLRNKo  and   Motylkwski),  A., 

i,  228. 
compounds  of,  with  carbamidea,  liquid 

crystals  of  (GAruERT),  A.,  i,  920. 
influence  of,    on  hemolysis  by  soaps 

(Meterstein),  a.,  ii,  681  ;  (Isco- 

vesco),  a.,  ii,  816. 
as  an  antidote  to  the  saponins  (WiN- 

DAUs),  A.,  i,  172. 
in  ceiebro-spinal  fluid  (Piohini),  A., 

ii,  821. 
origin  and  destiny  of,  in  the  animal 

organism  (Frasei;  and  Gardner), 

A.,  ii,  695. 
oxidation  products  of,  in  the  animal 

organism  (Lifschutz),  A.,  ii,  10:?8. 
in  animals,  origin  and  destiny  of,  and 

absorption  of  (Dor^.k  and  Gard- 
ner), A.,  ii,  498. 
oxidation  of  products  of,  in  the  organ- 
ism (LiFSCHiJTz),  A.,  ii,  77. 
in   dogs'   faeces   (Kusumoto),    A.,    ii, 

79. 
on  the  inhibitory  action  of  the  sera 

of  rabbits  fed  on  diets  containing 

varying  amounts  of,  on  the  haemo- 
lysis of  blood  by  saponin  (Fraser 

and  Garpnek),  A.,  ii,  595. 
*>- Cholesterol  and  its  acetate  (Wilenko 

and  MoTYLEwsKi),  A.,  i,  228. 
Cholesterols  and  lecithins  contained  in 

the  sperma  and  ovary  of  tunny  fish 

(Dezani),  a.,  ii,  596. 
extraction  of,  from  fats  (Heiduschka 

andGLOTH),  A.,  i,  381. 
Cholic  acid,  degradation  of  (v.  FtJRTH 

and  Jerusalem),  A.,  i,  697. 
degradation       of,        by        oxidation 

(Letsciie),  a.,  i,  697. 


Cholio  acid,  oxidation  of,  by  nitric  acid 
(Panzer),  A.,  i,  586. 

and  dilute  hydrochloric  acid,  colour 
reaction  of  (Hahharstkn),  A.,  ii, 
836. 

cotjvrnine    salt    (F.    Hoffmann,    La 
Roche  &  Co.),  A.,  i,  253. 
Cholic  acids  (Pieitre),  A.,  i,  586. 
Choline,     in     the    cerebro-spinal     fluid 
of    epileptics    (Kajiuka),    A.,    ii, 
71. 

from  plants,  preparation  and  estima- 
tion of  (Schitlze),  a.,  ii,  605. 

in  animal  tissues  and  fluids,  tests  for 
(Web-ster),  a.,  ii,  526. 

lecithin,  and  formic  acid  (Franchim), 
A.,  ii,  165. 

hydrochloride,  action  of  Oidium  lactis 
and  Vibrio  choUrm  on  (Reickert), 
A.,  ii,  82. 
Chondro-mncoid,  the  protein  component 

of  (Mayeda),  A.,i,  274. 
Chromafflne  ti.s8ue.     See  Tissue. 
Chromanone-S-carbozylic  acid,  2(or  3)- 

iodo-7-hydroxy-,       bydriodide       ami 

acetate  of  (Liebermann  and  Linden- 

baum),  a.,  i,  404. 
Chromenol  and  its  derivatives,  attempts 

to  synthesise  (Czaplicki,  v.  Kosta- 

NECKi,  and  Lam  PR),  A.,  i,  235. 
Chromic  acid.     See  under  Chromium. 
Chromium,  revision  of  the  atomic  weight 
of  (Baxter,  Mueller,  and  Hinks), 
A.,  ii,   487  ;  (Baxter  and  Jesse), 
A.,  ii,  488. 

red  region  of  the  arc  spectrum  of 
(Stuting),  a.,  ii,  359. 

higher  oxidation  products  of  (Rixsek- 
feld),  a.,  ii,  51. 

and  its  oxide,  action  of  carbon  mon- 
oxide on  (Charpy),  a.,  ii,  405. 

cation,    hydrolysis    of    salts    of    the 
(POVARNIN),   A.,   ii,    1016. 
Chromium  alloys,  action  of  carbon  mon- 
oxide on  (Charpy),  A.,  ii,  405. 
Chromium   salts,  diffusion  of,    through 

gelatin  jelly  (Procter  and  Law),  A., 

ii,  385. 
Chromium      chlorosulphates,      physico- 
chemical   investigations    of   (Bjer- 
rum),  a.,  ii,  740. 

fluoride,  hydrates  of  (Werner  and 
Costachescu),  a.,  ii,  51. 

oxide,  the  hydrosol  of  (Wotjdstra), 
A.,  ii,  582. 

Moxide,  compound  of,  with  sulphur 
trioxide  (Pictet  and  Karl),  A., 
ii,  39. 

Chromic  acid  and  quinine,  quantita- 
tive study  of  the  photochemical 
reaction  between  (Luther  and 
Forbes),  A.,  ii,  C")2. 


1264 


INDEX   OF   SUBJECTS. 


Chromiam: — 
Chromic  acid  and  hydriodic  acid,  in- 
duction by  ferrous  salts  of  inter- 
action of  (Goktner),  a.  ,  ii,  30. 
action  of  carbonates  on,  and  basicity 

of  (Wyrouboff),  a.,  ii,  740. 
oxidation  of,  to  perchromic  acid  as 
a  test  for  chromium  (Kahslake), 
A.,  ii,  269. 
vanadic  acid,  and  iron  oxide,  iodo- 
metric  estimation  of,  in  presence 
of  one  another  (Edgar),  A.,  ii, 
269. 
estimation  of  (Muller),  A.,  ii,  96. 
iodometric  estimation  of  (CasolariI, 
A.,  ii,  769. 
Dichromic  acid  (Cr207"),  reduction  of, 
by    thiosulphate     (I^ovarnin    and 
Chitrin),  a.,  ii,  1020. 
Perchromic  acid,  oxidation  of  chromic 
acid  to,  as  a  test  for  chromium  (Kars- 
lake),  a.,  ii,  269. 
Ferchromates   (Riesenfeld),    A.,   ii, 

51. 
Chromic   thallous  fluoride  (Ephraim 
and  Barteczko),  A.,  ii,  237. 
oxide,  solubility  of  (JoviTsCHiTSCn), 

A.,  ii,  243. 
nitrate     (Jovitsciiitsch),     A.,     i, 
243. 
Dichlorotetra-aquochromium       heza- 
aquo-alominium,     and     -vanadium 
sulphates  (Bjerrum  and  Hansen), 
A.,  ii,  739. 
Dibromotetra-aquochromium       heza- 
aquo-chromium,  -aluminium,  -iron, 
and  -vanadium  sulphates  (Bjerrum 
and  Hansen),  A.,  ii,  739. 
Bromopenta-aquochromium    sulphate 
(Bjerrum    and    Hansen),    A.,   ii, 
739. 
Chromyl  s«Jchloride  (Pascal),  A.,  ii, 
582. 
Chromium,  volumetric  estimation  of,  with 
potassium  ferricyanide(BoLLENBACii 
and  Luchmann),  A.,  ii,  187. 
indirect     volumetric     estimation     of 
(Bacovescu  and  Vlahuta),  A.,  ii, 
767. 
and  copper,  and  copper  and  iron,  titra- 
tion   of,   in  admixture   (Hibbert), 
A.,  ii,  349. 
aluminium,    and    iron,    quantitative, 
precipitation  of   (Schirm),    A.,   ii, 
834. 
iron,  aluminium,  and  zinc  in  a  mix- 
ture,   separation  of  (Pozzi-Escot), 
A.,  ii,  621. 
Chromiam    compounds    (Werner    and 

COSTACHESCIJ),    A.,    ii,    51. 
Chromium  mineral,    new,    from    Servia 
(JoviTsrimscii),  A.,   ii,  246. 


Chromoisomerism  and  pantochromism  of 
violurates  {nitrosoharhiturates)  and 
allied  oximinoketone  salts(HANTZSCH), 
A.,  i,  331. 
Chromone-6-carboxylic  acid,  7-hydroxy- 
(LiEBERMANN  and  Lindenbaum),  a., 
i,  403. 
Chromophores  witliout  double  linkings 

(Kauffmann  and  Fritz),  A.,  i,  95. 
Chromyl  si«6chloride.     See  under  Chrom- 
ium. 
Chrysazol   {l:8-anihradiol)   and  its    di- 
methyl  and  diethyl  ethers  (Lampe), 
A.,  i,  379. 
Chrysocriol  and  its  triacetyl  derivative 
(Tutin  and  Clewek),  T.,  85;  P.,  12. 
Chrysophanic  acid,  constitution  of  (Tutin 
and  Clewer),  P.,  200. 
fZi'methyl  ether  (Tutin  and  Clewer), 
P.,  302. 
Cicer  arietinum,   soluble   carbohydrates 
and   hemicelluloses    in    the    seeds   of 
(Castoro),  a.,  ii,  754. 
Cider,  fermenting,  action  of  ultra-violet 
rays  (Mauratn and  Warcollier),  A., 
ii,  752. 
)3-^Cincholeuponic   acid,    hydrochloride 

(WoHL  and  Maag),  A.,  i,  255. 
Cincholeuponic  acids,  racemic,  resolution 
of,  into  their  active  forms  (Wohl  and 
Maag),  A.,  i,  254. 
Cinchona  alkaloids  (Rabe,  Kuliga,  and 
Naumann),  a.,  i,  407;  (Rabe), 
A.,  i,  408  ;  (Rohde),  A.,  i,  505. 
and  oxidation  of,  to  ketones  (Rabe,  . 
Naumann,  and  Kuliga),  A.,  i, 
252. 
fission  of  the  ketones  from  (Rabe, 
Kuliga,  andNAUMANN),  A., i, 407. 
iodine  derivatives  of  (Kozniewski), 
A.,  i,  826. 
Cinchonamide    methiodide   and    picrate 

(Decker  and  Remfry),  A.,  i,  409. 
Cinchonamine  and  other  rare  alkaloids 
(Howard  and  Chick),  A.,  i,  176. 
hydrochloride  as  a  reagent  for   nitric 
acid    and    nitrates    (Howard    and 
Chick),  A.,  i,  176. 
Cinchonic  acid  synthesis,  new  (Boesche), 
A.,  i,  955. 
methyl  ester,  methiodide,  picrate,  and 
dichromate,  and  ethyl  ester,  methiod- 
ide and  picrate  (Decker  and  Rem- 
fry), A.,  i,  408. 
esters,  methiodidos  of,  and  their  colour 

(Decker  and  Remfry),  A.,  i,  408,      ' 
a-substituted,  synthesis  of,  by  Doeb-^H 
ner's  method  (Borsche),  A.,  i,  62.  ^^ 
Cinchonicine  (cinchotoxine),  constitution 
of,   and  action  of  organo-magnesium 
lialoids     on    (Comanducci),     A.,    i, 
409, 
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Cinchonicine,     tartrate     and      oxalate   i 

(llowAiiii  and  Chick),  A.,  i,  177. 
Cinchonine,  p-amiDoplicuylarsinate 

(Vkiikiniutk   CiiKMrsoiiK    Weukk 

AKTIKNGK>iKLL,MCHAhT),         A.,         i, 
'2o3. 
(^i-io<lo-,  and  its  niethiodide  (KoiNllw- 
SKI),  A.,  i,  826. 
A' Cinohotozoli    (OoMAHDUcot),    A.,    i, 

•lO'.t. 
a-Cinenio  acid,  crystallography  or(RuPK 

iiiul  Ai.TKNiiriuj),  A.,  i,  8. 
/3-Cinenio  acid  and  its  esters  and  aalta, 
and  MeparutidU  from  the  a-acid  (UUPB 
and  Altksiuikj),  A.,  i,  7. 
Cinnabar,  crystals  of,  rotatory  i»ower  of, 
and    relation    bi-tween    abaorption    of 
light    and    rotatory    jiower    of    (Bbc- 
queukl),  a.,  ii,  107. 
Cinnamaldehyde    conipounda   with   sul- 
phurous acid,  rate  of  reaction  of,  with 
water    (Kkup   and   Woulkr),    A.,   i, 
806. 
Cinnamaldehydecyanohydrin,  condensa- 
tion   products    from,    and    action    of 
hydrogen  chloride  on  "(McCombie  and 
rAitUY),  T.,  [>Si  ;  I'.,  9;'.. 
Cinnamaldehyde-a-naphthylhydraxone 

(Tadka  and  (luAZiANi),  A.,  i,  964. 
Cinnamaldehyde -;>tolylhydrazone  ( pho- 
totrupic  substance)  (Pai>ua  and  Gkazi- 
ANi),  A.,  i,  965. 
Cinnamenyl      i«>cyanate.         See     Cin- 

naMienylcarliiniide. 
Cinnamenylacrylio  acid,  menthyl  ester 

(RiM'K  and  MiNTKu),  A.,  i,  928. 
Cinnamenylcarbimide   (einnamtnyl   iso- 
oianate)     (FoiisTEU),    T.,    433 ;     P., 
G9. 
Cinnamenyldihydronracil  (Posner  and 

Kiihdk),  A.,  i.  6-19. 
7-Cinnamenylks'('ozazolone  (Uiedel  and 

ScHUi-z),  A.,  i,  r)S3. 
Cinnamenylphenylcarbamide(FoRSTER), 

T.,  439. 
s-Cinnamenylphenylsemicarbazide 

(Fokstek),  T.,  439. 
Cinnamenylpiperidylcarbamide       (FoR- 

stkr),  T.,  439. 
d  -Cinnamenylpropionhydroxamozime 
hydroxide,  )3-hydroxylaniino-  (PosxEU 
and  Kohde),  A.,  i,  649. 
jS-Cinnamenylpropionic  aoid,  /3-amino-, 
and  its  silver  salt,  hydrochloride,  and 
benzoyl    derivative    and    its    methyl 
ester    (Posner    and    Rohde),    A.,    i, 
649. 
/3-Cinnamenylpropionylhydrozamicacid, 
/3-hydroxylannno-,      and     its     hydr- 
oxylamino     salt,     and     tetrabenzoyl 
derivative  (Riedel  and  Schulz),  A., 
i,  583. 


Cinnamifl  acid,  synthetic,  aepantion  of. 
into  its  isomeric  compounds  and 
their  rc-combination  into  the  syn- 
thetic acid  (Erlenmbtbr  and 
Herz),  a.,  i,   156. 

synthetic,  salt  formation  and  addition 
reactions  of  the  iaomerie  adds  ob- 
tained from,  and  demonstration  of 
their  different  chemical  behaTiour 
(Erlenmbtkr,  Hkbx,  and  Hilubx- 
dobff),  a.,  i,  156. 

halogen  deriTatirea  of  (Jambs  and 
SuDBORoroH),  T.,  1538  ;  P..  211. 

estera,  addition  of  bromine  to  (Jamb8 
and  SuuBOROirou),  T.,  1541. 

phenolphthalein  ester  (Knoll  k  Co.). 
A.,  I,  932. 

and     benzoic     acid,     separation     of 
(Scbbrinoa),  a.,  ii,  191. 
Cinnamic  aeid,   /3-bcnzoylamino-,   benz- 
amide  of  (Ruhema.nx),  T.,  988. 

a-bromo-,  strychnine  salt  (JAMBsi  and 
SuDBouovaH),  T.,  1539. 
a//oCinnamic  acid,  a-bromo-,  strychnine 

salt  (Jambs  and    Suuborough),  T., 

1538. 
Cinnamic     acids     of     different     origin 
(EuLENMKYKR,    Hektz,    and    HlL- 
oendorff),  a.,  i,  647. 

configuration  of  (Baker),  P.,  223. 

isomeric  (Biilmann),  A.,  i,  155,  382. 

isomeric,  remark  on  Biilmann's  dis- 
cu.ssion  of  (Erlenueyer),  A.,  i, 
155. 

differences  iu,  dne  to  the  synthetical 
materials  used  (Erlenmetbr,  Herz, 
HiLUENDORFF,  and  Bube),  a.,  i, 
648. 

a-bromo-,     attempted     resolution     of 
(James  and  Sudborouoh),  T.,  1538; 
P.,  211. 
alio-  and  i«o-Cinnamic  acids  (Lieber- 

mann),  a.,  i,  303. 
Cinnavurinum  zeylanicuiriy  ethereal  oil  of 

the  root  bark  of  (Pilgrim),   A.,   i, 

172. 
Cinnamon-bark  oil  (Schimmel  k  Co.), 

A.,  i,  112. 
Cinnamoyl    hydrazide    and    its    hydro- 
chloride   and    benzylidene   derivative 

(Muckermann),  a.,  i,  838. 
Cinnamoylazoimide,  and  transformation 

of,    into     cinnamenylcarbimide    (cm- 

nameniil    'isocyancUe^    (For-ster),    T., 

433  ;  P.,  69. 
Cinnamoylmandelonitrile  (Francis  and 

Davis),  T.,  1408. 
Cinnamoyl -j!>-methozymandelomtrile 

(Francis  and  Davis),  T.,  1408. 
Cinnamoyltropeine,    salts    and    metho- 

bromide  of  (Jowett  and  Pyman),  T., 

1029. 
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Cinuamylamino-compounds   (Emde    and 

Fkanke),  a.,  i,  708. 
Cinnainyldiiuethylamine   hydrochloride, 

and      platinichloride      (Emde      and 

Franke),  a.,  i,  708. 
Cinnamylideneacetic  acid,  hydrazine  and 

liydroxylamine  salts,  hydrazide  and  its 

sodium  derivative,  salts,  and  aldehyde 

derivatives,   acethydrazide,   benzhydr- 

azide,  and  semicarbazide  (Riedel  and 

ScHULz),  A.,  i,  582. 
Cinnamylidenemalonic    acid,    dibrucine 

salt,    and    its    rotatory   power    (Hil- 

IHTCH),  T.,  1574;   P.,  214. 
Cinnamylidene  wt-toluidine       and      its 

hydrocliloride     (Senier    and     Shef- 

heard),  T.,  1955. 
Cinnamylquinolinium  salts  (Emde  and 

Eranke),  a.,  i,  709. 
Cinnamyitriethylammonium  salts  (Emde 

and  Eranke),  A.,  i,  708. 
Cinnamyltripropylammonium  salts 

(Emde  and  Erakke),  A.,  i,  709. 
Cinnoline  compounds  (Widman),  A.,  i, 

970. 
Cinnoline  derivatives,  new  synthesis  of 

(Stoermer  and  Fincke),  A.,  i,  841. 
Citraconic  acid,  velocity  of  addition  of 

bromine  to  (Piutti   and  Calcagni), 

A.,  i,  360. 
Citric    acid    fermentation.      See    under 
Fermentation. 

hydrolysis  of  maltose  by  (Pieraerts), 
A.,  i,  136. 

calcium   salt,  estimation   of  (Gadais 
and  Gadais),  A.,  ii,  446. 
enoZ-Citronellal  acetate  and  its  conversion 

into  isopulegol  acetate  (Semmler),  A., 

i,  594. 
Citronellaldehyde       compounds      witli 

sulphurous  acid,   rate  of  reaction  of, 

with  water  (Kerf  and  Wuhler),  A., 

i,  806. 
Claisen   condensation,    the,    mechanism 

of  the  reaction  (Tingle  and  GoRs- 

line),  a.,  i,  8. 
Claisen's  acid  cyanide  synthesis  (Mauth- 

ner),  a.,  i,  160. 
Clay,  adsorption  by  (Rohland),  A.,  ii, 
551  ;  (Michaelis  andRoNA),  A.,  ii, 
552. 

the  odour  of  (Rohland),  A.,  ii,  404. 

weathering  of  (van  Be.mmelen),  A., 
ii,  580. 

London,  analysis  of  (Jenkins),  A.,  ii, 
64. 

estimation  of,  in  soils  ( Abntz),  A. ,  ii, 
440. 

estimation  of,  in  limestone  (Abchet- 
Ti),  A.,  ii,  763. 
Clove-leaf  oil  (Sohimmel  &  Co.),  A.,  i, 

112. 


Cloves,   oil  of,   from  Seychelles  (Haen- 

sel),  a.,  i,  313. 
oil  of,  alcoholic  and  aldehydic   con- 
stituents of  (Masson),  a.,  i,  944. 
estimation  of  essential  oil  and  eugenol 

in  (Reich),  A.,  ii,  944. 
Clupeone   (Kossel  and  Weiss),  A.,  i, 

344. 
Coagulation,  theory  of  (Pappada),  A., 

ii,  473. 
Coaguloses  (Lawroff),  A.,  i,  624. 
Coal,  fossil  (Donath),  A.,  ii,  152. 
humic   substances   of    (Boudouard), 

A.,  i,  12. 
brown  coal,  or  peat,  catalytic  action 

of,  in  the  aerial  oxidation  of  organic 

substances  (Dennstedt  and  Hass- 

ler),  a.,  i,  199. 
action   of  air  and  oxidising  agents  on 

(Boudouard),  A.,  ii,  234. 
estimation  of  sulphur  in  (Holliger), 

A.,  ii,  343,  699  ;  (Dennstedt),  A., 

ii,  435. 
Coal  gas  and  similar  gaseous  mixtures, 
analysis  of,  and  estimation  of  nitrogen 
in  (v.  KnorrE),  a.,  ii,  698. 
Coal  tar,  constituents  of  (Schultz   and 

Sander),  A.,   i,    639  j   (Schultz), 

A.,  i,  897. 
occurrence  of  hydroacridine  in(DECKER 

and  Dunant),  A.,  i,  420. 
indene  in   (Spilker  and   Dombrow- 

sky),  a.,  i,  219. 
Cobalt,  red  region  of  the  arc  spectrum  of 

(Stijting),  a.,  ii,  359. 
thermal  effect  of  the  magnetic  trans- 
formation   of  (Shukoff),    a.,    ii, 

209. 
phosphorus   compounds  of  (Schemt- 

schuschny  and  Schepeleff),  A.,ii, 

892  ;  (Schemtschuschny),  A.,    ii, 

1019. 
Cobaltammine  salts  (Werner),  A.,  ii, 

49. 
Cobalt  alloys  with  antimony,  action  of 

antimony   tricholoride  on  (DucEL- 

LiEz),  A.,  ii,  55. 
with   bismuth    (DucELLlEz),   A.,    ii, 

242. 
Cobalt    salts,    ]ioisonous  action    of,    on 
Aspergillus niger  {MoRTEHSES),  A.,  ii, 
921. 
Cobalt  mono-  and  e^i-antimonides   (Du- 

CELLiEz),  A.,  ii,  55. 
bromide,  formation   of  autocomplexes 

in   solutions  of  (DexhaM),  A  ,   ii, 

373. 
thallic  chloride  (Gewecke),    A.,    ii, 

577. 
chromates  (Brigos),  A.,  ii,  893. 
eerie  fluoride  (Rimbach  and  Kilian), 

A.,  ii,  810. 
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Cobalt   aud  nickel  inolybdates   (Gkosu- 

MANX),  A.,  ii,  186. 
iiitnitc,     anhydrous,    preparation     of 

(GiiNTz     and     Martin),     A.,    ii, 

1019. 
Cobaltinitritea,  .studies  on  the  (Ccx- 

NIN(;HAM  and  Tkukin),  T.,  1562. 
Cobalt  organic  compoands : — 

Cobalt,  coniiilix  oxiilatis  of  (Deakik, 

.Scott,  and  Sikkle),  A.,  i,  877. 
Cobalt  carbonyl  vapour,  physiological 

i-W'iM-X  of  (Akmit),  a.,  ii,  918. 
a-    and    /3-Cobaltiglyeine   (Ley    and 

WlNKI.KK),  A.,  I,  886. 

Cobalto  oxalate -ammonia  and  anunon- 

iiiin  coljalto-oxalate  (El'HliAlM),  A., 
i,  87(5. 
Cobalttri^propylene diamine    iodide 
(TscnutJAEFK  aud   Sokolofk),  a., 
i,  138. 
Cobalt,    estimation    of,   by  ammonium 
iiydroxide  (Vaibel),  A.,  ii,  832. 
estimation  of,  and  nickel  in  a  mixture 

(Sanchex),  a.,  ii,  621. 
indirect  volumetric  estimation  of  (Ba- 
fovEscu    and    Vlahuta),    A.,    ii, 
767. 
and  nickel,  estimalion  of,  according  to 
liosenheini-Huldschinsky  (Pritze), 
A.,  ii,  705. 
microcliemical     reaction     of    (Pozzi- 

Escot),  a.,  ii,  705. 
precipitation  of,  by  potassium  nitiitc 

(i)E  Koninok),  a.,  ii,  269. 
and     nickel,     Sanchez's    process    for 
separation  of  (Gro-ssmann),  A.,  ii, 
;t4l.  '» 

Cobaltinitrites.     See  under  Cobalt. 
Cobra  poison.     See  Poison. 
Coca  leaves,  estimation  of  alkaloids    in 

(i>K  ,l()No),  A.,  ii,  276. 
Cocaine  and  its  substitutes,  distinction 
of,  from  /3-eucaine  (Saporetti;,  A.,  ii, 
771. 
Cochin  China  lemon  grass  oil  (Schihmel 

&  Co.),  A.,  i,  113. 
Cockroach,  pliysiological  function  of  the 
arborescent  gland  of  the  female  gener- 
ative apparatus  of  (Boudas),    A.,   ii, 
163. 
Cocoa,  theobromiue-content  of  (Kreutz), 

A.,  ii,  193. 
Cocoa    beans,    theobromine-coutent    of 

(Kheutz),  a.,  ii,  606. 
Cocoannt  oil,  butter  fat,  and  their  fatty 
acids,  distillation  of  (Caldwell  aud 
Hurtley),  T.,  853  ;  P.,  73. 
Codeine,  iso-,   <|/-,   aud  allo-i^-,  acetoxy- 
acetyl   derivatives   of  (Knoiir,  Hor- 
LEiN,  and  Staubach),  A.,  i,  952. 
^'-Codeine,  chemistry  of  (Knorr,  But 
leu,  and  Houlein),  A.,  i,  827. 


if'-Codelne,  aiulinocarboxylic  ester  from 
phenylcarbimide  and,  aud  its  hydro- 
chloride and  methiodide,  aud  chloro-, 
bromo-,  and  nitro-  (Knorr,  Butler, 
and  Houlein),  A.,  i,  827. 
Codeinic    acid,     nitro-,     an     oxidation 
product  of  nitrocodeine  and   uitro-^- 
•    codeine,  and  its  methyl  ester  derivative 
aud    its    hydrochloride,    ethyl    ester 
derivative  hydrochloride,  barium  and 
potassium   i-alts,    hydrochloride,  aud 
amino-,      hydrochloride      of     (Acii, 
Knorr,  Linoenokink,  and  UOrlkin), 
A.,  i,  950. 
i^-Codide,    chloro-,   and   its   methiodide 
(Knorr,  Butler,  and  Hurlein),  A., 
i,  827. 
Co«ralignone  {cedriret)  (Schlknk,  Kel- 
ler, and  K.NoRR),  A.,  i,  809. 
Coffee,  effects  of,  on  the  excretion  of  uric 
acid  and  the  purines  (Fauvkl),  A., 
ii,  687. 
raw,  catfeine-coutent  of  (Hefelxann), 

A.,  ii,  193. 
estimation  of  caffeine  in   (Lendrich 
and  NoiTBoHM),  A.,  ii,  449. 
Cohesion,  si)eeitic,  expansion  coefficient, 
surface  tension  ami  molecular  weight 
of  solvents  (Waluen),  A.,  ii,  122. 
Cohesion   pressure    (TitAUSE),    A.,    ii, 
216. 
and  solubilities  of  salts,  diminution  of, 
by   non-electrolytes  (Traube),   A., 
ii,  647. 
Cohesive     force    and     electrical     force 

(Travbe),  a.,  ii,  467. 
Coke,   conversiou  of   diamond  into,  in 
lugh     vacuum     by     cathode     rays 
(Swinton),  a.,  ii,  458. 
action  of,  on  ferric  chloride  and  auric 
chloride  in  solution  (Tixule),  A., 
ii,  405. 
estimation  of  sulphur  in  (Holliger), 
A.,  ii,  343,  699  ;  (Dennstedt),  A., 
ii,  435. 
Coking  test  (Binder),  A.,  ii,  569. 
Coli-aerogenes     group     of     organisms 

(Bruui  and  Dlggeli),  A.,  ii,  336. 
7-Collidine.      See  2:4:6-Trimethylpyrid- 

iue. 
Colloid  chemistry  (British  Association 
Rei-outs),   a.,  ii,  473. 
mineralogy,  and  geology,  the  border- 
land between  (DoELTERaudCoBNU), 
A.,  ii,  303,  408. 
Colloidal  colouring  matters  in  the  min- 
eral kingdom  (Doelter),  A.,  ii,  409. 
and  erystalloidal  conditions,  behaviour 
of  suspended  matter  in  (Rohland), 
A.,  ii,  473. 
ditfusion,  apparent  (Lieseg.4.no),  A. 
ii,  304. 
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Colloidal  liquids,  formation  of  solid  sur- 
faces on,  and  their  plioto-electric 
behaviour  (Plogmeier),  A.,  ii,  984. 

metals,  solutions  of,  obtained  by  action 
of  boiling  water  (Traube-Menga- 
RiNi  and  Scala),  A.,  ii,  809. 
physiological    action   of    (FoA   and 
Aggazzotti),  a.,  ii,  688. 

nature  of  aqueous  dye-solutions,  sig- 
nificance of,  for  their  penetration 
into  living  cells  (Ruhland),  A.,  ii, 
257. 

particles  or  granules,  physico-chemical 
properties  of  (Malfitano),  A.,  ii, 
473. 

reaction  for  metallic  salts  (Stiasny), 
A.,  ii,  186. 

solutions,   theory  of  (Rolla),   A.,  ii, 
131. 
properties  of  (Bayliss),  A.,  ii,  648. 

and  crystalloidal  solutions,  existence 
and  properties  of  dispersive  systems 
in  the  region  between  (Svedbero), 
A.,  ii,  889. 

state,  influence  of,  on  dyeing  (Vignon), 
A.,  ii,  474. 

suspensions,  behaviour  of,  with  im- 
miscible solvents  (Miller  and  Mc- 
Pherson),  a.,  ii,  132. 
Colloids,  nature  of  precipitated  (Foote, 
ScHOLES,  and  Langley),  A.,  ii, 
871. 

cryoscopy  of  (Duclaux),  A.,  ii,  377. 

extension  of  the  notion  of  solubility  to 
(Duclaux),  A.,  ii,  303. 

the  changes  in  the  physical  conditions 
of  (Pauli  and  Handovsky),  A.,  i, 
618. 

and  electrolytes  (Wood  and  Hardy), 
A.,  i,  341. 

decomposition  of  substances  allied  to 
(Rohland),  a.,  ii,  474. 

inorganic,  influence  of,  on  autolysis 
(Ascoli  and  Izar),  A.,  ii,  74,  501. 

symbiosis  (Liesegang),  A.,  ii,  283. 

in  urine  (LiCHTWiTZ  and  Rosenbach), 
A.,  ii,  750. 

organic,  technique  of  electric  transport 
and  dialysis  experiments  with  (Bot- 
TAZzi),  A.,  ii,  720. 
Colocynth  seeds,   oil  of  (Grimaldi  and 

Prussia),  A.,  ii,  426. 
Colophony,    American   (Frankfoktee), 
A.,  i,  401. 

a  colour  reaction  for  (Sans),  A.,  ii,  442. 
Colostrum,  sugar  from   (Sebelien   and 

Sunde),  a.,  ii,  78, 
Colour,  change  of,  in  additive  reactions 
(Vorlandek),  a.,  i,  194. 

polymerism  as  the  cause  of  the  differ- 
ence of,  of  halides  and  sulphites 
(Hantzsch),  a.,  ii,  198. 


Colour  and  constitution  of  alkyl  iodies  of 
cyclic  bases  (Tinkler),  T.,  921  ; 
P.,  128. 
of  azo-compounds  (Hewitt  and 
Thomas),  T.,  1292;  P.,  190; 
(Hewitt  and  Thole),  T.,  1393  ; 
P.,  208. 
of  diazonium  salts   (Morgan    and 

Alcook),  T.,  1319  ;  P.,  202. 
of  xanthones  and  allied  substances 
(Herzig  and  Klimosch),   A.,   i, 
732. 
Colouring  matter,  C2oHj408(?),  from  2:4- 
diethoxy-5-carbethoxyphenyl   form- 
ylmethyl  ketone  (Liebermann  and 
Lindenbaum),  a.,  i,  405. 
antique  purple,  from  Murex  irandaris 
(Friedlander),  a.,  i,  262. 
Colouring  matters,  relation  between  con- 
stitution   of,    and    their   sensitive- 
ness   to  light  (Gerhard),    A.,    ii, 
284. 
influence  of  their  state  in  solution  on 
the  absorption  sjiectra  of  dissolved 
(Sheppard),  a.,  ii,  531. 
in    aqueous     solution,     condition     of 

(Knecht  and  Batey),  A.,  i,  612. 
adsorption  of  (Freundlich  and  Neu- 
mann), A.,  ii,  868. 
capillary  ascension  of  (Pelet-Joli  vet), 

A.,  ii,  979. 
vat,   action  of  Grignard   reagents  on 
(Sachs  and  Kantorowicz),  A.,  i, 
425. 
of   biological  importance   (Ellinger 

and  Flamand),  A.,  i,  846. 
permeability  of  cells  for  (Huber),  A., 

ii,  912. 
natural,  of  cotton  flowers,  Gossypium 
lierhacum  (Perkin),  T.,  2181  ;  P., 
291. 
new  series  of,  derived  from  diphenyl- 

ethylene  (Lemoult),  A.,  i,  836. 
of    the   thionaphthen   series   (Fried- 
lander),  A.,  i,  503. 
See    also    Indicators,    Pigments,   and 
Tannins. 
Colouring   matters,    natural    vegetable. 
See  also  : — 
Alizarin. 
Brazilin. 
Eliagic  acid. 
Eriodonol. 
Gossypctin. 
Haematoxylin. 
'Hibiscetin. 
Indigo. 
Indigotin. 
Indirubin. 
Quercimeiitrin. 
(soQuercitrin. 
Columbic  acid.     See  under  Columbium. 
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Colambiam  (niobium),  the  opening  up  of 
niiiiti-als  coutainiog  (Oileb),  A.,   ii, 
352. 
Colambiam  p«n/afluori(le  (Ruff,   Zzi- 
NEK,     SciiiM.Kii,     and     Heinzel- 
mann),  a.,  ii,  244. 
Columbie     acid    and    tantalic    acid, 
istiiiiHtion    of   (Wp.iss    and     Lan- 
dkckek),  a.,  ii,  942. 
Colambiam,    volumetric    estimation    of 

(Meizcek),  a.,  ii,  702. 
Coma,  diabetic,  acetone  substances  in  the 
organs  of  cases  of  (Geklmutdkn),  A., 
ii,  258. 
Combnstion  of  organic  compounds  con- 
taining nitrogen    (Dennstedt   and 
Hassi.er),  a.,  ii,  270. 
organic,   reduction  j)roces8  for  copper 
siural.s  used  in  (OsTKOOOviCH),  A., 
ii,  1052. 
tubes,  quartz  (Blount   and    Lew), 

A.,  ii.  346. 
Si-e  also  Analysis. 
Complements,  the  so-called  artificial  (v. 

Knakki.  LknzK  a.,  ii,  904. 
Complex     oompoands,     chemical     and 
magnetic  study  of  (Pascal),  A.,  ii, 
487. 
Compressibility  of  the  chlorides,  brom- 
ides, and  iodides  of  sodium,  pota.s8- 
iuui,  silver,  and  thallium  (Richards 
and  Jones),  A.,  ii,  214. 
of  ga.scs  between  0  and  3  atmospheres 
at  all  temperatures  (Leduc),  A.,  ii, 
298. 
Condenser,   new    forms    of   (Stoltzen- 

BEiio),  A.,  ii,  306. 
Conduction,  electrical.     See  under  Elec- 

trocluMuistry. 
Conductivity,     electrical.       See    under 

Elect  rocheinistry. 
Condurangin  (Kubler),  A.,  i,  40. 
Condurango  bark,  chemistry  of  (Kubler), 

A.,  i,  40. 
Conduritol  and  its    hromo-    and    tetra- 
benzoyl  derivatives  and  pheuylurethane 
(KlTBLKR),  A.,  i,  40. 
Congo-red  and  other  dyes,  osmotic  pres- 
sure of  (B.4YLIS8),  A.,  ii,  648. 
Conhydrine    (ontically    active     a-ethyl- 
piperidylalltine),      constitution     of 
(LoFFLER  and  Tschunke),   A.,   i, 
324. 
distinction  of,  from  coniine  (Dilling), 
A.,  ii,  771. 
i|^-Conhydrine  (Ekgler),    A.,  i,  181. 
constitution  of,   and    its  aurichloride 

(LoFFLER),   A.,   i,  180. 
distinction  of,  from  coniine  (Billing), 
A.,  ii.  771. 
ft-i^-Conhydrine  (Loffler),  A.,  i.  327. 
/S-Coniceine.     See  ^a-Allylpiperidine. 

xcvi.  ii. 


7Coiiio«iiie,  synthesis  of  (Oabriel),  A., 
i,  967. 
cadmium  iodide  salt  (L<^rFLXB   and 

Tschunke),  A.,  i,  326. 
distinction  of,  from  coniine  (DiLLINO), 
A.,  ii,  771. 
8-Coni06ine,  synthesis  of  inactive  (L6f- 
KLERand  Kaim),  A.,  i,  179. 
See  also  Piperolidine. 
f-Conioeine  (2-   and    iM>-2-methylconid- 
ine),    constitution    and  synthesis  of 
(L6FFLBR),  A.,  i,  326. 
^-Conioeine  and  its  hydrochloride,  auri- 
chloride,    platinichloride    and   hydr- 
iodide  (Loffler),  A.,  i,  181. 
Coniohaleita,    crystalline  form  of  (Mi- 
chel), A.,  ii,  491. 
Conifers,    waxes   of    (Bocoadlt    and 

Bol'ruier),  a.,  i,  82. 
Coniine,  characteristic  reaction  for,  and 
a  new  isomeride  of  (Dillino),  A., 
ii,  771. 
iodo-,    hydriodide    of,     and   chloro-, 
aurichloride,     hydrochloride,     and 
platinichloride    of    (Loffler    and 
T.SCHITNKE),  A.,  i,  325. 
Conitun    alkaloids,    isolation    of,    from 
animal  tissues  (DiLLiNc;),  A.,  ii,  709. 
Coniuin  macultUum.     See  Hemlock. 
Contractile  processes  of  A  renicola  larvm, 
relation  of  ions  to  (LiLLiE),  A.,  ii,  749. 
ConTalsants,  the  action  of  certain  (Mar- 
shall), A.,  ii,  689. 
Copal,  Kauri,  solubility  of  (Coffionibr), 

A.,  i.  317. 
Copiapite  (Scharizer),  A.,  ii,  587. 
Copper,  occurrence  of,  in  the  Stassfurt 
potash  deposits  (BiLTZ  and  Marcus), 
A.,  ii,  1011. 
kinetics  of  rapid  chemical  and  ionic 
reactions  of  (Reichinstein),  A.,  ii, 
961. 
theory  of  fusion  of,  in  cupola  furnaces 

(Juschkfa'itsch),  a.,  ii,  577. 
nearly  pure,  production  of  permanent 
magnets  from  (Gray and  Ross),  A., 
ii,  208. 
solutions,  ammoniacal  nature  of  (Daw- 
son), T.,  370  ;  P.,  33. 
electrolysis  of  (Meyer  ;  Foerster), 
A.,  ii,  314. 
colloidal  solutions,  action  of  electrol- 

ites  on  (Burton),    A.,  ii,  372. 
influence  of  the  treatment  on  the  solu- 
bility of,  in  sulphuric  acid  (Heyn 
and  Bauer),  A.,  ii,  486. 
influence    of  small  quantities    of  ele- 
ments   in,    on    its    reactions    with 
nitric  acid  (Stansbie),  A.,  ii,  403. 
influence  of  small  quantities  of  arsenic 
and    antimony    on    (Hiorns    and 
Lamb),  A.,  ii,  578. 

84 
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Copper,  catalytic  oxidation  of  hypophos- 
phorous  acid  by  (Bougault),  A.,  ii, 
310. 
Copper    alloys    with    aluminium,    elec- 
trical properties  of  (P^CHEUX),   A., 
ii,  482. 
with  aluminium,  transformation  points 
of,   and   variation   of  electrical   re- 
sistance of,  with  temperature  (Bar- 
bae), A.,  ii,  1011. 
with    aluminium    and    tin,    liquidus 
curves  of  the  ternary  system  (An- 
drew and  Edwards),  A.,  ii,  891. 
with     manganese      and      aluminium 
(Heusler  and  Eicharz),  A. ,  ii,  240. 
with  manganese  and  aluminium,  mag- 
netic properties  of  (Ross  and  GrayI, 
A.,  ii,  859. 
estimation      of     cuprous     oxide      in 
(Greaves),  A.,  ii,  1054. 
Copper  baths,    electrolytic,    determina- 
tion   of  free   acid    in  (Debaisieux), 
A.,  ii,  756. 
Copper  complex,  optical  investigation  of 
the,    in  ammonia  and   pyridine  solu- 
tions (Hantzsch    and    Robertson), 
A.,  ii,  44. 
Copper  complexes  in  ammoniacal  solu- 
tion (Dawson),  A.,  ii, 316  ;  (Hantzsch 
and  Robertson),  A.,  ii,  579. 
Copper    objects,    ancient,    from    Ti-ans- 

caucasia  (Skinder),  A.,  ii,  238. 

Copper   salts,    anti-putrescent  effects  of 

(A.  Springer  and  A.  Springer,  jmm..  ), 

A.,  ii,  509. 

Copper  carbonates  and  the  cupricarbon- 

ates  (Pickering),  T.,  1409  ;  P.,  188. 

sodium  carbonates  (Pickering),   T., 

1418;  P.,  188. 
chloride   and    bromide,    formation   of 
autocomplexes  in  solutions  of  (Den- 
ham),  A.,  ii,  373. 
and     cuprous     chlorides    in     hydro- 
chloric   acid    solution,   equilibrium 
between  (Poma),  A.,  ii,  315. 
chloride,  copper  sulphate,  ammonium 
sulphate,  ammonium  cliloride,  and 
water,       the       system,       at       30° 
(Schreinemakers),  a.,  ii,  403. 
thallic chloride (Gewecke),  A.,  ii,  577. 
eerie  fluoride  (Rimbach  and  Kilian), 

A.,  ii,  810. 
hydroxide,  solubility  of,  in  ammon- 
iacal sulphate  solutions,  and  in 
ammoniacal  barium,  and  sodium 
hydroxide  8olutii>ns  (Dawson), 
T.,  370;  P.,  33. 
ammonial  solutions  of   (Dawson), 

A.,  ii,  1011. 
electromotive     behaviour     of,      in 
alkaline  electrolytes  (Allmand), 
T.,2151  ;  P.,  258. 


Copper  nitrate,  anhydrous,   preparation 
of  (GuNTz  and    Martin),   A.,   ii, 
1019. 
oxide,  solid  solutions  in  the  dissocia- 
tion   of    (WoHLER    and    Frey), 
A.,  ii,  238. 
as      a      catalyst      in      reductions 
(Ipatieff),  a.,  i,  449. 
and  cuprous  sulphides,  heat  of  forma- 
tion of  (v.  Wartenberg),  a.,  ii, 
794. 
oxides,  lecture  experiments  with  (Jo- 

RISSEN  and  Filippo),  A.,  ii,  564. 
quadrantoxide,  the  supposed  (Moser), 

A.,  ii,  891. 
sulphate,  new  basic  (Pickering),  T., 
1417. 
copper  chloride,  ammonium  sulphate, 
ammonium    chloride    and   water, 
the  system,    at    30°  (Schreine- 
makers), A.,  ii,  403. 
reduction   of,    with   hydroxylamine 
(Adams  and  Overman),  A.,  ii, 
578. 
decomposition  of,  in  a   current   of 
air  in  relation  to  the  tempera- 
ture (Vanjukoff),  a.,  ii,  809. 
gravimetric  estimation  of  (Dalli- 
more),  a.,  ii,  833. 
Cuprous    acetylide.      See    Acetylene, 
cuprous  compound, 
chloride     and    cupric    chloride    in 
hydrochloric  acid  solution,  equili- 
brium between   (Poma),    A.,   ii, 
315. 
hydroxide  and  oxide  (Gillett),  A., 

ii,  483. 
iodide,    solubility  of,    in  potassium 
bromide  solution  (Kohn),  A.,  ii, 
891. 
oxide  and  hydroxide  (Gillett),  A., 
ii,  483. 
electrolytic       precipitation       of 

(Miller),  A.,  ii,  373. 
electromotive    behaviour    of,    in 
alkaline  electrolytes  (Allmand), 
T.,  2151  ;  P.,  258. 
new    method    of   estimating,    in 
copper  (Coffetti),  A.,  ii,  349. 
estimation  of,  in  copper  and  its 
alloys  (Greanes),  A.,  ii,  1054. 
sulphate  (Recoura),  A.,  ii,  579. 
sulphide,  the  system  :  ferrous  sulph- 
ide     and       (Bornemann      and 
Schreyer),  a.,  ii,  1012. 
and  cupric  sulphides,  heat  of  forma- 
tion of  (v.  Wartenberg),  A.,  ii, 
794. 
sulphites  of  I^tard  and  of  Rogojski 
(Rambrro),  a.,  ii,  1013. 
Cupricarbonates      (Pickering),     T., 
1409;  ]'.,  188. 
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Copper :  - 
Cupri  ferroat    sulphates,    red,    phase 
<;  liiilibritiin  of  (Allmand),  A.,  ii, 
'23h. 
Cuproao-enprie  chloro-salts,  conatito- 
tion  of  (roMA),  A.,  ii,  815. 
Copper,  cadmium,    mercury,    lead,    and 
liisiiiuth,  roicruchemical  analysis  of 
iSi  iiooKi,),  A.,  ii,  96. 
Iiiiiiiin^'  nf  admixtures  on  refining,  in 
H    rfvi-rltcrntory    furnace    (Vanju- 
kofk),  a.,  ii,  '237. 
preciititation   as  oxalate  in   analysis, 
ana     estimation     of    (GoooH    and 
Wakd),  a.,  ii,  708. 
intluencu  of,  on  the  titration  of  iron  by 
till'  Ziinmcrmiinn-Keiniiardt  methoa 
s.  iikipdek),  a.,  ii,  186. 
1    .       '^    and     estimation     of    sugar 

'     i.KEz),  A.,  ii,  835. 
I  sMiiiition  of  cuprous  oxide  in  (Cof- 
KKi  11),  A.,  ii,  349  ;  (Grkavbs),  A., 
ii,  1054. 
estimation  of,  by  ammonium  hydroxide 

(Vauhki.),  a.,  ii,  882. 
iodonu'tric    estimation    of,    improved 

(Videoren),  a.,  ii,  765. 
and    chromium,    and   chromium    and 
iron,     titration    of,    in    admixture 
(Hibbekt),  a.,  ii,  349. 
Tolunietric    estimation     of    (Littf,k- 
8CHEID),    A.,    ii,    348;    (Masino), 
A.,  ii,  1058. 
indirect     volumetric     estimation     of 
(Bacovkscu  and  Vlahuta),  A.,  ii, 
7(57. 
Coprostanone,  and  its  ozonide  and  action 
of    bromine    on,    and    reaction    with 
phenylhydraziue   (DoR^i),    T.,    646 ; 
r.,  88. 
Coprosterol  and  cholesterol,  contributions 
to   the  chemistry   of  (Dok^e),  T., 
638  ;  P.,  88. 
in   (logs'   fffices   (KusuMOTO),    A.,   ii, 

79. 
ozonide  (DoRliE),  T.,  645  ;  P.,  88. 
/-Coprosterol     (Wilknko    and     Mott- 

i.KWSKi),  A.,  i,  228, 
<|'-Copro8terol  ozonide  (Dor6e),  T.,  646  ; 

P.,  88. 
Coprosterylcarbazole    and    its    nitroso- 
derivative  (Dorj':e),  T.,    654  ;  P.,  88. 
Cordierite-pinites   from   Central  France 

(Gonnakd),  a.,  ii,  61. 
Coriander  oil  (Haen.sel),  A.,  i.  111. 
Coronadite  (Fekmor),  A.,  ii,  153. 
Corresponding  states,  extension  of  the 

law  of  (Hahpel),  A.,  ii,  853. 
( 'ori/dalis  cava,  alkaloids  of  the  tubers  of 

(Schmidt),  A.,  ii,  85. 
Corylus    Avdlana,    oil   from    leaves    of 
(Haensel),  a  ,  i,  313. 


Cossyrite  from  Pantalleria  (Sokllnkk), 

A.,  ii,  814. 
Cotamio  aoid,    synthesis  of  (Pbrkin, 
RoBtNBON,  and  Thomar),  T.,  1977; 
P..  262. 
Cotarnine,  synthesis  of  substances  allied 
to  (Salway),  T.,  1204 ;  P.,  176. 
cholate   (F.    Hoffmann,  La  Rochb 
k  Co.),  A.,  i,  258. 
Ootton-ssed  oil,  especially  the  nnaaponi- 
fiable     constituents    (Matthim     and 
Heistz),  a.,  i,  572. 
Coalometer.  See  under  Electrochemistry. 
Coumaran    group,    studies    in    the   (v. 
KosTAMBOKi    and    Tambor),    A.,   i, 
819. 
Conmarandione,  the  analoge  of  isatin  in 
the    courmarone    series    (Stobrmxb), 
a.,  i,  174. 
Coomarandiones,  and  o-hydroxybenzoyl- 

formic  acids  (Fries),  A.,  i.  175. 
Coomaranone,  homologues  of,  and  their 
derivatives  (Fries  and  Finck),  A.,  i, 
42. 
an'-Coamaranone,  nitro-,  |M)tassiam  salt 

of  (Stokrmer),  a.,  i,  175. 
Coamarin,   6:8-rfibromo-3-cyano-4-hydr- 
oxy-       (fi:i-i\\broino-Z-cyano-bemote' 
tronie  acid)  (AnschOtz  and  LdWKN- 
BERO),  A.,  i,  731. 
6:8-rftbromo-4-hydroxy-,  and  its  ethyl 
ether  and    silver    salt    (AnsohCtz 
and  LowENBEKo),  A.,  i,  781. 
4-chloro-  (benzotetronyl  chloride),  and 
bromo-       (benzotetronyl       bromide) 
(Anschutz,  Anspach,  FresSnius, 
and  Claus),  A.,  i,  662. 
6:8-rfichloro-4-hydroxy-  (6:8-di- 

ehlorobenzotetronic    acid),    and    its 
ethyl       ether      and      silver      salt 
(ANscHtJTZ    and   Shores),    A.,    i, 
730. 
8-cyano-4-hydroxy-       {3-cyanobemote- 
tronie  add),  and  its  ammonium  salt 
(AnschOtz,  Anspach,  Fresenius, 
and  Claus),  A.,  i,  661. 
4-hydroxy-  {benzotetronic  acid),  and  its 
silver  salt    (Anschotz,    Anspach, 
Fresenics,  and  Clavs),  A.,  i,  662. 
6:8-di-iodo-8-cyano-4-hydroxy-,      and 
its  ethyl  ether,  metallic  salts,  and 
corresponding     amide      (ANSCHiJTZ 
and  ScHMiTZ),  A.,  i,  731. 
3-oximino-,      and      its      silver     salt 
(Anschijtz,  Anspach,  Fresenius, 
and  Clatjs),  A.,  i,  662. 
Conmarins,  action  of  hydroxylamine  on 

(Posner),  A.,  i,  583. 
Coumarin-S-carbozylamide,    4-hydroxy- 
{Z-carboxylamidoben2otetronic         acid) 
(Anschijtz,     Anspach,     Fresenius, 
and  Claus),  A.,  i,  661. 
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Coumarin-3-carboxylanilide,  4-hy(iroxy- 
{henzotetron-Z-carhoxylanilide)   and  its 
sodium   and  silver    derivatives    (An- 
scHiJTZ,    Anspach,    Fkesenius,   and 
Glaus),  A.,  i,  661. 
Coumariii-3-carboxylic      acid,      6:8-c?i- 
bromo-4-hydroxy-,  etliyl  ester  (6:8- 
dibromo-Z-carbethoxybenzotetronic 
acid)     and    its    ethyl    ether    and 
metallic      salts      (ANSCHiJTZ      and 
Lowknberg),  a.,  i,  730. 
4-chloro-,  ethyl  ester  {S-ethylcarboxy- 
benzotetronic    acid    chloride)      (An- 
scHiJTZ,  Anspach,  Fresenius,  and 
Glaus),  A.,  i,  661. 
6-chloro-4-hydroxy-,        ethyl        ester 
{3-ethylcarboxy-6-chlorobenzotetronic 
acid)  (Anschutz  and  Nefgen),  A., 
i,  666. 
6:8-c?ichloro-4-hydroxy-,    ethyl    ester 
{6:8-dichloro-d-carbethoxybenzote- 
tronie  acid)  and  its  ethyl  ester  and 
metallic      salts      (ANSCHtJTZ     and 
Shores),  A.,  i,  730. 
4-hydroxy-,    phenylhydrazide  of,  and 
ethyl  ester  (S-carbethoxybenzotetronic 
acid)   and  its  metallic  salts   (An- 
schutz, Anspach,  Fresenius,  and 
Glaus),  A.,  i,  661. 
6:8-di-iodo-4-hydroxy-,     ethyl    ester, 
and  its  ethyl  ether,  metallic  salts, 
and     phenylhydrazide     (Anschutz 
and  ScHMiTz),  A.,  i,  731. 
Coumaroue    group    (Dumont    and    v. 
Kostanecki),  a.,  i,  320. 
diisonitroso-      (Stoekmer),     A.,      i, 
175. 
Coupling,  mechanism  of  (Dimroth  and 
Hartmann),  a.,  i,  66  ;  (Bucherer), 
A.,  i,  193. 
Cranberries,  simple  method  for  detecting 
benzoic  acid   in   (Nestler),    A.,    ii, 
426. 
Creatine,  homologues  of  (Gansser),  A., 

i,  702. 
Creatinine  excretion,  oxygen  and  (van 
HoooENHUYZE    and    Verploegh), 
A.,  ii,  331. 
output  in  man  (Levene  and  Kris- 
teller),  A.,  ii,  419. 
picrate       (Mayerhofer),       A.,       i, 

771. 
estimation  of  (Edlefsen),  A.,  ii,  276  ; 
(Cook),  A.,   ii,  526,   709;   (Chap- 
man), A.,  ii,  948. 
Creatinine    metabolism.     See   Metabol- 
ism. 
m-Cresol,  action  of  phthalic  anhydride 
on  (Lambrecht),  a.,  i,  949. 
nitro-,  methyl  ether  and  sodium  salt 
of     (Khotinsky    and    Jacopson- 
Jacopmann),  a.,  i,  804. 


^-Cresol,   preparation    of    hydroxyuvit- 
aldehyde      from     (Ullmann     and 
Brittner),  a.,  i,  590. 
o-amino-,  diacetyl  derivative  (AuwERS 

and  Eisenlohr),  A.,  ii,  916. 
bromo-o-nitro-,  salts  of  (Kobczynski), 

A.,  i,  149. 
o-heptoylamino-,     and     its     benzoate 
(AuwERs  and  Eisenlohr),  A.,  i, 
916. 
o-nitro-,  preparation  of  (Farbwerke 
VORM.      Meister,     Lucius,     & 
Bruning),  a.,  i,  299. 
lithium,  sodium,  potassium,  rubid- 
ium,   caesium,    ammonium,    and 
thallium  salts  of  (Korczynski), 
A.,  i,  149. 
3-nitro-,    behaviour   of,   towards    sul- 
phuric acid  (Schultz  and  Low), 
A.,  i,  222. 
phenylurethane    of    (AuwEBS    and 
Eisenlohr),  A.,  i,  223. 
3 :5-c:?znitro-,  metallic  salts  of  (Korczyn- 
ski), A.,  i,  149. 
j?-Cresol,      estimation      of,      in      urine 

(Mooser),  a.,  ii,  1056. 
Cresols,  to-  and  p-,  chloroacetyl  deriva- 
tives (Fries  and  Finck),  A.,  i,  42. 
thio-,  action  of  aluminium  chloride  on 
(Deuss),  a.,  i,  321. 
j^-Cresol-p-azobenzoic  acid,    ethyl  ester 
and  its  acetate,  and  0-acetylhydrazo- 
derivative    (Auwers,    Hirt,   and  v. 
DER  Heyden),  a.,  i,  439. 
TO-Cresotic  acid,  amino-,  hydrochloride 

(PuxEDDu),  A.,  i,  721. 
Crithmum  maritinum.     See  Samphire. 
Critical  density.     See  Density. 

pressure,  surface  teosioD,  and  internal 
pressure,   relation   between   (Wal- 
den),  a.,  ii,  549. 
-solution  point,  influence   of,  on   the 
shape   of   the  melting-point  curve 
(Flaschner),  T.,  668  ;  P.,  71. 
temperature  of  an  associated  liquid, 
calculation  of,  from  surface-tension 
results  (Morgan),  A.,  ii,  377. 
volumes  and  density  curves  of  solutions 
(Centnerszwer),  a.,  ii,  974. 
Crotonaldehyde,  preparation  of  (Del£- 
pine),  a.,  i,  84. 
bromo-  (Viguier),  A.,  i,  691. 
Crotonic  acid,  cerous  salt  (Rimbach  and 
Kilian),  a.,  ii,  811. 
j8-amino-,  ethyl  ester,  and  analogous 
compounds,  acylation  of  (Benary), 
A.,  i,  888. 
7-hydroxy-,    halogen    derivatives    of 
(Lespieau   and    Viguier),   A.,   i, 
205. 
Crotonic    anhydride    (Luniak),  A.,  i, 
284,  454. 
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Crotonyl  chloride  (Komler),  A.,  i,  940. 
Crotonyl    hydrazide     and     its    hydro- 
chloride   antl    beiizylidene    derivative 
(MrcKEKMANN),  A.,  i,  839. 
Crncible,     Gooch,    modified     form     of 
(Kichakdb),  a.,  ii,  877. 
porcelain,  with   a  layer  of  spongy 
jilatinum  (dk  Vrim),  A.,  ii,  1050. 
{ireiiaration  and  use  of  asbestos  for 
(KoBKK),  A.,  ii,  610. 
Munroe  (Snki.lino),  A.,  ii,  481. 
solvents  for  use  with  (Swilt),  A., 
ii,  75.''.. 
support,  adjustable  (Bormann),  A.,  ii, 

724. 
filtering.     See  Filtering. 
Crustaoeani,  decapod,  the  rennet  from 

((iKHiiKii),  A.,  i,  74. 
Cryoicopio  constants  and  position  iso- 
merism in  disubstituted  derivatives 
of   benzene,    and   inflaence   of    the 
Rubstitucnt  groups  (Jona),  A.,  ii, 
860. 
experiments  witii  two  solutes  present 
together  (Patterson    and    Mont- 
(;o,meuik),  T.,  1138. 
points   of  wines   and   their  alcoholic 
strength,    relation    between    (Mes- 
tkezat),  a.,  ii,  189. 
Cryosoopy  and  hydrogen  polysulphides 
(Patkrn6),  a.,  ii,  118. 
of  colloids  (DucLAUX),  A.,  ii,  377. 
of  urine,  apparatus  for  (Rupp),  A.,  ii, 
167. 
Crystal-like  arrangement  of  fine  solid 

jtarticlos  (Krulla),  A.,  ii,  389. 
Crystalline  forms  of  benzene  derivatives 
(Reiossi),  a.,  i,  464  ;  (Artimi),  A., 
i,  465. 
liquids,  ultramicroscopic  observations 

on  (V.  Wkimarn),  A.,  ii,  301. 
substances,     relations     between     the 
surface  modifications  of  (Fawloff), 
A.,  ii,  800. 
Crystallisation   from   aqneous  solutions 
(Mauc),   A.,  ii,   798  ;   (Marc  and 
Wenk),  a.,  ii,  983. 
influence  of  impurities  on  the  lower 
limits   of  (Padoa  and  Mervini), 
A.,  ii,  799. 
of    externally  compensated    mixtures 
(Kipping  and  Pope),  T.,  103  ;  P.,  9. 
spontaneous  (Marcelin),  A.,  ii,  302. 
of  chloroacetic  acid  and   mixtures 
with    naphthalene    (Miers    and 
Isaac),  A.,  i,  356. 
of  drops  of  solutions  as  spherulites 
(Chevalier),  A.,  ii,  648. 
supposed   influence    of,    in    modifying 
the  properties  of  the  solution  of  a 
substance  prepared  by  mixing  two 
solutions  (Gerkez),  A.,  ii,  388. 


CryitalliMtion     through      membruiet 
(Walton),  A.,  ii,  649. 
of  thiocyano-compounds  (Steinmvtz), 

A.,  i,  461. 
of      organic      additive      compounds 
(BoEKis),  A.,  i,  469. 
Cryttallising^  force,  has  it  any  inflnencs 
on  proi>ertie8  iu  the  amorphous  con- 
dition ?  (Kl'RBATOFF),  A.,  ii,  182. 
CrystAllographic  constants  and  density, 
relations  between,   in   certain   groups 
of  substances  (Coix)mba),  A.,  ii,  560, 
798. 
Crystallography     of     the     ephedrine, 
damasccniue,  and  aconitine  groups 
(Schwantke),  a.,  i,  177. 
of  pyridine   derivatives   (FEDOKOFr), 

A.,  i,  254. 
of  ^rihalogen  substitution  products  of 
aromatic  compounds  (Jaeoer),  A., 
i,  381. 
See  also  Morphotropy. 
Crystalloidal   and  colloidal  conditions, 
behaviour    of    suspended    matter    in 
(Rohlanp),  a.,  ii,  473. 
Cryitallo-opdeal  investigations  (Baum- 

iiArEu),  A.,  ii,  841. 
Crystals,  certain  optical  and  magneto- 
optical  properties  of  (Becquerel), 
A.,  ii,  200. 
of  cinnabar,  rotatory   power  of,  and 
relation  between  absorption  of  light 
and  rotatory  polarisation  of  (Beg- 
querel),  a.,  li,  107. 
of  different  substances,  parallel  growths 

of  (Kreutz),  a.,  ii,  667. 
liquid,    nature    of    (Wulff),    A.,    ii, 
473  ;  (Pawloff),  A.,  ii,  800. 
experiments   and   models    in   illus- 
tration   of    (Lshmann,    a.,    ii, 
799. 
measurement  of  the  optical  constants 
of  (Dorn  and  Lohmann),  A.,  ii, 
529. 
biaxial  (Wallerant),  A.,  ii,  529. 
mixed,  in  biifkry  systems  (Prins), 

A.,  ii,  869. 
of    compounds    of  cholesterol   and 
ergosterol  with  carbamides  (Gau- 
bert),  a.,  i,  920. 
new  type  of  magnetic  decomposition 
of  absorption  bands  of  (Becquerel), 
A.,  ii,  454. 
Crystals  stable   only  at  high  tempera- 
tures (Tammann),  a.,  ii,  983. 
Crystal-violet,    decomposition    of    the 
leuco-sul phonic  acids   of,   in  aqueous 
solution,  and   lecture  experiment  on 
(Kastle),  a.,  i,  845. 
Cubebin,  and  cubebinol   and  its  acetyl 
and  benzoyl  derivatives,  and  phenyl- 
urethane  (Mameli),  A.,  i,  503. 
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Cubebs  oil  (Haensel),  A.,  i,  312. 
Culture  media,  new  method  for  detection 

of  indole  in  (Morelli),  A.,  ii,  711. 
t^-Cumene,    trichlovo-,   and    S:5-dinitT0- 

(ScHULTZ    and    Herzfeld),    A.,    i, 

898. 
i|'-Cumidinomethyleneacetoacetic    acid, 

ethyl  ester  (Dains  and  Brown),  A., 

i,  781. 
»j/-Cuniidinomethyleiieacetoacetyl-t|'- 

cumidide  (Dains  and  Brown),  A.,  i, 

781. 
^r-Cumidinometliylenecyaiioacetic   acid, 

ethyl  ester  (Dains  and  Brown),  A.,  i, 

782. 
4-i^-Cumidiiiomethylene-l-phenyl-3- 

iuetliyl-5-pyrazolone      (Dains      and 

Brown),  A.,  i,  782. 
Cuminaldeiiyde-a-     and      -/8-naphthyl- 

hydrazone   (Padoa   and    Graziani), 

A.,  i,  964. 
Cuminaldehyde-^-tolylhydrazone 

(Padoa  and  Graziani),  A.,  i,  965. 
Cuminyltoluidine,      morphotrophy      of 

(Rosicky),  a.,  i,  458. 
Cupreine  platinichloride  (Howard  and 

Chick),  A.,  i,  177. 
Cupric   and   Cuprous  salts.     See  under 

Copper. 
Curcumone    and    its     oxime,     phenyl- 

hydrazone,    p-bromophenylhydrazone, 

semicarbazone,   and   compounds  with 

anisaldehyde,       benzaldehyde,       and 

piperonal    (Rupe,    Luksch,     Stein- 
bach),  A.,  i,  598. 
Cntin  contained  in  "  crude  fibre,"  nature 

of  (Sutthoff),  a.,  ii,  695. 
Cyanamide,  bacteria   which   decompose 

(Kappen),  a.,  ii,  822. 
Cyanamide,      calcium     salt,     chemical 
changes  of,  in  manuring  (Kappen), 
A.,  i,  92. 

decomposition  of  (LoHNis  and  Moll), 
A.,  i,  92. 
Cyanamides     of     hydroxy-fatty     acids 

(Clemmensen  and  *Heitman),  A.,  i, 

774. 
Cyanaminoc^tthiocarbonateB,       reaction 

between      hydrogen      sulphide     and 

(Hantzsch),  a.,  i,  894. 
Cyanates,  thio-.     See  Thiocyanatcs. 
isoCyanine  dyes,  optical  and  sensitising 

properties    of    the    (Sheppakd),    T., 

15. 
Cyano-deriTatives,    action    of    alkaline 

reducing  agents  on  (Gutmann),  A.,  i, 

895. 
Cyanogen,  action  of,  on  sulphurous  acid 

(Vorlander),  a.,  i,  142. 
Cyanogen  compounds  in  kirschwasser, 
nature  of  (BocQUES  and  L^vy),  A., 
ii,  337. 


Cyanogen  compounds ; — 

Hydrocyanic  acid  {hydrogen  cyanide), 
amount  of,  in  reed-millet  (Beh- 
rens),  a.,  ii,  514. 
constitution  of  (Michael  and  Hib- 

bert),  a.,  i,  91. 
formation  of,  in  the  action  of  nitric 
acid    on    phenols    and   quinones 
(Seyewetz  and  Poizat),  A.,  i, 
146. 
in  cassava  flour  (Vuaflart),  A.,  ii, 

925. 
loss  of,  during  desiccation  of  plants 

(Couperot),  a.,  ii,  257. 
physiological  function  of,  in  Sorghum 
vidgare    (Ravenna    and    Zamo- 
rani),  a.,  ii,  1048. 
production  of,  from  ammonia   and 
wood  charcoal,  and  from  di-  and 
tri-methylamine     (Voekkelius), 
A.,  i,  776. 
Buignet's  method  for  estimation  of, 
and  the  titration  of  cherry-laurel 
water  (Guii;RiN  and  Gonet),  A., 
ii,  443. 
Cyanides,  preparation  of  (Caro),  A., 
i,  895. 
alkali,    estimation    of    sulphide   in 

(Ewan),  a.,  ii,  263. 
complex,  detection  of  chlorides  in 
presence  of,  and  other  halogenides 
(Bottger),  a.,  ii,  612. 
Cyanic  acid,  constitution  of,  and  its 
trimethyl-,    di-,     and     triethyl-, 
propyl-,  diisobutyl-,  iso-,  and  tri- 
isoamyl-,  and  benzyl -ammonium, 
and    piperidine   salts    (Michael 
and  Hibbert),  A.,  i,  214. 
salts  of,  preparation  of(LEUCHSand 
Geserick),  a.,  i,  108. 
Cyanogenesis,  vegetal.     See  Vegetal. 
Cyanohydrins     (Ult^e),    A.,     i,    293, 
704. 

condensations    of    (McCombie     and 
Parry),  T.,  584  ;  P.,  95. 
Cyanosis,    blood     changes    in,    due    to 
congenital     heart    disease     (French, 
Pembrey,    and    Ryffel),    A.,    ii, 
688. 
Cyanuric  acid,  and  the  acid  product  of 
the    synthesis   of    biuret   by  ethyl 
cyanoacetate,  and  their  salts,  com- 
parative   crystallography  of   (Bil- 
lows), A.,  i,  462. 
prei)aration   of,   from    carbamide   (v. 
Walther),  a.,  i,  141.  ^m 

Cyolamin  cholesteride  (Windaus),  A.,  i»^^| 
173.  ^ 

SjOjroCyclane  derivative,  CjjHjgOg,  from 
ethyl  succinate,  ethyl  cyc^opropane- 
l:l-dicarboxylateandsodaraide(RADU- 
lescu),  a.,  1,  652. 
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v;)/roCyclanes,  new  preparation  of  (Kadu- 

LEscu),  A.,  i,  652. 
Cyclic  bases.     See  Hagcs. 
Cycloses  (  Rosen beruek),  A.,  ii,  252. 
nlationsliipa     of,    to     the     organism 
(Staukenstein),  a.,  ii,  77. 
Cynoglossum  officinale,  oil  from  (Habn- 

HEI,),  A.,  i,  111. 
Cynotoxin  (Finnemore),  P.,  77. 
Cyperaceae,  ('fTect  of  mineral  mannres 

on  (CkzK).  A.,  ii,  429. 
Cypress,    Mexican     niarslv    ( Taxodium 
vu;xicunum),  oil    from   (ScHlMMBIi  k 
Co.),  A.,  i,  316. 
Cyst,  ]mncreatic,  contents  of  (Dorner), 

A.,  ii,  821. 
Cysteine,  action  of  metals  and  strong 
salt   Holutions   on    the  siiontaneous 
oxidation  of  (Mathews  and  Walk- 
er), A.,  i,  698. 
spontaneous  oxidation  of,  and  action 
of  cyanitlt's  and   nitriles  on  spon- 
taneous oxidation  of  (Mathews  and 
Walker),  A.,  i,  289. 
Cystine,  action  of  iron  and  cyanides  on 
the  siiontaneous  oxidation  of  (Mathews 
and  Walker),  A.,  i,  698. 
/-Cystine,  derivatives  of  (Fischer  and 

C.KHNCJKOss),  A.,  i,  367. 
Cystinuria,  metabolism  in  (Hels),  A., 
ii,  683  ;  (Williams  and  Wolf),  A., 
ii,  820. 
Cytolysis  (Taylor),  A.,  ii,  69. 

in  iiaramoecium  (Witlzen),  A.,  ii,  748. 


Dalhergia  cuiningiami  oil  (Schimmel  & 

Co.),  A.,  i,  112. 
Damascenine,  ephedrine,  and   aconitine 

groups,      crystallography     of      (ScH- 

wantke),  a.,  i,  177. 
Danburite  from  Madagascar  (Lacroix), 

A.,  ii,  812. 
Daucol  and  its  acetate  (Richter),  A.,  i, 

944. 
Daucus    carota    oil     of    the     fruit     of 

(Richter),  A.,  i,  943. 
Deacon  process.     See  under  Chlorine. 
Dead-nettle,  white.    See  Lamium  album. 
Deaminoproteins  (Levites),  A.,  i,  751. 
Decane-0<-dione  (Blaise  and  Kcehler), 

A.,  i,  205. 
DecompositioiL      See     under    AflBnity, 

chemical. 
Dehydracetic  acid,  action  on,  of  iV^-amino- 
compounds  (Bulow  and  Filchner), 
A.,  i,  95. 

formylhydrazone  and  semicarbazone  of 
(BiJLow  and  Filchner),  A.,  i,  95. 
Dehydracetic-j:>-tolaidide    (BiJLOW    and 

Filchner),  A.,  i,  95. 


Dehydro-acid,  0,,H,g02,   from  hydroxy, 
acid,  Ci,Hj80j(BREUTand  Sanijkithl) 
A.,  i,  499. 
Dehydro^/x>camphorie    acid.      See    2:2- 
l)imethyl-A*-rj/c/openiene-l:3-dicarb- 
oxylic  aci<l. 
t«)Dehydroa;)ooamphoric  acid.     See  2:2- 
Dinietliyl-A*-c(/c/op»:ntene-l:3-dicarb- 
oxylic  acid. 
DehydrodlTeratric  acid  and  its  dimethyl 
ester  (H^BISsey   and    Doby),    A.,    i, 
789. 
Dehydroindigotin    and    its  dibeuzoate, 
diliydrochloride,  and  hydrogen  sulphite 
compounds,    and    5:5  -cftbromo-,    and 
its  aiacetate,  and    hydrogen    sulphite 
compounds  and    5:7:5':7'-<</r«bronio-, 
hydrogen     sulphite      compounds     of 
(Kalb),  a.,  i,  966,  967. 
Delvaazite,  formation  of  (Dittlzb),  A., 

ii,  675. 
Dementia  prsecoz,    metabolism   in   (Pi- 

ohini),  a.,  ii,  507. 
Denitriflcation  (Cinoolani),  A.,  ii,  171. 
Densities,  critical,  calculation  of  (Uee- 
zou).  A.,  ii,  643. 
molecular  volumes,  and  atomic  weights 

(Leduc),  a.,  ii,  881. 
orthobaric,    of    homologues,    relation 
between   (Ter  Gazarian),    A.,    ii, 
551. 
Density  and  crystallographic  constants, 
relations  between,  in  certain  groups 
of   substances    (Colomba),   A.,   li, 
560,  798. 
curves  and  critical   volumes  of  solu- 
tions (Centnerszwer),  a.,  ii,  974. 
of  liquids  below  zero  (Timmermans), 
A.,  ii,  121. 
correction  of,  for   the  buoyancy  of 
air  (Wade  and  Merriman),  T., 
2174  ;  P.,  290. 
of  small  quantities  of  liquids,  deter- 
mination    of    (v.     Wartenberg), 
A.,  ii,  466. 
See  also  Vapour  density. 
Deoxyhsematoporphyrin  and  an  isomeride 

of  (Piloty),  a.,  i,  540. 
Deozyzanthines,     diamino-acids     from 
(Tafel  and  Frankland),  A.,  i,  829. 
Dephlegmators,  new  (Tichwiksky),  A., 

ii,  378,  544. 
Dermis,  the  interfibrillar  substance  of  the 

(van  Lier),  a.,  ii,  748. 
Desiccation,    an    improved    method    of 

(Shackell),  a.,  ii,  600. 
Desiccators,  pressure-equalising  attach- 
ment for  (Dowzakd),  a.,  ii,  179. 
Desmotroposantonin,  nitro-.      See  under 

Santonin-. 
Desmotropy   and    merotropy    (Michael 
and  Hibbert),  A.,  i,  91,  214. 
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Desylanthranilic    acid    and    its    salts, 
acetyl  derivative,    oxime,    and   tetra- 
nitro-  (Weckowicz),  A.,  i,  28. 
a-Desybsobutyric    acid,    formation    of 

(Gray),  T.,  2148. 
Dextrose  (d-glucosc)  and  Isevulose,  method 
for  removing  dextrose  from  mixtures 
of  (Abler),  A.,  i,  .^.17. 
birotation  of  (Osaka),  A.,  i,  456. 
electrolysis  of  (Lob),  A.,  i,  456. 
electrolytic  reduction  of  (Lob),  A.,  i, 

881. 
fermentation  of,  by  yeast-juice  (Har- 
den and  Young),  A.,  i,  863. 
mechanism   of    the   oxidation   of,    by 
bromine  (Bunzel  and  Mathews), 
A.,  i,  289. 
permeability   of  blood   corpuscles   for 
(Rona  and  Michaelis),  A.,  ii,  680. 
clinical  detection  of,  in  urine,  by  p- 
nitropheiiylpropiolic   acid  (Borxu), 
A.,  ii,  1056. 
estimation     of,    in     urine     with    the 
Weidenhaff's  fermentation  saccharo- 
meter  (Gregor),  A.,  ii,  102. 
Dextrose,  tetraacetyl  (Fischer  and  Del- 

BRiJoK),  A.,  i,  633. 
Dextrose-2J-bromoplienylhydrazone(HoF- 

mann),  a.,  i,  520. 
Dextrose-a-phenylbenzylhydrazone 

penta-acet-Ate  (Hofmann),  A.,  i,  520. 
Dextrose-a-  and  -/8-phenylhydrazone 

acetates  (Hofmann),  A.,  i,  520. 
Diabetes  (glycosicria),  alimentary  (Stok- 
lasa),  a.,  ii,  904. 
experimental  (Macleod),  A.,  ii,  168. 
sodium  chloride,  inhibiting   effect  of 
potassium  chloride  on  (Burnett), 
A.,  ii,  80. 
intestinal  (PFLiJGER).  A.,  ii,  507. 
is  the  difference  in  behaviour  of  Isevulose 
and  dextrose  as  glycogen  formers  in, 
characteristic   only   for   this   condi- 
tion ?  (Neubauer),  a.,  ii,  915. 
Adrenaline-diabetes  (Pollak),  A.,  ii, 

915. 
Phloridzin-diabetes,  a  contribution  to 
the  subject  of  the  nature  of  (Wohl- 
gemuth and  Benzur),  A.,  ii,  1038. 
Diacetalethylsulphonium  mercuri-iodide 

(Clarke  and  Smiles),  T.,  1001. 
Diacetanilide,  o-nitro-  (Blanksma),  A., 

i,  780. 
Diacetalylamine,    preparation    and    re- 
actions of,  and  its  acyl  and   nitroso- 
derivatives  (Wolff  and  Marburg), 
A.,  i,  14. 
Diacetalylhydrazine,  preparation  of,  and 
its  derivatives  (Wolff  and  Marburg), 
A.,  i,  1.5. 
Diacetalylsemicarbazide    (Wolff    and 
Marburg),  A.,  i,  16. 


Diacetone  alcohol  {$-methylpenfane-fi-ol- 

S-07ve),    cyanohydrin    (Kohn),    A.,   i, 

599. 
oo'-'Di&ceto'ph6none{2:2'-diacetyldiphenyl) 

and  its  dioxime  anddiphenylhydrazone 

(ZiNCKE  and  Tropp),  A.,  i,  35. 
Diaceto-m-toluidide,  2:4:6-<ribromo-,and 

2:4:6-<rzbromo-5-nitro-     (Blanksma), 

A.,i,  780. 
Diacetoxytrimethoxy-a-brazan  (Perkin 

and  Robinson),  T.,  396. 
Diacetylbenzoyl-hydrazone  and  -osazone 

(v.    Pechmann   and   Bauer),    A.,   i, 

271. 
3:6-Diacetyl-io-cresol      (Auwers      and 

Muller),  a.,  i,  223. 
3:5-Diacetyl-;o-cresol,  c^zchloro-,  and  its 

acetate  (Fries    and    Finck),    A.,   i, 

43. 
Diacetyldimethyl-?M-pbenylenediamine 

(Grandmougin    and    Lang),    A.,    i, 

972. 
fiff-  Diacetyl-ao  dimethylpropionic   acid, 

ethyl  ester,  and  its  pyrazole  compound 

(Garner,  Reddick,  and  Fink),  A.,  i, 

552. 
Diacetyldioxime.       See      Dimethylgly- 

oxime. 
2:2'-Diacetyldiphenyl.     See  oo'-Diaceto- 

phenone. 
;3)3-Diacetyl-o-ethylpropionic  acid,  ethyl 

ester,    and     its     pyrazole    compound 

(Garner,  Reddick,  and  Fink),  A.,  i, 

552. 
Diacetylfarazan  and  its  dioxime,  phenyl- 

hydrazone,      ^-nitrophenylhydrazoue, 

and     semicarbazone     (Schmidt     and 

Widmann),  a.,  i,  525. 
Diacetylgallein,   tetrachloro-,   dimethyl 

ether   (Orndorff    and    Delbridge), 

A.,i,  734. 
Diacetylgentisic     acid    (v.     Hemmel- 

mayr),  a.,  i,  387. 
07-Diacetylglutaric    acid,    ethyl    ester 

(Simonsen  and  Storey),  T.,   2111  ; 

P.,  290. 
Diacetyloxime    benzyl    ether    and    its 

phenylhydrazone     (Diels     and     ter 

Meer),  a.,  i,  455. 
Diacetylphenolphthalein,       tetrachloro- 

(Orndorff  and  Black),  A.,  i,  389. 
Diacetyl-A^-phenylglycine      anhydride, 

imino-,  and  its  copper  salt  (Fischer 

and  Gluud),  A.,  i,  888. 
ad-Diacetylpropionic    acid,    /3-oximino- 

(Schmidt  and  Widmann),  A.,  i,  524. 
3)3-Diacetylpropionic  acid,   ethyl  ester, 

and  its  oxime,  and  pyrazole  compound 

(Garner,  Reddick,  and  Fink),  A.,  i, 

552. 
Diacetylrhein,  preparation  of  (Robinson 

and  Simonsen),  T.,  1090  ;  P.,  76. 
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Diacridyl  (Dkckeu  and  Ddnant)  A.,  i, 

Dialkylcarbamldes,    oxygen    ethers    of 

(McKkk),  a.,   i,   635. 
6:6-Dialkyliininobarbitario    acids,    pre- 

tmralidu      of      (Hamlek     Chemische 

Faiiiuk),  a.,  i,   '2M. 
aa-Dialkyl-/3-keto-alooholi  (Blaise  and 

ill:  KM  an),  a.,  i,  632. 
Dialkylmalic  esteri,  ftynthesiB  of  unsym- 

metrical  (Kahhow  and  Baueb),  A.,  i, 

631. 
Diallyl-aallylethylcarbinol      and      its 

hixabroiuiile  iKkkih:.m atsky).  A.,  i.  4. 
Diallyla  allylpropylcarbinol     and     its 

U'tnihntiiiule  (Kkk<)i;matsky),  a.,  i,  4. 
Diallyl-aallyh'^fopropylcarbinol  and  its 

penlabroniido     (Kkfoumatskv),     A., 

»,  4. 
Diallylcrotonylcarbinol    and    its    tetra- 

and    hexii-broniidos    (RekorMATHKY), 

A.,  i,   4. 
Dialysis.     See  under  Diffusion. 
Diamide,     t^icyauo-.        See     Dicyanodi- 

aniide. 
Diamines,  beuzenoid,  rate  of  formation 

of  azo-ilerivativea  from  (VEtEY),  T., 

1186;  P.,  175. 
Diamino-acids,    degradation    of    (Neu- 

BEUcj),  A.,  i,  771. 
Dianmiinoplatonitrita.     See   under  Pla- 
tinum. 
Diamond,  conversion  of,  into  coke  in  high 
vacuum  by  cathode  rays  (Swinton), 
A.,  ii,  458. 

transformation  of,  into  graphite  ( VooEL 
and  Tammann),  A.,  ii,  1000. 
Diamonds  in  iron  (Neumann), A. ,ii, 1000. 
Diamylammonium   tungstate  (Ekeley), 

A.,  i,  [>i>6. 
Dii'soamylammonium  cyanide  (Michael 

and  Hihbkkt),  A.,  i,  91. 
Diimamylcarbamide  and  its  oxalate  and 

picrate  (McKkk),  A.,  i,  636. 
aS-Dii'^oamyloxy-A^-butinene  (Gau- 

thiek),  a.,  i,  355. 
Di-a-anhydrotrimethylbrazilone,  and  its 

diacetate  (Perkin  and  Robinson),  T., 

392. 
2:4-Dianilinobenzenesalphomc         acid, 

5-amino-     and     5-nitro-      (Badische 

Amilin-  &  Soda-Fabbik),  A.,  i,  337, 

973. 
7:10-Dianilino-l-hydrozynaphtliaeene- 

quinone,  8:9-rfichloro-  (Hahuof,  Nor- 

Ri.s,  and  Weizmann),  T.,  288. 
7:10-Dianilino-l:5-(f(liydroxynaphtha- 

cenequinone   (Harrof,   Norris,  and 

Wkizmann),  T.,  285. 
7:10-Dianilino-l:6-<^tliydrozynaplitlia- 

cenequinone,   8:9-dichloro-   (Harrop, 

NoRRis,  and  Weizmann),  T.,  288. 


5:8  Dianilino  1:2-,  -1:3-,  and  -l:4-di- 
methylanthraquinone  (Hakrop,  Nok- 
RI8,  and  Wkizmann),  T.,  1316. 
oj-Dianilinophthalic  acid  and  its  barium 
and  silver  salts  (Kuhara  and  Ko- 
MAT8U),  A.,  i,  484. 
Dianisacylaoetic  acid  (Bouoault),  A.,  i, 

487. 
Dianisidine,    o-thio-,     and    its    hydro- 
chloride,     and      diacetyl      derivative 
(Brani>),  a.,  i,   855. 
ay-  Dianisylidenepropane,     Bfi-dichloro- 

(Staudinoer),  a.,  i,  906. 
Di-o-    and    -j^-anisylozaliminocliloride 

(lUfER),  A.,  i,  467. 
Dianthranilide      and     its     derivatives 
(SciiKoETKR    and     EisLEB),    A.,    i, 
677. 
s-Dianthranilides  with  a  negative  sub- 
stituent  attached  to  the  nitrogen,  pre- 
paration of  (Schroeter  aud  Eisleb), 
A.,  i,  575. 
Dianthranol,  and  its  dimethyl  ether  and 
diacetyl   derivative    (Meyer),    A.,    i, 
168. 
Dianthraquinone  (InarUhrone)  (Meter), 

A.,  i,  168. 
Dianthraqoinonylphenylenediamine 

(LArni%  and  Koniu),  A.,  i,  54. 
Diarabinose  bcuzidide  (Adler),  A.,  i, 

617. 
Diastase,  action  of,    influence  of  boric 
acid  on  (ActTLHON),  A.,  i,  621. 
adsorption  of,  by  colloidal  protein  and 
by  normal  lead  phosphate  (Peters), 
A.,  i,  124. 
fungus.     See  Fungns. 
hydrolysis   by,   critical   hydroxy!   ion 
concentration  in  (Quinan),  A-,  i, 
346. 
in  the  blood,   behaviour  of  (Wohl- 
gemuth) A.,  ii,  1036. 
malt,        electrical        migration        of 

(Michaelis),  a.,  i,  621. 
of  the  urine,  behaviour  of  the  (Wohl- 
gemuth), a.,  ii,  1037. 
Diastases  (Wohlgemuth),  A.,  ii,  1036, 
1037,  1038  ;  (Ehrmann  and  Wohl- 
gemuth),   A.,    ii,    1037 ;    (Wohl- 
gemuth and  Benzur;  Loewenthal 
aud  Wohlgemuth),  A.,  ii,  1038. 
influence  of  bile  ou  (Wohlgemuth), 

A.,  ii,  1038. 
in  the  blood  and  body  fluids  (Carlson 

and  Luckhardt),  A. ,  ii,  68. 
variation  of,  during  metamorphosis  of 
a  caddis-fly,  Limnophilus  flavicomia 
(Rocques),  A.,  ii,  747. 
Diazoacetic  acid,  ethyl  ester,  reactions 
of  (Loose),  A.,  i,  463. 
synthesis  of  j8-ketonic  esters  by  means 
of  (Schlotterbkck),  a.,  i,  550. 
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Diazoaminobenzene,  diben  zoyl  -i-A'-di- 
amino-  (Morgan  and  Alcock),  T., 
1326. 
Diazoamino  compounds,  constitution  of 
(FousTEK  and  Garland),  T.,  2051  ; 
P.,  244. 
Diazo-anhydride  of  iodoaniline-^-sulph- 

onic  acid  (Boyle),  T.,  1694. 
4-Diazoanisole-  2-sulphonic  acid  (  Bauer), 

A.,  i,  470. 
Diazobenzene   chloride.      See   Benzene- 
diazonium  chloride, 
cyanide,    benzoyl-jD-amino-    (MORGAN 
and  Alcock),  T.,  1324. 
Diazobenzene,  ^-amino-,  and  its  deriva- 
tives,     preparation      of      (Badische 
Anilin-    &    Soda-Fabrik),    A.,    i, 
273. 
Diazo-compounds  and  ammonium  salts, 

theory  of  (Cain),  A.,  i,  70. 
Diazo(itmethinetetrazoline(PELLizzARi), 

A.,  i,  534. 
Diazohydroxides,   normal,  oxidation  of, 
by    hydrogen    peroxide    (Bamberger 
and  Baudisch),  A.,  i,  977. 
Diazohydrozylamino-compounds  and  the 
influence  of  substituting  groups  on  the 
stability  of  their  molecules  (Gebhard 
and  Thompson),  T.,  767,  1115;   P., 
70,  149, 
j7-Biazoimides,  production  of,  from  alkyl- 
and  aryl-sulphonyl-2?-diamines   (Mor- 
gan and  Pickard),  P.,  300. 
Siazonium  ^erbromides  or  N-trihromo- 
substituted  hydrazines,  preparation 
and  properties  of  (Chattavi^ay),  T., 
862;  P.,  120. 
salts,  constitution  of  (v.  Euler),  A., 
i,  70  ;  (Cain),  A.,  i,  4*45. 
Cain's  theory  of  (Hantzsch),  A.,  i, 

193,  535. 
colour  and  constitution  of  (Morgan 
and    Alcock),     T.,    1319;     P., 
202. 
of  highly  halogenated  parasemidines 
and  other  bases  (Jacobson),  A.,  i, 
683. 
l-Diazo-2-oxynaphtlialene-3-carboxylic 
acid  and  its  azo-derivatives,  and  nitro- 
(Basler  Chemische  Fabrik),  a.,  i, 
536. 
Siazopyrroles,        transformations        of 

(Angelico),  a.,  i,  122. 
Diazo-salt,     behaviour    of    a,    towards 
organic    solvents     (Ponzio),     A.,     i, 
338. 
Diazo-salts,  behaviour  of,  towards  ethers 
(Ponzio     and     Chabrieb),     A.,     i, 
443. 
Diazo-solutions,  decomposition  of  (Cain), 
A.,     i,     70;     (Schwalbe),     A.,     i, 
193. 


Diazotisation  of  feebly  basic  sparingly 
soluble  primary  (Witt),  A.,  i, 
855. 

Dibenzenesulphonyl-l:4:8-<riaminonapli- 
thalene  (Sachs),  A.,  i,  433. 

Dibenzenesulphonyl-l:8-naphthylenedi- 
amine  and  its  azo-dye  with  diazoben- 
zenesulphonic  acid  (Sachs),  A.,  i, 
433. 

Dibenzoylbutylenediamine  (  Windaus)  , 
A.,  i,  258. 

Dibenzoyldiethylcarbamide  (Biltz  and 
Kosegartex),  A.,  i,  744. 

Dibenzoyldimethyl-  and  dietbyl-4:4'-e?i- 
aminodiazoaminobenzene  (Morgan 
and  Alcock),  T.,  1326. 

»-Dibenzoyldiphenylcarbamide  (  Biltz 
and  Kosegarten),  A.,  i,  743. 

Dibenzoyldiphenyldibydrazine  (Pon- 
zio), A.,  i,  681. 

2:3:5:6Dibenzoylene-l-pbenylbenzene- 
2'-carboxylic    acid,    and   its    methyl 
ester,  nitro-,  derivative  and  sodium  salt 
(Errera    and    Vaccarino),    A.,    i, 
163. 

Dibenzoylethylene,  refraction  of  (Smed- 
ley),  T.,  219;  P.,  17. 

Dibenzoylhydrazine  (Curtiss,  Koch, 
and  Bartells),  A.,  i,  213. 

l:8-Dibenzoylnaphthalene  (Beschke 
and  KiTAj),  A.,  i,  917. 

3:4:5:6-Dibenzoyl-l-pbenylbenzene-2- 
carboxylic  acid,   and  its  methyl  and 
ethyl  esters  and  sodium  salt  (Ebreba 
and  Vaccarino),  A.,  i,  164. 

s-Dibenzoylstilbenes,  refraction  of 
(Smedley),  T.,  220;  P.,  17. 

as-a;8-Dibenzoylstyrene,  refraction  of, 
and  action  of  isoamylamine  on  (Smed- 
ley), T.,  219  ;  P.,  17. 

oo'-Dibenzil  and  its  condensation  with 
o-phenylenediamine  (ZiNCKE  and 
Tropp),  a.,  i,  36. 

Dibenzylammonium  iridichloride  (Gut- 
bier  and  Lindner),  A.,  ii,  1026. 

Dibenzylaniline,  di-p-cy&no-  (Fischer 
and  Wolteb),  A.,  i,  639. 

Dibenzyl-o-carboxylic  acid,  2-hydroxy- 
(Czaplicki,  v.  Kostanecki,  and 
Lampe),  a.,  i,  235. 

Dibenzylideneacetone  (Straus  and  Ac- 
kebmann),  a.,  i,  489;  (Straus and 
HiJssY),  A.,  i,  490. 
and  triphenylmethane   (v.   Baeyer), 
A.,  i,  641. 

l:l-Dibanzyl-3-benzylidenephthalan 
(Shibata),  T.,  1455  ;  P.,  209. 

Dibenzyldimethylammonium  salts 

(Emue),  a.,  i,  709. 

2:2'-Dibeazyldiphenyl,  4:4'-dmmino-, 
and  its  sulphate  and  hydrochloride 
(Carb£),  a.,  i,  121. 
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aa-Dibensyl-a-methylaMtophenone 

(IIai.i.kk  luid  IUcrk),  A.,  i,  655. 
Dibensylmethylamine  salts  (Emdr),  A., 

i.   ;n;i 
a<^  Di'    butozy  A^batinene  ^Oau- 

I  II I  ):i;  I.  A. ,   i.  '■.'''.'. 
Di      butyl       -  I  >imcthvlhexano. 

Di  "butylamuiouium  cyiiitMe  (MlCHAKL 

and  lliiiiiRUT),  A.,  i,  ^1. 
Di/.«obatylcarbamic   aoid,  methyl   est«r 

(inrlhy/'  retkane)    and   ethyl 

ester     ('  lUylurtlkaw)    (Mc- 

Kkk).  a.,  1,  1(35. 
Diuobatylearbaaida  aud  it«  oxalate  and 

|iiririt.>  (M(  Kke),  a.,  i,  636. 
Di's  butylphthalamio  acid  (TlMOLS  and 

15uKNi..^       \      '    795). 
Di-   and   (!  io  a«ids,  a-</ithio-, 

and    til'  estent  (PIUCE  and 

Twiss),  T.,  lur.u;  P.,  165. 
Dibatyryloarbamide,  aa-(/»hydroxy-,  and 

ita   niotullic   Milta  (Clrmuknsbn  and 

Hkitman),  a.,  i,  775. 
Dicarbanilinodiphenylmethylanedi- 

amine  (Sknikk  mul  Sheimieakd),  T., 

4".»G. 
Dicarbanilinodi7>-tolylniethylenedi- 

amine  (Sknikk  and  Shei'HRakd),  T., 

500. 
Dicarbanilinomethylenediaminet,    thio- 

t  rt  1  ill  ydro<|uiniu!oliue-s,        methylene- 

r  II ! uiiudes    and     their     hoinolo^ues 

(SiNiiK  and  SiiEPHKARP),  T.,   494; 

P..  7-J. 
Dioamphorylphoiphinio    aoid   (Mokcan 

luid  .MooKK),  p.,  310. 
3:5Dicarbethozy-4-ketopenthiophen- 

2:6  disolphonie    aoid    and    its    salts 

<AiMizsrii  and  Baitek),  A.,  i,  48. 
3:5  Dicarbethoxy-4-ketopentlxiophen- 

2:6  dithiolacetic     acid,    estirs    (An- 

T/.scnV  A.,  i,  48. 
3:5  Dicarbethoxy-4-keto-penthiophen- 

2: 6  dithiopheny lurethane     [ A nizscH 

anil  lUl  ek),  a.,  i,  48. 
Dicarbethozy-Z-tyrosinamide    (Koekigs 

and  Mylo),  A.,  i,  88. 
Dicarbonaphthylaminodiphenylmethyl- 

enediamine  (SENiEuaud  Shki'HKaru), 

T.,  41)7. 
Dicarbonaphthylaminodi-jt>-tolylmethyl- 

enediamine  (Senieu  and  Shepheard), 

T.,  f.Ol. 
l:3-Dicarbozyci/cZt)butane-2:4diacetic 

acids,  isomeric,  aud  their  methyl  esters 

(GuTHZEiT,   Wei.ss,  and  Schaefer), 

A.,  i,  933. 
Diearbozyglutaconic  aoid,   ethyl  ester, 

cyclobutane    derivatives    as    products 

of     polymerisation     of      (Guthzeit, 

Weiss,      and     Schaefeb),      A.,     i, 

933. 


Diearbozyglntaeonie  aeid,  methyl  est«r, 
and  ita  metallic  derivattTps,  meroari- 
acetate    and   mercurichlorida  (Gum- 
ZKIT,  Weiss,  and  Scraxtkr),  A.,  i, 
934. 
Diearboocjlio  aeids,  action  of  ma/nieaiam 
organic  compouudt  on  (Simon is  and 
Arand),  a.,  i,  932. 
iniino-  (Stadnikofk),  A.,  i,  106,  772. 
interaction   of  deriratives  of,    and 
a-hydrozynitrilos  (Staonikofp), 
A.,  i.  771. 
Diearbozylie  anhydridea,  action  of  mag- 
nesium organic  cuin]>ounda  on  (BArsB), 
A.,  i,  585. 
6:6*Dicarbozy-o-tolylglyozylie  aeid,  •4* 
hydroxy-,    and    ita    phcuylhydrazine 
saliofthephenylhydrazoiie(DlUKOTH), 
A.,  i,  486. 
Diearreiiane  (Semmler),  A.,  i,  171. 
Dicenira  puailla,   alkaloids  (Asahixa), 

A.,  i,  601. 
Dieentrina  and  its  salts  and  acetyl  de- 
rivative and  methiodide  (Asahina), 
A.,  i.  601. 
a-Diohlorohydrin,  optical  behsTiour  of 

(PoM.NER  and  Koiide),  A.,  i,  766. 
Diehroism,    magnetic,     of    calcite    and 
dolomite    admixed   with    liquids 
(Mbslin),  a.,  ii,  116. 
of  minerals  (Meslin),  A.,  ii,  529. 
of  the  rare  earths  (Mesun),  A.,  ii, 
641. 
Dichromic  acid.     See  under  Chromium. 
Dicinnamylaniline  and  its  platiuichlor- 

idc  (Emue  and  Frankk),  A.,  i,  709. 
Dicinnamyldimethylammoniam       salts 

(Kmde  and  Fkanke),  A.,  i,  708. 
Dicinnamylpropylamine  hydrochloride, 
and       platiuichloride      (Emde      and 
Fkanke),  A.,  i,  709. 
Dicyanodiamide  (qfanoguanidiTu),  appli- 
cation of,    as  nitrogenous   manure 
(I  sou  ye),  a.,  ii,  929. 
chemical  nature  of  (Caro  and  Gboss- 

MANN),  A.,  i,  558. 
is  it  poisonous  to  crops  ?  (LoEW),  A., 

ii.  177. 
manuring  with  (Aso),  A.,  ii,    929. 
physiological  action  and  manurial  value 
of  the    salts  of  (Perotti),    A.,   ii, 
606. 
Didemethylnitrobracinesolphonio    acid 
hydrate  /  (Leuchs  andGEiGEa),  A., 
i,  829. 
oo'-Dideozybenzoin  {2:i' -diphenyldi- 

atctiilli phenyl)  aud  its  dioxime  and  di- 
phenylhydrazone,  and  dibromo-,  di- 
chloro-,  and  c^iisonitroso-derivatives 
(ZiNCKE  and  Tropp),  A.,  i,  35. 
Didextrose  benzidide  (Adder),  A.,  i, 
517. 
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Didymium  ions,  absorption  and  mobility 

of  (Campetti),  a.,  ii,  787. 
Dielectric  constants.     See  under  Elec  - 

tronhemistry. 
2:4-Diethoxybenzoylacetone-5-carb- 

oxylic  acid,  ethyl  ester  (Liebermann 

and  Lindenbaum),  A.,  i,  404. 
4:5-Diethoxy-4:5-rfi-^-bromophenyldi- 

hydroglyoxalone,      syn-     and      anti- 

(BiLTZ  and  Rimpel),  A.,  i,  743. 
acr-Diethoxybutane,     ^y-dihvovao-     (Vi- 

guier),  A.,  i,  691. 
o5-Diethoxybutane  (Gauthier),  A.,    i, 

355. 
Diethoxybutinene  (ethyl  acetal  of  tetrol- 

aldehyde)  (Viguier),  A.,  i,  691. 
oa-Diethoxybutinene,  bromo-  (Viguier), 

A.,  i,  691. 
o5-Diethoxy-A^-butinene     (Gattthier), 

A.,  i,  355. 
2:4-Diethoxy-5-carbethoxyphenyl  form- 

ylmethyl  ketone   (Liebermann   and 

Lindenbaum),  A.,  i,  404. 
4:6-Diethoxy-4:5-diphenyldihydrogly- 

oxalone,    syn-   and   anti-  (Biltz  and 

Rimpel),  A.,  i,  742. 
^Se-Dietboxy-AY-hexinene     (Gautiiier), 

A.,  i,  355. 
Di-p-ethoxyphenylmalonic  acid,  methyl 

and  ethyl  esters  (Guyot  andEsT:6vA), 

A.,  i,  306. 
2:4-Diethoxyqainazoline    (Bogert    and 

May),  a.,  i,  330. 
Diethoxytbioxan  and  its  molecular  re- 
fraction (Clarke  and  Smiles),  T., 
992  ;  P.,  145. 

additive  compound  with  ethyl  iodide 
and  mercuric  iodide  (Clarke  and 
Smiles),  T.,  1003. 
Diethyl  hydrogen  phosphate,  tetra^noro- 
(SwARTs),  A.,  i,  202. 
and   tetra?i.\xoro-,  electrical   conduc- 
tivity of,  and  rate  of  inversion  of 
sucrose  by  (van  Hove),  A.,  i,  626. 
Diethyl  ketone,  condensation  of  opianic 
and     phthalaldehydic    acids    with 
(Morgenstern),  a.,  i,  803. 

acetate  of  enolic  form  of  (HAncu),  A., 
i,  364. 

trihmmo-  (Pastureau),  A.,  i,  207. 
/3;3-Diethylacrylic  acid,  o-cyano-  (Gard- 
ner and  Haworth),  T.,  1965. 
i8)3-Diethylacrylonitrile  (Gardner  and 

Haworth),  T.,  1965. 
Dietbylamine  cobaltinitrite  (Cunning- 
ham and  Perkin),  T.,  1565. 
l:4-Diethylaminoanthrac[ninone-6- 

sulphonic  acid,  potassium  salt  (Farb- 

werke  vorm.  Meister,   Lucius,  & 

BrCning),  a.,  i,  243. 
Diethyl-^f-aminoaoramine  and  its  picrate 

(Gkandmouoin  and  Lang),  A.,  i,  974. 


Dietbylaminoazoantipyrine  (Stolz),  A., 

i,  71. 
Diethylaminoazobenzene    dihydrochlor- 

ide  and  pentahydrobromide  (Kaufler 

and  KuNz),  A.,  i,  137. 
Diethylaminoazobenzene-)3-naplitlialene 

pentahydrochloride     (Kaufler     and 

KuNz),  A.,  i,  137. 
j3-Diethylaminobenzoic  acid,  nitration  of 

(Reverdin  and  de  Luc),  A.,  i,  476. 
^-Diethylaminobenzylidenecampbor, 

preparation  of,  and  its  hydrochloride 

(Haller  and  Bauer),  A.,  i,  595. 
a-j:?-Diethylaminophenylacetoaceticacid, 

a-hydroxy-,   methyl  ester  (Guyot  and 

Badonnel),  a.,  i,  305. 
m-Diethylaminophenylauramine 

(Grandmougin  and  Lang),  A.,i,  974. 
^:>-Diethylaminophenyltartronic       acid, 

methyl  and  ethyl  esters  (Guyot  and 

Michel),  A.,  i,  158. 
Diethyl-m-      and      -^-aminophthalanil 

(Grandmougin    and    Lang),   A.,    i, 

972. 
Diethylammonium    iridichloride    (Gut- 
bier  and  Lindner),  A.,  ii,  1026. 

tungstate  (Ekelev),  A.,  i,  556. 
Diethylaniline  and  jp-nitroso-,  dihydro- 
chlorides  (KAUFLERand  Kunz),  A., 
i,  137. 

dihydrobromide        (Kaufler        and 
Kunz),  A.,  i,  556. 
aS-Dietbylanilinoadipic  acid,  ethyl  ester 

(Le  Sueur),  T.,  278. 
oa-Diethyl-7i-butyric  acid,  and  its  amide 

(Haller  and  Bauer),  A.,  i,  131. 
s-Diethylrfichlorocarbamide      (Chatta- 

way  and  WiJNSCH),  T.,  133. 
Dietbyldiacetoneamine  and  correspond- 
ing alkamine  (Traube),  A.,  i,  773. 
ay3-Diethyl-77-diallylbutyric    acid,     y- 

hydroxy-,  ethyl  ester  (Reformatsky), 

A.,  i,  4. 
Diethyldihydrodiquinolyl  (  Emmert),  A. , 

i,  603. 
3:5-Diethylimino-l:l-dimethylCT/cZo- 

hexane  and  its  platinichloride  (Haas), 

T.,  422. 
Diethylmesityl  oxide  (Traube),  A.,  i, 

773. 
2:6Diethylolpyridine,     and     its    auri- 

chloride,   picrate,  and   platinichloride 

(Loffler  and  Thiel),  A.,  i,  182. 
Diethylpyravio    acid,    hydroxy-,    ethyl 

ester  (Lemaire),  A.,  i,  200. 
Diethyloxalacetic  acid,  ethyl  ester,  and 
its   phenylhydrazone  (Rassow  and 
Bauer),  A.,  i,  632. 

esters,    synthesis    of    unsymmetrical 
(Rassow  and  Bauer),  A.,  i,  631. 
3:3-Diethylphthalide,  5:6-rfibromo-  (Si- 
MONis  and  Arand),  A.,  i,  933. 
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Diethylsilioone  (Martin  and  Kippiko), 

T.,  313  ;   l\,  28. 
Diethylthiofonuamide  and  its  methiodide 

(WlLL»TATTER    and    WiRTH),    A.,    i, 

460. 
Diets  containing  zein  or  gliadin  as  the 
only    nitru^cnouB    constituents ;    can 
Ditrogonou.s  e({uilibrium  be  maintained 
on  t  (Henkwues),  a.,  ii,  594. 
Biuoengenol  (Puxkudu),  A.,  i,  225. 
dimetliyl    etlier,    mono-bromo-deriva- 
tivo  (FUANCKSCONI  and  I'uxkddu), 
A.,  i,  226. 
Diffaaion   and   reaction-velocity  (JOtt- 
NER),  A.,  ii,  300. 
coefficient  of  (Clack),  A.,  ii,  125. 
through    membranes    (Jablczynski), 

A.,  ii,  800. 
in  colloidal  media  (Dumakbki),  A.,  ii, 

25. 
apparent  colloidal  (Lirseoamo),  A.,  ii, 

804. 
of   electrolytes    in  aqueons  solutions 

(Vanzetti),  a.,  ii,  978. 
molecular,  of  gases  through  |)ores  and 
the  phenomena  of  effusion  (Knud- 
sen),  a,,  ii,  385. 
Dialysis,  method  of  demonstrating  the 
l)lienomeiion  of,  in  a  very  short  time 
(Ci.\m»ea),  a.,  ii,  471. 
Gas  diffusion  coefficient,  dependence 
of,  on  the  mixture  ratio  (LoNius), 
A.,  ii,  646. 
Uolecular-  and  viscosity-diffusion  of 
gases  through  tubes,  laws  of  (Knud- 
sEN),  A.,  ii,  216. 
Osmosis,  free   pressure  in   (Veoard), 
A.,  ii,  300. 
of  the  alkali  haloids  (Wiemers),  A., 
ii,  126. 
Osmotic    effects,     origin    of    (Arm- 
strong), A.,  ii,  387. 
size  of  the  pores  in   porcelain  an(i 
(Bigelow  and  Bartell),  A.,  ii, 
979. 
Osmotic   pressure,  dynamic   (Berke- 
ley and  Hartley),  A.,  ii,  553. 
of  complex  solutions  (Jakowkin), 

A.,  ii,  796. 
intervention  of,  in  dyeing  (Rosen- 

stiehl),  A.,  ii,  796. 
of  congo-red  and  other  dyes  (Bay- 

Liss),  A.,  ii,  648. 
regulation   of   temperature  in    the 
measurement     of     (Morse    and 
Holland),  A.,  ii,  299. 
measurement  of  (KoNiG  and  Hasen- 
baumer),  a.,  ii,  555. 
Osmotic   studies  (Kahlenberg),  A., 

ii,  301. 
Septa,  differential  (Armstrong),  A., 
ii,  387. 


Diformaldibenzylsulphone,        c^tbromo- 

(Fr.oMM  ami  Ekh-kt),  A.,  i,  903. 
Diformalphenylbenzylsulphone  (Fromm 

and  Kkkukt),  A.,  i,  903. 
Diformal-;)-toly  Ibenxylsnlphone  (  Fromm 

and  EuFirRT),  A.,  i,  903. 
s-Diformyldimethylhydrasine  (Tbiklk), 

A.,  i,  560. 
Digestion  and  absorption  in  the  animal 
body,   chemistry  of  (London),  A., 
ii,  1031. 
influence  of  jtepsin  and  the  amount  of 
hydrochloric  acid  on  the  intensity 
of,  especially  in  the  absence  of  free 
hydrochloric  acid  (SchOtz),  A.,  U, 
1031. 
and  metabolism,  effects  of  bone  ash  on 

(Ix)THROP),  A.,  ii,  594. 
in  the  animal  body  (London,  Sivr6, 
DoBROWoi^KAJA,     and     Hiwosch- 
Sandbero),  a.,  ii,  693 ;  (London), 
A.,  ii,  817. 
gastric,  of  caseinogen  (Gaucher),  A., 

ii,  249. 
of  human  and  asses'  milk  (Qauohsr), 

A.,  ii,  326. 
intestinal,  of  proteins  (London  and 

Rivoscu-Sandberg),  a.,  ii,  1031. 
of   manuaus   and  galactans   (Bierrt 

and  Oiaja),  A.,  ii,  325. ' 
rate  of,    in   cold-blooded    vertebrates 

(RtDDLE),  A.,  ii,  746. 
time,  relation  between,  and  absorption 
(London  and  Polowzowa),  A.,  ii, 
1031. 
Digestive  organs,  action  of  peroxides  on 

(Togami),  A.,  ii,  161. 
Digestive  tract  of  the  cow,  disappearance 
of  pentosans   from   (McCollum    and 
Brannon),  A.,  ii,  1033. 
Digitalin  and  allied  substances,   action 
of,  on  striated  muscle  (Waller),  A., 
ii,  254. 
Digitalin  group,  action  of,  on  the  heart 

(Wekschixin),  a.,  ii,  599. 
Digitalonic    acid,    phenylliydrazide    of, 
and    separation   of    lactone    of,    from 
gluconic  acid  (Kiliani),  A.,  i,  552. 
Digitonin-cholesteride,    -/S-cholestanoI, 
-amyl    alcohol,    and    -octyl    alcohol 
(Windaus),  A.,  i,  172, 
Digitoxonic  acid,   lead,  potassium,  and 

silver  salts  (Kiliani),  A.,  i,  552. 
Diglycollic  acid,  dithio-,  dimethyl  ester, 
preparation  of  (Price  and  Twiss),  T., 
1491  ;  P.,  211. 
Diglycollylcarbamide  and  its  silver  salt 
(Clemmensex  and  Heitman),  A.,  i, 
774. 
Diglycyl-^-iodophenylalanine    (Abder- 
HALDEN      and      Brossa),      a.,      i, 
801. 
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Dihalogenide,   one-sided   addition  of  a 

tertiary  base  to  a  (Wedekind),  A.,  i, 

184. 
Dici/c^hexanonecyanoliydriii     (Ultee), 

A.,  i,  705. 
Jii-d-isoh.exojl-l- cystine,  a-bromo- 

(FiscHER    and    Gerngross),    A.,    i, 

367. 
9:10-Dihydroanthraceiie,     reactions     of 

(Padova),  a.,  i,  167. 
Dihydroazines  (Hinsuerg),  A.,  i,  845. 
Dihydrobenzene.     See  cyc^oHexadiene. 
Dihydrobenzenes,  substituted  (Crossley 

and  Renouf),  T.,  930;  P.,  145. 
Dihydrobixin  and  its  methyl  ether  (van 

Hasselt),  a.,  i,  598. 
Dihydroisobixin  (van  Hassalt),  A.,  i, 

599. 
Dihydrocampholenic  acid  chloride  (Bou- 

veault    and     Levallois),     A.,     i, 

497. 
Dihydrocarlina  oxide.     See  a-Phenyl-7 

2-furyl-Aa-propene. 
Dihydrocarvenene  (A^-tetrahydrocymene) 

(Semmler),  a.,  i,  171. 
Dihydrocoumaric  acid,  benzoyl-;8-amino- 

(Posner),  a.,  i,  583. 
Dihydrocoumarin,         diaeetyl-)3-amino- 

(Posner),  a.,  i,  583. 
Dihydrocoumarohydroxamoxime    hydr- 
oxide,   )8-hydroxylanuno-     (Posner), 

A.,  i,  583. 
Sihydrofencholenamides,  carbamides  of 

(Bouveault  and  Levallois),  A.,  i, 

596. 
Dihydroguaiene     (Gandurin),     A.,    i, 

98. 
Dibydrometanicotine.     See  Methyl-5-3- 

ipyridylbutylaniine. 
A^-Dihydro-2-napbthoic  acid,  resolution 

of,    and   d-,   and  its   Z-menthylamine 

and     sodium     salts    (Pickard     and 

Yates),  T.,  1014;  P.,  152. 
Dihydronorbixin  (van  Hasselt),  A.,  i, 

599. 
Dibydro-ocimene    ozonide    (Enklaar), 

A.,  i,  111. 
Bibydro-oxotriazine,  isonitroso-,  and  its 

hydrochloride  (Wieland  and  Hess), 

A.,  i,  883. 
l:2-Dibydropapaverine    and    its  hydro- 
chloride (Pvman),  T.,  1620;  P.,  217. 
3:4-Dibydropapaverine   and   its   metho- 

chloride  (PicTET  and   Finkelstein), 

A.,  i,  323. 
l:2-DibydropapaTeroline  and  its  hydro- 

cliloride  (Pymax),  T.,  1622. 
Dihydro-2-perimidone,       and       2-thio- 

(Sach.s),  a.,  i,  431. 
9:10-Dihydropbenanthreiie,    preparation 

of  (Schmidt  and    Fischer),    A.,    i, 

19. 


Dibydroisoquinoline  derivatives,  new 
synthesis  of  (Decker  and  Kropp), 
A.,  i,  513. 

l:2-Dibydro-l:2:4:5-tetrazine-3-(or  6)- 
carboxylmetbylamide-6(or  3)-carb- 
oxylamide  (Curtius,  Darapsky,  and 
MtJLLER),  A.,  i,  848. 

3:4-Dibydro-l:2:4:5-tetrazine-3:6-di- 
carboxylamide        (\p-diazoacetamide)- 
(Curtius,   Darapsky,  and  Miller), 
A.,  i,  848. 

l:2-Dibydro-l:2:4:5-tetrazine-3:6-di- 
carboxyldimetbylamide       (Mijller), 
A.,  i,  847. 

l:2-Dibydro-l:2:4:5-tetrazine-3:6-di- 
carboxyletbylamide  (Muller),  A.,  i, 
847. 

3:4-Dibydro-l:2:4:5-tetrazine-3:6-di- 
carboxyletbylamide,  ethylammonium 
salt  of  (Muller),  A.,  i,  847. 

l:2-Dibydro-l:2:4:5-tetrazine-3:6-di- 
carboxylbeptylamide  (Muller),  A.,  i, 
847. 

1 : 2-Dihydro- 1 : 2 :4: 5-tetrazine-3 :6-di- 
carboxylic  acid,diethylammonium  salt 
(Muller),  A.,  i,  847. 

1:2-  and  3:4-Dibydro-l:2:4:5-tetrazine- 
3:6-dicarboxylic  acids,  alkylamides  of 
(Muller),  A.,  i,  846. 

l:2-Dibydro-l:2:4:5-tetrazine-3:6-di- 
carboxylmethylamide  (Miiller),   A., 
i,  847. 

3:4-Dihydro-l:2:4:5-tetrazine-3:6-di- 
carboxylmetbylamide,  metliylammon- 
ium  salt  of  (Muller),  A.,  i,  847. 

l:2-Dibydro-l:2:4:5-tetrazine-3:6-di- 
carboxylpiperidide   (Muller),  A.,  i, 
847. 

Dibydro-ooo-trinaphtbyl  carbinol 

(ScHMiDLix    and    Massini),    A.,    i, 
563. 

Dibydroxy-acids,  C10H18O4,  from  oxida- 
tion of  fencholic  acid,  and  their  lact- 
one (Wallach  and  Lange),  A.,  i, 
813. 

Di^/'a^rtbydroxybenzopbenonearsenic 
acid  (Biginelli),  A.,  i,  802. 

l:8-Di-o-bydroxybenzylideiieimine,  2:7- 
rfihydrox}'-,  and  its  hydrochloride 
hydrobroinide,  and  penta-acetyl  de- 
rivative (Bescuke,  Rolle,  and 
Strum),  A.,  i,  963. 

1 :8-Di-r«-hydroxybenzylideneiiniiie,  2:7- 
rfihydroxy-  (Bescuke,  Rolle,  and 
Strum),  A.,  i,  964. 

Diketoadipic  acid,  f?ihydroxy-  (Ferra- 
lioscjil),  T.,  1252;  P.,  178. 

4:5-Diketo-3-benzoyl-l:2-dipbenylpyr- 
rolidine  (Roksciie),  A.,  i,  957. 

4:6-Diketo-3-benzoyl-lpbenyl-2-jo- 
metboxypbenylpyrrolidine(BoRSCHE), 
A.,  i,  957. 


i 


INDEX  OF  SUBJECTS. 


1283 


Diketobutyric  acid,  methyl  ester,  con- 
densation <if,  with  aromatic  hydro- 
carhon.s  and  amines  (GuYOT  and 
liAIniNNKI-),  A.,    i,  305. 

3:6-Diketo-2-.'?<!y.-batylpiperazine(g'/yc7//- 

d-\aoUuciM    anhi/i/iul<-     (Abdrrhal- 

DEN,  HiKSCii,  and   St  hcler),  A.,  i, 

770. 

2:4-Diketo  1:3  diethylquinaioline    (Bo- 

(jKiiT  niid  .May),  A.,  i,  330. 
2:3  Diketodihydro-(l)-thionaphthen, 
I>i('pariition  of,  and   5-chloro-  (Badi- 
8C1IK.,  Anilin-  k  Soda-Farkik),  a., 
i.  950. 
4:6  Diketo  2:8  dimethyl  8:7  difethyl- 
2:5  dimethylpyrrole  3:4  dicarboxyl- 
ate;tetrabydro-l:3:7:9-naphthatetra- 
line    (BuuERT  and    Krupff),   A.,  i, 
844. 
-4:6  Diketo  2:8-dimethyl-3:7  dipropylte- 
trahydrol:3:7:9-naphthatetraiiiie 
(HotiKKT  and  Kkoi'Kk),  A.,  i,  844. 
2:6-Diketo-l:3-dimethylpyrimidin«,      4- 
amino-5-aniinou(otyhimino-,        and 
corresponding  pijieridyl    derivative 
(Farbenkabrikkn  vorm.  K.  Bayer 
&Co.),  A.,  i,  746, 
5-chloroacetyl-4:6-rftamino-  (Farben- 
fabrikrn  vorm.  F.  Bayer  k  Co.), 
A.,  i,  270. 
46  Diketo  2:8  dimethyltetrahydro- 

l:3:7:9-naphthatetra2ine     (Booert 
and  KkoI'FK),  A.,  i,  844. 
3:7-rftamino-,   and    its   hydrochloride, 
and  diacctyl  and  dibenzylidene  de- 
rivatives  (BooBRT    and    Kropff), 
A.,  i,  844. 
4:6-Diketo  3:7  di-j3-naphthyl  2  8-dime- 
thyltetrahydro-l:3:7:9-naphtbatetra- 
zine   (I50GEUT  and   Kuopfk),  A.,   1, 
844. 
4:5-Diketo-l:2-diphenyl-8-benzylpyr- 

rolidine  (Housciik),  A.,  i,  9."i7. 
4:6-Diketo-3:7-diphenyI-2:8-dimethyl- 
tetrahydro  -13:7:9-  uaphth  ate  tr  azine 
(BouEKT  and  i\Hoi'FK),  A.,  i.  844. 
4;5-Diketo-l:3-diphenyl-2-o-hydroxy- 
phenylpyrrolidine  (Bousche),   A.,    i, 

4:5  Diketo- 1:3  diphenyl-2-ii)-methoxy- 

phenylpyrrolidine    (Boks(IIe),   A.,  i, 

9f)6. 
4:6-Diketo-l:2-dipheiiyl-3-o-nitrophen- 

ylpyrrolidine  (Bousche),   A.,  i,  956. 
4:5  -  Diketo-2 : 3-dipheiiyl-l-  »i-nitrophen- 

ylpyrrolidine   (Bor-sciie),  A.,   i,  956. 
4:6-1.  iketo-l:3-diphenyl-2-;Miitrophen- 

ylpjnrolidine  (Bousche),  A.,   i,  956. 
Diketodiphenylpyrrolidine,        rfibromo- 

(Kt'hemann),  T.,  1605. 
4:5-Diketo-l:3-diphenylpyrrolidine 

(1>orsche),  a.,  i,  596. 


Diketodiphenylpyrroline  and  ita  phenyl- 
hyilrazone    and    reduction  product 
(Kuhemann),  T.,  989  ;  P.,  87. 
and    its  analogues   (Ruhkmamn),  T., 
1603  ;  P.,  220. 

Diketodiphenylp3rrrolineoxime     (RuuK- 

MA.NN),  T..    160.''.. 

4:6-Diketo-3:7  diphenyltetrahydro• 
l:3:7:9  naphthatetrazine,  2:8-(2i- 

hydroxy-  (iiouEur  and  Kropff),  A., 

i,  844. 
4:6-Diketo-2:3-diplienyI-l-o-,    -m-,    and 

-ptolylpyrrolidine  (Borschb),  A.,  i, 

956. 
2:6-Diketo-5-ethozy-l-methylpyrimidine 

(Johnson  and  .Iones),  A.,  i,  423. 
S:6-Diketo-2-methyl-5-«er.-butylpiperai- 

ine     (d-alani/ld-isolatcine  anhydride) 

(ABnERHALUEN,         HiR8cti,         and 

ScHri.ER),  A.,  i,  770. 
Diketo-4-methylycoiunaran  (Fries  and 

FiNCK),  A.,  i,  43. 
2:3-Diketo-5-methyldihydro-l-thionaph- 

then    (Badische    Anilin-   k    Sooa- 

Fabuik),  a.,  i,  950. 
2:6-Diketo-l-metliylpyrimidine,    4:5-di- 

amino-,  and  5-lorniyl.imino-4-aniino-, 

and  its  sodium  salt  (Engelmann),  A., 

i,  193. 
2:3-Oiketo-l-methyltetrahydronaphthal- 

ene,    l:4:4-Mchloro-6-bromo-    (Fries 

and  Hempelmann),  A.,  i,  809. 
2:5-  Diketon/r/opentane- 1 : 1  -dicarbozylic 

acid,    ethyl    ester  and  its    pyrazolone 

derivative  (Scheiber),  A.,  i,  363. 
2:3-Diketo-4-phenyl-5-ani8ylpyrroline 

and  its  phenvlhydrazone  (Ruhemann), 

T.,  1607. 
2:3-Diketo-4-phenyl-6-cumylpyrroline 

and  its  phenylliydrazone  (Kuhemann), 

T.,  1607. 
2:3-Diketo-5-phenyl-l-j9-nitrophenylpyr- 

rolidine  (Bousche),  A.,  i,  53. 
2:3-Diketo-4-phenyl-5-piperonylpyrrol- 

ine  and  its  phenylhydrazone  (Ruhk- 

MANX),  T.,  1608. 
2:4-Diketo-3-phenyltetrahydrothiazole, 

benzylidene,     salicylidene,     and    cin- 

naniylidene     derivatives     of     (Ruhb- 

MANX),  T.,  120. 
Diketophenyl-o  tolylpyrroline     and    its 

phenylhydrazone     (Ruhemann),    T., 

990. 
2:3-Diketo-4-phenyl-5-?H-    and    -jB-tolyl- 

pyrroline  and  their  phenylhydrazonea 

(Kuhemann),  T.,  1606. 
2:4-Diketo-l-(or    3-)?i-propylquinazoline 

(BoGERT  and  May),  A.,  i,  330. 
2:6-Diketopyrimidine,     /3-chloro-o-hydr- 

oxypropionyl-4:5-rfiamino-     (Farben- 

fabriken  vorm.  F.  Bayer  &  Co.),  A., 

i,  270. 
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4:6-Diketotetrahydro-l:3:7:9-naphtha- 

tetrazine  (Bogert  and  Keopff),  A., 

i,  844. 
4:6-Diketo-2:3:7:8-tetramethyltetra- 

hydro-l:3:7:9-naphthatetrazine     (Bo- 
gert and  Kropff),  A.,  i,  844. 
4:5-Diketol:2:3-tripheiiylpyrrolidme 

and  its  acetyl  and  benzoyl  derivatives 

(Borsche),  a.,  i,  956. 
Diketone,    C22HJ4N2,    from     substance, 

^22^151^3,  and  nitric  acid,  and  azine, 

C22H14N4,  of  and  reduction  compound, 

C22H14ON2,  of  (Angelico),  a.,  i,  122. 
Diketones,  preparation  of  (Blaise  and 
K(ehler),  a.,  i,  204. 

and  ketones,  oxidation  of  (Pastureau), 
A.,  i,  208. 

transformation  of  non-cyclic,  into 
cyclic  compounds  (Blaise  and 
Kcehler),  A.,  i,  287. 

action    of    l-amino-l:3:4-tiia2oIe    on 
(Bulow  and  Weber),  A.,  i,  614. 
a-  and  •y-Diketones,   aromatic,   relation 

between    chemical    constitution    and 

optical  properties  of  (Smedley),   T., 

218;  P.,  17. 
77'-Diketonic  acids  (Garner,  Reddick, 

and  Fink),  A.,  i,  551. 
Dilactylcarbamide  and  its  metallic  salts 

(Clemmensen  and  Heitjian),  A.,  i, 

775. 
Dilatometer,  indirect  analysis  by  means 

of  (Miller),  A.,  i,  81. 
Di-Meucyl-^-cystine       (Fischer       and 

Gerngross),  a.,  i,  367. 
Dill  herb  oil  (Schimmel  &  Co),  A.,  i, 

113. 
Dilution     law.    See     under     Affinity, 

chemical. 
Dimaltose  benzidide  (Adler),  A.,  i,  517. 
Dimercuricamphor  di-iodide  (Marsh  and 

Struthers),  T.,  1783. 
Dimethozyanthraquinone,  amino-  (Rob- 
inson and  Simonsen),  T.,  1096. 
8:6-Dimetlioxybeiizene-l:2:4:5-tetracarb- 

oxylic  acid,  etliyl  ester,  morphotrophy 

of  (RosiCKf ),  A.,  i,  458. 
3:3'-l)iinethoxybenzhydrol,  4:4'-rfiamino- 

(Finger),  a.,  i,  518. 
Dimethozybenzophenone,       diacetyl-cJt- 

amino-  (Finger),  A.,  i,  518. 
8 :3'-  Dimethoxybenzophenone,       i-A'-di- 

aniino-  (Finger),  A.,  i,  518. 
8:4Diinetlioxybenzophenone,  2-hydroxy- 

(.Motylewski),  a.,  i,  822. 
2:5-Dimethoxybenzoyl       cyanide      and 

chloride  (Mauthner),  A.,  i,  161. 
8:4-Dimethoxybenzoyl  cyanide  (Mauth- 
ner), A.,  i,  161. 
8:6-  and  5:6-Dimethoxy-2-beiizoylplien- 

ozyaoetic  acid  (Motylewski),  A.,  i, 

822. 


8':4'-Dimetlioxybenzylideneisocoumar- 

one  (Czaplicki,  v.  Kostanecki,  and 

Lampe),  a.,  i,  236. 
l:8-Di-o-  and  -js-methoxybenzylideneim- 

ine,  2:7-(iihydroxy-,  and  their  triacetyl 

derivatives     (Beschke,    Rolle,    and 

Strum),  A.,  i,  963. 
3:4-Dimethoxy-o-(5-bromo-2-methoxy- 

phenyl)  cinnamic   acid,   2-nitro-,   and 

its    ammonium     salt,    and     2-amino- 

(Knorr  and  Horlein),  A.,  i,  919. 
aSDimethoxy-A^-butinone  and  its  brom- 
ides (Gautiiier),  a.,  i,  355. 
2:7-Dimethoxy-9:10-di-jo-anisylace- 

naphthene  (Beschke  and  Kitaj),  A., 

i,  918. 
2:7-  Dimethoxy-9;  10-di-iJ-  anisylace- 

napbthene  glycol  (Beschke,  Beitler, 

and  Strum),  A.,  i,  917. 
2:7-Dimethoxy-9:9-di-jo-anisylace- 

naphthenone  (Beschke,  Beitler,  and 

Strum),  A.,  i,  917. 
2:7-Dimetboxy-9:10-di-o-,  -m-,  and  -p- 

anisylacenapbthylene  (Beschke, 

Rolle,  and  Strum),  A.,  i,  963. 
2:7-Dimetboxy-l:8-dibeuzoylnaphtbaI> 

ene  (Beschke,  Beitler,  and  Strum), 

A.,  i,  917. 
2:2'-Dimethoxydibenzylidene-2?-plienyl- 

enediamine     and    its     hydrocliloride 

(Senier  and  Shepheard),  T.,  1951, 
Dimetboxydietbylphthalides,      isomeric 

(Simonis  and  Arand),  A.,  i,  933. 
2:7-Dimetlioxy-9:10-difurylacenaphthyl- 

ene  (Beschke,  Rolle,  and  Strum), 

A.,  i,  963. 
6:7-Dimethoxy-3:4-dihydrot5oquinoline 

and  its  hydrochloride,  picrate,  metho- 

chloride  and  niethobromide  (Pyman), 

T.,  1619;  P.,  217. 
2:7-Dimethoxy-l:8-di-i>-methoxybenzoyl- 

naphtbalene  (Beschke,  Beitler,  and 

Strum),  A.,  i,  917. 
2:7-Dimetboxy-9:10-dipbenylacenaphth- 

ene    (Beschke    and    Kitaj),   A.,    i, 

918. 
2:7-Dimethoxy-9:10-diphenylacenaphtli- 

ene  glycol  (Bkschke,   Butler,  and 

Strum),  A.,  i,  917. 
2:7-Dimethoxy  9;9-diphenylacenaph- 

thenone  and  an  isonieride  (Beschke, 

Beitler,  and  Strum),  A.,  i,  917. 
2:7-Dimethoxy-9:10-diphenylacenaph- 

thylene  (Beschke,  Beitler,  Strum, 

and  Kitaj),   A.,  i,  917;  (Beschke, 

Rolle,  and  Stru.m),  A.,  i,  962. 
4:5-Diinethoxy-4:5-diphenyldihydrogly- 

ozalone,   syti-  and   anii-   (Biltz   and 

Rimpel),  a.,  i,  743. 
3:3'-Dimethoxydiphenylmethane,  4 :4'-di- 

amino-,    and    its   diacetyl   derivative 

(Finger),  A.,  i,  518. 
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aS-Dimethox7-7-ethoxy-A0-bat7lene 

(<;ArrMiK.H),  A.,  i,  ;5r)5. 
/3(-Dimethoz7-8-ethozy  AY-hezylene 

{<;aii  iiikk),  a.,  i,  ."l.'irt. 
4  5-Dimethozy-2:/3-eth7laminoeth7l■ 
ben2aldehydeM'Y.MA^),  T.,  1745. 
6:7-Dimethoxy  2  ethyl-3:4  dihydroi'so- 

quinolinium  hydrozide  oh  oride,  auri- 

cliloride  ami  picrata  of  (Ptman),  T., 

1745. 
6:7-Dimethozy-2-ethyltetraliydroMo- 

quinoline      mid      its      hydrochloride 

(I'y.man),  T.,  174t). 
3:6  Dimethozyfluoran  (Kbhrmann, 

DKNtji.KK,    and    Schbu.nkrt),    A.,    i, 

•J50. 
)3(Dimethozy-AY-hezinen6  (Gaitthikr), 

A.,  i,  'i[>5. 
6:6-Dimethoz7-l-h7drindone,  2-benzoyI- 
aiiiino-,  and  2  iimiiin-  and  its  hydro- 
chlori(]e  and  platiiiichloride  (I^obin- 
HON),  T.,  2173;  P.,  296. 

7-nitro-     (Fekkin,     Robinson,    and 
Thomas),  T.,  1980. 
5:6'Dimethoz7indigotin,    synthesis    of 

(WiKi.ANi),    SEvrKU,    and    Gmelim), 

A.,  i,  610. 
2:2'-Dimethoz7indigo-wliite  (Kalb),  A., 

i,  9(56. 
4:6-Dimethozy-2-d-methylaminoethyl- 

benzaldehyde  (Pyman),  T.,  1270  ;  P., 

190. 
3:5-Oimethozy-2  methyleoomarilio  acid, 

ethyl  ester  (v.  Kostanecki  and  Tam- 

BOK),  A.,  i,  820. 
3:5-Dimethoz7-2-meth7lcoamarone     (v. 

Ko.sTANErKi  nnd  Tamhok),  A.,  i,  320. 
6:7-Dimethoz7-2-inethyl-3:4-dihydroiso- 

qainoliniam      hvdroxidf,      salts      of 

(Pyman),  T.,  1271  ;  P.,  190. 
5:6-Dimetliozy-3:4-methylenediozy- 

acetophenone  (DELt'iPiNE),  A.,  i,  643. 
5:6-Dimethozy-3:4-methyIenediozy-l- 

allylbenzene,    i>resence   of,    in   oil   of 

.saiiiphiro  (Dei.i'I'INe),  A.,  i,  642. 
6:6-Oimethozy-3:4-metiiylenediozyhydr- 

atropaldehyde   and   its  oxime,    semi- 

carbazone     and     corresponding     acid 

(Delei-ine),  a.,  i,  642. 
3:5-Dimethylacetopheiione,     (u-chloro-2- 

hydroxy-  (Fhies  and  Finck),  A.,  i, 

42. 
jS-Dimethylacrylic      acid,       o-benzoyl- 

amino-,  and   ita   anhydride   (Perkin 

and  Simonsen),  P.,  164. 
aS-Dimethyladipic   acid,  preparation  of 

(Best  and  Thorpe),  T.,  707. 
aa-Dimethyl-  a-  allylacetophenone  ( H al- 

LER  and  Bauer),  A.,  i,  109. 
77-Dimethylallylcarbinol,     its    acetate 

and  the  acetate  of  its  cfibromide  (van 

Aerde),  a.,  i,  79. 
XCVI.  ii. 


6:7-Dimethoz7-2-ineth7ltetrah7dro- 
Moqninoline  and  its  salts,  and  1-cyano- 
(Py.man).  T.,  1272;  P.,  190. 

l:2-Dimethoz7naphthalene  (Rrzozik 
and  Kkikdi.aM'KU  .  A.,  i,  416. 

4:4'-Oimethozyozalyldiae«tophexioii« 
and    its    rfioximino-derivative   (Wid- 
man  and  Vir(jin),  A.,  i,  657. 

l:4-Dimethoz7plien7l  dtiododtcbloride 
and    its   rfnodoso-derivative   (Kauff- 
MANN  and  FitiTZ),  A.,  i,  96. 

3:6  Diinethoz7  2  phen7lcoaxaarilie  acid 
(MoTYi.EwsKl),  A.,  i,  822. 

3:5-  and  5:6  Dimethozy-2-phen7l- 
ooamarone     (Motylewhki),     A.,     i, 
822. 

4  6-Di-;Mnethoz7phen7l-l:3-dimeth7l- 
dih7dro  gl70zaloiie,       4: 5-(/(  hy  drozy  • 
(Bii/rz  and  Kkeiw),  A.,  i,  743. 

5:5-Oi-;'-methozyphenyl-l:3-dimeth7l- 
hydantoia  (Biltz  and  Kr£b.s),  A.,  i, 
743. 

2:5Dimethozyphen7lgl70zalaiiude 
(Mauihnkr),  a.,  i,  161. 

Di-;;-methoz7phen7lmaloiue  aeid, 

methyl  and  ethyl  esters  (GtTVOT  and 
Esri^.vA),  A.,  i,  306. 

2:4-Dimethoz7phen7l  methoz7meth7l 
ketone,  6-nydroxy-  (ohi/droxyjisttol 
trimdhyl  ether),  and  its  oxime  (Her- 
zio  and  Hokmann),  A.,  i,  165. 

S:4-Dimethoz7phen7lp7Ttiyic  aeid 

(Kroi'p,    Delkeh,    and    Zoellner), 
,A.,  i,  388. 

3:6-Diiiiethoz7-9-phen7lza]ith7liiu& 
carbinol,  methyl,  and  ethyl  ethers, 
methosulphate,  chloride,  iodide,  nitr- 
ate, dichroraate  and  platiniuhloride 
of  (Kehrmann,  Denqler,  and 
Scheunert),  a.,  i,  250. 

3:6  Dimethozy-9-phenyIzantli7liam-2'- 
carbozylic  acid,  methyl  ester,  metho- 
sulphate, chloride,  iodide,  nitr- 
ate, dichromate  and  platinichloride 
of  (Kehrmann,  Dengler,  and 
Scheunert),  A.,  i,  250. 

Dimetbozypropiophenone-Q-carbozylic 
acids,  isomeric  (Simonis  and  Arand), 
A.,  i,  933. 

4:5-Dimetliozy-2-/3-propylaminoethyI- 
benzaldehyde  (Pyman),  T. ,  1747. 

6:7-Dimethoxy-2-propyl-3:4-dihydroj'so- 
qainolinium  hydrozide,  chloride  and 
picrate  of  (Pyman),  T.,  1747. 

6:7-Dimethozy-2-propyltetrahydrot5o- 
quinoline      and      its      hydrochloride 
(Pyman),  T.,  1748. 

6:7-Dimethozyrsoquinoline,  synthesis  of 
(RiJGHEiMEn),  A.,  i,  605. 

3':4'-Dimethozy8tilbene-a-carbozylic 
acid,  2-hydroxy-  (Czaplicki,  v.  Kos- 
tanecki, and  Lampe),  A.,  i,  236. 
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2:6-Di-j!)-methoxystyryl-4  methyl- 
pyridine  and  its  salts  (Proske),  A.,  i, 
414. 
2:6-Di-2?-inetlioxy8tyrylpyridine  and  its 

salts  (Proske),  A.,  i,  414. 
Dimethylamine,   production    of   hydro- 
cyanic acid  Irom  (Voerkelius),  A., 
i,  776. 
dihydrochloride(KAUFLERandKuNz), 

A.,  i,  137. 
hydriodide  (Kaufler  and  KuNz),  A., 

i,  556. 
styphnate,   preparation    and    crystal- 
lography of  (Jerusalem),  T.,  1285. 
Dimethylaminoantipyrine.  See  Pyramid- 
one. 
l:4-Oinietbylaniinoautliraquinone-5- 
salphonic  acid,  potassium  salt  (Fakb- 

WERKE    VORM.    MeISTER,    LuCIUS,     & 

Bruning),  a.,  i,  243. 

Bimethylaminoazoautipyrine  (Stolz), 
A.,  i,  70. 

-D-Oimethylaminoazobenzene-o-carb- 
oxylic   acid  as  indicator   (Rupp   and 
Loose),  A.,  ii,  90. 

Dimethylaminobenzaldehyde  hydro- 
chloride (Staudinger),  a.,  i,  906. 

Dimethylaminobenzeneazobenzene- 
sulphonic  acid,  nickel  and  cobalt  salts 
(Pozzi-Escot),  a.,  ii,  705. 

p-Dimethylamiuobenzeneazopbenol  and 
its  absorption  spectra,  and  its  acetate, 
hydrochloride,  and  niethiodide 
(Hewitt  and  Thomas),  T.,  1295  ;  P., 
190. 

2-Dimethylaminobenzoic  acid,  S:5-di- 
nitro-  (Ullmann  and  Engi),  A.,  i, 
473. 

4-Dimethylaimnobeuzoic  acid,  S:5-di- 
nitro-  (Ullmann  and  Wosnessensky), 
A.,  i,  475. 

Dimethylaminobenzopbenone  hydro- 
chloride (Staudinger),  A.,  i,  907. 

jS-Dimetbylamino-a-benzoyloxyw- 
butyric  acid,  methyl,  ethyl,  and  amyl 
esters  and   their  hydrochlorides  (Les 

£tA3LLSSEMENTS    PoULENO    FfiilRES), 

A.,  i,  229. 
Dimethylaminobenzylidene  chloride  and 

hydrochloride  of  (Staudinger),  A.,  i, 

906. 
j^-Dimethylaminobenzylidenecamphor, 

preparation  of  (Haller  and  Bauer), 

A.,  i,  595. 
j7-Diinethylaminobenzylideneoxindole 

(WAHLand  Bagard),  A.,  i,   735. 
Dimethylamino-oaa-<?-ichloro-)3-hydr- 

oxyethoxyisobutyric  acid,  ethyl  ester, 

and    its    hydrocliloride,    and    propyl 

ester  (Les  ^tablissements  Poulenc 

FRfeREs  &  Ernest  Foubneau),  A., 

1,  210. 


Dimetbylaminodietbylaminodiphenyl- 
malonic  acid,  methyl  and  ethyl  esters 
(GuYOT  and  Michel),  A.,  i,  158. 

10-Dimethylamino-2:7-dimethoxy-9:10- 
di-m-anisylacenaphthene    (  Beschke, 
RoLLE,  and  Strum),  A.,  i,  964. 

10-DiniethyIamino-2:7-dimethoxy-9:10- 
diphenylacenaphthene  (Beschke, 
RoLLE,  and  Strum),  A.,  i,  962. 

Dimethylaminodiphenylbenzylcarbinol 
(Buskjnies),  a.,  i,  736. 

^-Dimethylaminodiphenyl-ethylene  and 
-propylene  (Busignies),  A.,  i,  736. 

o-Dimethylaminoethylstilbene  and  its 
hydrochloride,  hydriodide,  and  meth- 
iodide  (Freund  and  Bode),  A.,  i, 
516. 

)8Dimethylamino-a-hydroxyisobutyric 
acid  and  its  benzoyl   derivative,  and 
amide,  and  ethyl  ester,  and   its  aeyl 
derivatives,  and  propyl  ester,  and  its 
derivatives  (Fourneau),  A.,  i,  211. 

a-Dimetbylamino-;3-p-nitrophenylethane 
and  its  oxalate  (Barger),  T.,  2195. 

S-Dimethylamiuophenol,  2:5-dimtro-i- 
acetylamino-,  and  its  silver  derivative 
(Meldola  and  Hay),  T.,  1048. 

^-Dimethylaminophenyl  methyl  thio- 
ether  and  its  hydrochloride  (Zincke 
and  Jorg),  A.,  i,  790. 

o-^-Dimethylaminopbenylacetoacetic 
acid,  a-hydroxy-,  methyl  ester  (Guyot 
and  Badonnel),  A.,  i,  305. 

Dimetbyl-m-  and  -^-aminophenylaur- 
amine  (Grandmougin  and  Lang), 
A.,  i,  974. 

4-Dimethylainino  1  -phenyl-2 :3-di- 
methyl-6-pyrazolone    (Socii^t^    Chi- 
MiQUE  DE  L'Avanchet),  A.,  i,  266. 

a-DimethyIamino-3  phenyletbane 
(Barger),  T.,  2195. 

^-Dimethylaminophenylglyoxyl  chloride 
(Staudinger  and  Stockmann),  A.,  i, 
796. 

^■Dimethylaminophenyltartronic  acid, 
methyl  and  ethyl  esters  (Guyot  and 
Michel),  A.,  i,  158. 

Dimethyl-wi-  and  -jt?-aminophtbalanil 
(Grandmougin  and  Lang),  A.,  i, 
972.  ] 

a)8-Dimethylaminopropionio    acid,    and  -■ 
hydrochloride   of  its  ethyl  ester,  and 
hydrochloride,      and      nitrosoamines 
(Tafel     and     Frankland),     A.,    i,  ■ 
830.  < 

4-Dimethylainino-2:6:6-trimethylc2/c^o- 
hexane-1-carboxylic  acid,  ethyl  ester 
(Merling,    Welde,  Eichwede,  and 
Skita),   a.,  i,  482. 

Dimethylammonium  iridichloride  (Gut- 
bier  and  Lindner),  A.,  ii,  1025. 
tungstate  (Ekeley),  A.,  i,  556. 


INDEX   OF  SUBJECTS. 


1287 


1:3  Dimethyl-6  amyl  3  hexyl-A'-rjrc/o- 
hezene-2  carbozylio   acid,   5-imino-2- 
cyaiio-((;AUi»NKK  ami  Hawokth),  T., 

)3/3-Oimethylanhydroacetoiieb«niil, 

oximeof  (Gray),  T.,  2147. 
Dimethylaniline,  action  of  oxalyl  chlor- 
ide on  (Staudisokr  and    Stock- 
MANN),  A.,  i,  79«. 

and  methylaniline,  detection  of,  in 
presence  of  each  other  (Emdk),  A., 
li,  274. 

hydriodide  (Houbrn  and  Schott- 
mCller),  a.,  i,  922. 

dihydrobromide,  and  dihydriodide 
(Kavflkk  and  Ki'Nz),  A.,  i,  666. 

])latinichlorido  (Hmdr),  A.,  ii,  274. 

Htannithiocyanate  (Wkinland  and 
Bame-s),  a.,  i,  462. 

m-nitro-,     and    ;>-nitro80-,     dihydro- 
chloridca  (Kauflkr  and  KuNZ),  A., 
i,  137. 
Dimethylanilinebenioylguaiacolphthal- 

ein  (FisriiKH.ind  KomkiO,  A.,  i,  800. 
Dimethylanilinecatecholphthalein 

(FisciiKK  aiiil  Kti.MKii),  A.,  i,  800. 
Dimethylaniline-o-oresolphtiulein 

(Kis(  iiKU  and  Komkk),  A.,  i,  800. 
Dimethylanilineguaiacolphtlialein 

(Fi.M'HKK  and  Kumkk),  A.,  i,  800. 
Oimethylanilinephthaleln   and    similar 

basic       plithak'iiis      (FiscHKR       and 

Kdmek),  A.,  i,  799. 
Dimethylanilinoisatin,  acetyl  derivative 

(1>anaila).  a.,  i,  971. 
Dimethylanilinoisatins,     oxidation     of 

(Danaii.a),  a.,  i,  971. 
l:2-Dimethylanthraqainone,  5:8-di- 

chloro-,        and       5:8-dichlororfjnitro- 

(Haruop,  Norris,  smd  Weizmann), 

T.,  1314. 
l:3-Dimethylaiithraqtiinone,         5:8-di- 

chloro-,  and  5:8-(/!ohloronitro-  (Har- 

ROP,   NoKKis,   and   Weizmann),   T., 

1317. 
l:4-Dimethylanthraquinone,         5:8-di- 

chloro-,  and  SiS-rfidjloronitro-  (Har- 

Rop,    Norris,  and  Weizmann),   T., 

1318. 
8:9-Dimethylazinpurine,  2-amino-6- 

hydroxy-,  and   its  pierate  and   silver 

salt  (Sachs,  Meyerheim,  and  Bru- 

NETTI),  A.,  i,  66. 
2:3'-Dimethylazobenzene-4-hydrazine- 

•alphonic  acid,  formation  of,  and  its 

condensation  with  aldehydes  and  ke- 
tones (TROGERand  Puttkammer),  A., 

i,  68. 
2:3'-Dimethylazobenzene-4-hydrazones, 

additive    products     of,     with     acids 

(Troger  and  Puttkammer),  A.,  i, 


1:2-Dimethylbenzene.     See  o-Xylene. 
Dimethylbenzenedicarboxylie  acid. 

See  .\yl.'neiii<arl>oxylic  acid. 
l:3-DimethyIbeiizene-4-salphonic     acid. 

See  wi-Xylene-4-8ulphonic  acid. 
8':8'-Oimethyl-2-benxoylb«nioie      add, 

3:6-f/ichloro-,    and    it^    so<iium    salt 

(Harrop,  Korkis,  and  Weizmann), 

T.,  1314, 
8':4'-Dimeth7l-2-b«nso7lb«atoic      aeid, 

3:6-rfichloro-,      and      8:6  rfjVhloro-5'- 

broiuo-,  and  its  sodium  salt  (Harkop, 

Norris,  and  Wk.izmann),  T.,  1316. 
2':6'-Dim«th7l-2beaxoylbenxoic      aoid. 

3:6-<iichloro-  (Harrop,  Norris,  and 

Weizmann),  T..  1318. 
8:4'-Dimethylbeniophenoiie,    crystalline 

form  uf  (SciioiutJiN),  A.,  i,  165. 
Dimethylbenzopyranol  (Decker  and  v. 

Fei.i.knbei'.i;  ,  .\.,  i,  117. 
2:3-Dimethylbenzop7roniain    ferrichlor- 

ide  (Decker  and  v.    Fkllbnbbro), 

A.,  i,  117. 
5:6Dimetliyl-l:2:4:9-beiutetraiol«,     7- 

hydroxy-         (i-hydroxy-b-.Q-dimethyl- 

2:3:7 ■■0-diazp!/rida:ine)    (BOlow    and 

Weber),  A.,  i,  615. 
6:7-Dimeth7ll:2:4:9benitetrasole  (4:6- 

dimethyl-2:Z:l:Q-diazpyrid(tzine)     and 

its  nitrate  (BiJLOw  and  Webeb),  A., 

i,  614. 
Oimethyl-l:2'-biacoamaranonet,       4:6'- 

and  5:4'-  (Fries  and   Finck),  A.,  i, 

45. 
Dimethylbomeol  and  its  phenylnrethana 

(HALLKRand  Bal'eh),  A.,  i,  594. 
8:6-Dimeth7l<ftbromoflaoran  (Lam- 

brecht),  a.,  i,  949. 
3-y-Dimeth7l-A^-bat7leiie,      action      of 

nitrogen  trioxide  on  (Drmjanoff  and 

SiDORENKO),  A.,  i,  754. 
'y7-Dimeth7l-A»-butylene,   brorao-,    and 

its  iodohydrin  and  glycol  and  its  di- 

acetyl  derivative  (Claessens),  A.,  i, 

127. 
aa-Diineth7l-n-but7ranude  (Haller  and 

Bauer),  A.,  i,  131. 
Dimeth7l-camphor  and  -campholie  acid 

and  its  amide  (Haller  and  Bauer), 

A.,  i,  594. 
Dimethyl-carbonatobenzoic   acid,    2:4-, 

and  2:5-,  and  their  chlorides  (Fischer), 

A.,  i,  162. 
Dimethylcarbonatoprotocatechaylglye- 

ine,  ethyl  ester  (Kametaka),  A.,    i, 

388. 
j:>-DiinethyIcarbonatoprotocatechuyl- 

oxybenzoic  acid  (Kametaka),  A.,  i, 

388. 
s-    and    o^-DimethylcZiclilorocarbamide 

(Chattaway     and     Wunsch),     T., 

131. 
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Dimethyl^e^rachloroplitlialide  (  Bauer), 

A.,  i,  585. 
2:3-Dimethylcouinarilic    acid,     5-hydr- 

oxy-,  ethyl  ester  (v.  Kostanecki  and 

Tambor),  a.,  i,  319. 
Dimethyldecylacetophenone      (Haller 

and  Bauer),  A.,  i,  655. 
Dimetliyldehydroditsoeugenol,  oxidation 

of  (H:6rissey  and  Doby),  A.,  i,  788. 
Dimethyldehydrodivanillin,  oxidation  of 

(H^rissey  and  Doby),  A.,  i,  788. 
Dimethyldiacetoneamine  (Traube),  A., 

i,  773. 
Dimethyldiacridylium    salts    (Decker 

and  Dunant),  A.,  i,  433. 
a;8-Dimetliyl-77-diallyll)utyric  acid,   7- 

hydroxy-,  lactone  of  (Reformatsky), 

A.,  i,  4. 
Dimethyldianthranilide  (Schroeter  and 

Eisleb),  a.,  i,  579. 
5:5'-Dimethyldibenzylidene-^-phenyl- 

enediamine,  2:2'-(^ihydroxy-  (Senier 

and  Shepheard),  T.,  1953. 
9:10-Dimethyldihydroacridine  (Freund 

and  Bode),  A.,  i,  515. 
Dimethyldihydrodiquinolyl    (Emmert), 

A.,  i,  603. 
2:2-Dimethyldiliydroperimidine  (Sachs), 

A.,  i,  433. 
l:2-Dimetliyldihydroquinoliue     platini- 

chloride  (Freund  and  Richard),  A., 

i,  417. 
1:6-  and  l:8-Dimetliyldihydroquiiioline, 

4-cyano-  (Kaufmann  and  Albertini), 

A.,  i,  958. 
l:2-Dimetliyl-l:2-dihydroisoquiiioline 

and  its  platinichloride   (Freund  and 

Bode),  A.,  i,  515. 
Dimethyldihydroresorcin,  condensation 

of,  with  ethylamine  (Haas),  T.,  421  ; 

P.,  19. 
4:6-DiinetIiyl-2:3:7:0-diazpyridazine. 

See        5:7-Dimethyl-l:2:4:9-benztetr- 

azole. 
5:6-Dimetliyl-2:3:7:0-diazpyridazine,  4- 

hydroxy-.     See  5:6-DiniethyM:2:4:9- 

benztetrazole,  7-hydroxy-. 
Dimethylenetetraozydihydroanthrac- 

ene,     2:3:6:7-(or    1:2:5:6-)    (EwiNS), 

T.,  1486;  P.,  211, 
aa-Dimethyl-a-ethylacetophenone  and  its 

oxime  (Haller  and  Bauer),   A.,  i, 

109. 
)3j3-Diinethyl-a-etliylacrylic     acid,     its 

chloride  and  ethyl  ester  (Blaise  and 
Maire),  a.,  i,  85. 
2':10-Diiiiethyl-9-ethyldiliydronaphtli- 
acridine  (Freund  and  Bode),  A.,  i, 
515. 
l:2-Dimetliyl-2-etliyldihydroquinoliiie 
and  its  uiethiodide  (Freund  and  RioH- 
akd),  A,,  i,  418. 


l;l-Dimethyl-6-etliyl-A^-c2/cZoliexen-3- 
one  and  its  seniicarbazone  (Crossley 
and  Gilling),  T.,  28. 

l:3-Dimethyl-6-ethyl-3-propyl-A®-c2/cZo- 
liexene-2-carboxylic  acid,  5-imino-2- 
cyano-  (Gardner  and  Haworth), 
T.,  1962. 

l:2-Dimethyl-2-ethyltetrahydroquinol- 
ine  and  its  hydrochloride  and  picrate 
(Freund     and     Richard),     A.,     i, 
418. 

Bimethylfluoran  stannichloride  (Lam- 
brecht),  a.,  i,  949. 

3:6-Dimetliylflaorananilide  (Lam- 

brecht),  a.,  i,  950. 

3:6-Dimetliylfluoranplienylliydrazide 
(Lambrecht),  a.,  i,  949. 

Dimethylfurfaraldehyde  (Masson),  A., 
i,  944. 

Dimethylglyoxime  {diacetyldioxime), 
preparation  of  (Biltz),  A.,  i, 
208. 

Dimethylglyoxaline,  4:5-,  picrate,  and 
4-nitro-2:5-,  and  its  potassium  deriva- 
tive (WiNDAUs),  A.,  i,  258. 

;3f-Dimethylheptan-;8C-diol  {glutaric 
pinacone,  OH  •CMeaECHglg-CMeg-OH) 
(Bruylants),  a.,  i,  625. 

)85-Dimethylheptan-5-ol  (Bodroux  and 
Taboury),  a.,  i,  546. 

SC-Dinietliylheptan-3-ol  and  its  acetyl 
derivative  (Guerbet),  A.,  i,  690. 

S^-Dimethylheptaii-;8-one  semicarbazone 
(Guerbet),  A.,  i,  690. 

Sf-Dimethyl-Aa-hepten-S-ol  (Bodroux 
and  Taboury),  A.,  i,  547. 

l:l-Dimetliyl-A2:5.c2/cZohexadiene,  so- 
called,  of  Harries  and  Antoni  (Cross- 
ley  and  Renouf),  T.,  930;  P., 
145. 

/Se-Dimethylhexane  (Clarke),  A.,  i, 
350. 

;85-Dimethylhexan-5-ol  (Bodroux  and 
Taboury),  A.,  i,  546.  ^_ 

)3e-Dimethylhexan-3-ol  (Clarke),  A.,  i,^| 
350.  V 

1 :  S-Dimethylcyc/ohexanone  -  5  -  carboxylic 
acid,  ethyl  ester  and  its  oxime  (Skita), 
A.,  i,  479. 

)88-Dimethyl-Aa-hexenoic  acid,  7-hydr- 
oxy-, barium,  and  silver  salts,  and 
lactone  (Rupe  and  LoTz),  A.,  i, 
928. 

jSS-Dimethyl-A^-hexenoic  acid  and  its 
menthyl  ester  and  cadmium  salt  (Rupe 
and  LoTz),  A.,  i,  928. 

l:l-Dimethyl-A''-c?/c/ohexen-3-one,  5- 
chloro-,  interactions  of,  with  sodium 
ethoxide,  ethyl  malonate,  ethyl 
methylmalonate,  and  ethyl  ethyl- 
malouate  (Crossley  and  Gilling),  T., 
23. 
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1:1 -Dimethyl- A''-c2/r/ohexen-3-one-5- 

acetic  acid,  ethyl  ester,  and  its  hydro- 
lysis ami  its  semicarbazoiie  (("rossi,f,y 

and  niLMNc),  T.,  23. 
a-lil-DimethylA^-ct/c/uhexen-S-one-S- 

butyric  acid,  ethyl  ester,  and  its  hytlro- 

lysis  (('K(issi,EY  and  (Jim-ino),  T.,  28. 
a-l;l  Dimethyl- A*-<*yc/ohexen-8-one-6- 

propionic  acid,   ethyl   cstur,    and    its 

hydrolysis  (Ckossley  and   Gillin(j), 

T.,  28. 
j38  Dimethylhezoic  acid  and  itsmenthyl 

fster  (Kii-F.  and  Lorz),  A.,  i.  928. 
Dimethylhydrofluoranic      aeid      (Lam- 

hkkcht),  a.,  i,  '.tl'.>. 
Di-C'-methyliminodipropionie   aoid,    di- 
ethyl ester  and  copi>er  salt  of  (Stadni- 

KOFK),  A.,  i,  773. 
7:7'-Dimethylindigotin,  .spectroscopic  bc- 

liavionrot  (('.liAsnMofciN),  A.,  l,  969. 
Dimethylketentriethyliam    (Wedekind 

and   jMii.i.KiO,  A.,   i,   459. 
Dimettaylketol.       See        Acetylmethyl- 

<'arl)in()l. 
aa-Dimethyl-lauric  acid  and  its  amide 

(Hai.i.ku  and  HaikiO,  A.,  i,  655. 
(//-.V-Dimethyl-Ieaoylglycine     and     ita 

copper  salt  (FistiiEii  and  Gluud),  A., 

i,  8S7. 
aa-Dimethylmalio  acid,  ethyl  ester,  and 

its  nitrate  (Rassow  and  Bauer),  A., 

i,  632. 
Dimethylmalonic  acid  and  its  ethyl  ester 
and   .salts,    formation    of  (Shdano- 
vrrscu),  A.,  i,  9. 

s-phenylmethylhydrazide,  and  its  salts 

(MicHAKi.i.s  and  Schenk),  A.,  i,  58. 

Dimethylmalonylantipyrine.        See      1- 

riu'nyI-2:l:4-trinietliyl-3:5-pyrazolid- 

one. 
Dimethylmesityl  oxide  (Traube),  A.,  i, 

773. 
Dimethyl-Smethylenedi- indole   (Voise- 

NET),  A.,  i.  607. 
Dimethylmethylenedirosindole    (Voi.se- 

net),  a.,  i,  607. 
l:l-Dimethyl-3-methylenephthalan 

(Shihata),  T.,  14.53  ;  P.,  20i'. 
Dimethylnaphthacridines  (Senier   and 

CoMPTON),  T..  1623  ;  P.,  220. 
2:8-Dimethyl-(l:5)-naphthadiqainoline, 
and  its  picrate  (Finger  and  Spitz), 
A.,  i,  524. 

4:10-hydroxy-,       and      its      diacetyl 
derivative  (Finger  and  Spitz),  A., 
i,  523. 
2:8-Dimethyl-l:3:7:9-naphthatetrazi]ie, 

4:6-cJihydroxy-  (BoGERTand  Kropff), 

A.,  i,  844. 
2:6-Dimethylnicotinic    acid,    4-chIoro-, 

and  4-iodo-,  ethyl  esters,  methiodides 

of  (Michaelis),  a.,  i,  528. 


2:6-Dimethylnieotinic    acid,    4-rhloro-, 

ethyl    ester    {elhijl    \-rhlorohUuluu-i- 

cnrboxyhitf),     some     derivatives      of 

(Michaelis),  A.,  i,  527. 
Dimethylnoroampholide,     synthesis    of 

(KoMPPA  and  IIi.ntikka),  A.,  i,  301. 
Dimethylozalaeetie  acid,  ethyl  ester,  and 

its  semicarbazone(  Rassow  and  Baukr), 

A.,i,  682. 
/38-Dimethyl-A^Y  pentadiene,  dipolymer- 

i<l.'  (.I(Lkmaiuk),  a.,  i,  200. 
2  2-Dimethyl'.iW"pentadiene-l:S-dicarb- 

ozylic  acid    Komppa),  A.,  i,  726. 
l:lDimethyl'7/'/"pentan-3:4dione-2:6- 

dioarboxy lie  acid,  methyl  ester,  prepara- 
tion of  (Thorpe),  P.,  94. 
/St-Dimethylpentane  and  its  occurrence  in 

Caucasian  nai>litlia(CHONIN),  A.,i,450. 
jS8-Dimethylpentane-dS-diol,  synthesis  of 

(Lkmaike),  a.,  i,  199. 
2:6-Diinethyk'/c/«peiitan-l-one,    and  2- 

cyano-,  and  their  .semicarhazones  (Best 

and  Thorpe),  T.,  705  ;  P..  93. 
2:5-Dimethyl'-)/f/opentan-l-one-2-oarb- 

oxylic  acid,  5-cyano-,  t-thyl  ester,  and 

its  seiricarbazone  (Best and  Thorpe), 

T.,  705  ;  P.,  93. 
2:2-Dimethyl-A*-ci/f/opentene-l:3-di- 

oarbozylic     (isodr/n/f/roni^Dcaiiiphorur) 

acid  and  its  anhydride  (Komppa),  A., 

i,  726. 
2:2-Dimethyl-A'-<;t/rtopentene-l:3-dicarb- 

ozylic     {dehydroa.]yocamp)wric)      acid 

(Komppa),  A.,  i,  726. 
/38-Dimethylpentylamine    hydrochloride 

and  platinifhloride  (Choni.n'),  A.,  i, 

450. 
4:7-Dimethyl-;^-phenanthroline-3:8-di- 

one  (Kaufmann,  Radosevic^,  Hussy, 

and  Damje),  A.,  i,  608. 
2:3-Dimethylphenasine  (Diepolder),  A., 

i,  787. 

N-a 
9:10-Dimethylpheno-  |        -naphthacrid- 
CH-J3 

ine     and    its     aurichloride,     platini- 

chlorido  and  salicylate   (Senier  and 

Comptox),  T.,  162"7  ;  P.,  220. 
N-j3 
9:10-Dim6thylpheno-  |       -naptbthacrid- 
CH-a 

ine  and  its  aurichloride,  platinichlor- 

ide,  and  salicylate  (Senier  and  Comp- 

ton),  T.,  1628  ;  P.,  220. 
Dimethylphenoxyacetic  acids,  2:4-,  2:5-, 

and  3:4-,  and  their  salts  and  anilides 

(Jandolo),  a.,  i,  101. 
o-2:4-  and  a-3:4-Dimethylphenoxycinn- 

amic  acid  (Jandolo),  A.,  i,  101. 
1:3-  Dimethyl-8-piperidylmethy  Ixanth- 

ine  (  Farben  fabriken  vorm.  F.  Bayer 

&  Co.),  A.,  i,  746. 
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j8;3-Dimethylpropane  (tetramethylmeth- 
ane)  synthesis  of  (Ferrario  and 
Fagetti),  a.,  i,  77. 

ao-Dimethyl-  a-  isopropylacetophenone 
and  its  oxime  (Haller  and  Bauer), 
A.,  i,  654. 

oa-Dimethyl-a-propylacetophenone  and 
its  oxime  (Haller  and  Bauer),  A.,  i, 
109. 

l:l-Dimethyl-5-propyl-A^-c?/cJohexen-3- 
one  and  its  seinicarbazone  (Crossley 
and  Gilling),  T.,  29. 

2:5-Dimetliylpyrazine  aurichloride  (Neu- 
berg  and  Kansky),  A.,  i,  702. 

2:4-Dimethylpyridine  mercurichloride 
and  picrate  (Trobridge),  A.,  i, 
324. 

2:6-Diiiiethylpyridine  {2:Q-lutidine),  con- 
densation of,  with  formaldehyde  and 
derivatives  of  2-methyl-6-ethylol- 
pyridine  (Loffler  and  Thiel),  A., 
i,  182, 
condensation  of,  with  cinnamaldehyde 

(Proske),  a.,  i,  413. 
condensation  of,  with  piperonaldeliyde, 
and  salicylaldehyde  (Bramscii),  A., 
i,  414. 

Dimethylpyridines,  indazoles  and  chloro- 
indazoles  of  (Michaelis  and  Muhl- 
berg),  a.,  i,  533. 

2:6-Dimethyl-4-pyridone-3-carboxylic 
acid,  ethyl  ester  (Michaelis),  A.,  i, 
528. 

2:6-Dimethyl-4-pyridone-o-carboxy- 
phenylhydrazone-3-carboxylic      acid 
and  its  ethyl  esters  and  salts  (Michaelis 
and  Reinighaus),  A.,  i,  530. 

2 : 6-Dimetliyl-4-pyridone-m-carboxy- 
phenylhydrazoiie-3-carboxylic     acid, 
ethyl  ester,   and  platinichloride  (Mi- 
chaelis   and    Reinighaus),    A.,    i, 
531. 

2:6-Biniethyl-4-pyridone-)3-naphthyl- 
hydrazone-3-carboxylic  acid  and  its 
hydrochloride(MiCHAELlsandKRiETE- 
meyek),  a.,  i,  531. 

2:6-Dimethyl-4-pyridoiiephenylhydr- 
azone-3-carboxylic   acid,  ethyl  ester, 
platinichloride      and     alkyl     halides 
(Michaelis  and  Krietemeyer),  A., 
i,  529. 

2;6-Dimethyl-4-pyridone-o-tolylhydr- 
azone-3-carboxylic  acid,  an<l  its  ethyl 
ester,  mercurichloride,  methiodide,  and 
anhydride  (lutidino-o-toli/lpyrazolone) 
(Michaelis  and  v.  Ghiel),  A.,  i, 
531. 

2:e-Dimethyl-4-pyridone-;7-tolylhydr- 
azone-3-carboxylic  acid  and  its  ethyl 
eater,     salts,      mercurichloride,     and 
methiodide(MTOHAKLi8andv.  Ghikl), 
A.,  i,  531. 


4:6-Oimethyl-2-pyrimidoae  (acetylacet- 
OTiecarbamide),  constitution  of,  and 
action  of  bromine  on,  and  on  its  benz- 
ylidene  derivatives,  and  condensation 
with  aromatic  aldehydes,  and  dihxom.- 
ide  of,  and  bromohydroxy-  and  bromo- 
ethoxy-  derivatives  of,and  of  its  dibenz- 
ylideue  derivative  (Stark),  A.,  i,  259, 
260. 

Dimethylpyromucic  acid(MAssoN),  A.,  i, 
944. 

Dimethylpyrone,  electrical  conductivity 
of  solutions  of  compounds  of,  with  tri- 
bromoacetic  acid  in  ethyl  bromide 
(Plotnikoff),  a.,  ii,  14. 

2:5-Dimethylpyrroline-5-carboxylicacid 
(Schlesinger),  a.,  i,  412. 

Dimethylpyruvic  acid  and  its  oxime, 
semicarbazone,  hydrazone  and  ethyl 
ester  (Perkin  and  Simonsen),  P., 
164. 

2 :6-DimethyIquinazoline,  7-acetylamino- 
4-liy<lroxy-  (BoGEiixand  Kropff),  A., 
i,  843. 

2:6-Dimethyl-4-quinazolone,  7-amino-, 
and  7-acetylamiuo-  (Bogert  and 
Kropff),  A.,  i,  843. 

1:6-  and  l:8-I)imethyl-2-quiiiolone,  4- 
cyano-  (Kaufmann  and  Albertini), 
A.,  i,  958. 

l:6-Dimethyl-2-quinolone-4-carboxylic 
acid  (Kaufmann  and  Albertini),  A., 
i,  959. 

Dimethylrhein  and  its  chloride,  amide 
and  ethyl  ester  (Robinson  and  Simon- 
sen),  T.,  1093  ;  P.,  76. 

jSS-Dimethylsorbic  acid,  menthyl  ester, 
and  barium  and  calcium  salts  (Rupe 
and  LoTz),  A.,  i,  928. 

4:6-Dimethyl-2-stilbazole,  2'-hydroxy-, 
and  its  salts  (Bramsch),  A.,  i,  415. 

l:2-Dimethyltetrahydrowoquinoline  and 
its  methiodide  (Freund  and  Bode), 
A.,  i,  516. 

Dimethyltetrahydroquinolinium  brom- 
ide (v.    Braun),  a.,  i,  604. 

3:7-Dimethylthianthren  7/iojioxide  and 
rftoxide  (Fries  and  Volk),  A.,  i, 
406. 

Dimethylthioformamide  and  its  methiod- 
ide (WlLLSTATTERandWlRTH),  A.,  1, 

460. 

4'-Dimethylthioindigotin  (Auwers  and 
Arndt),  a.,  i,  176. 

l:4-Diiiiethylthiolbeiizene  and  its  tetra- 
bromide  and  tetraiodide  and  1-A-di- 
bromo-,  and  w-Acxachloro-,  {\:\-di-tri- 
chlorotnethylthiolhcnzene)  (ZiNCKE  and 
Frohnkhkiig),  A.,  i,  643. 

4:2-Dimethylthiolbenzoic    acid    (Farb- 

WERKE    VORM.     MfJSTER,     LuCIUS,    & 

BbOnino),  A.,  i,  797. 
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Dimethyl  "toluidine       fiihydrobromide 

(KAiKi.Kii  1111(1   KuNz),  A.,  i,  S/tS. 
Dimethyl-f^-tolaidine       nfiliydrochloride 

(Kaiki.k.r  nii(i   Kl'nz),  A.,  i,  137. 
2:6-Dimeth7ll:3:4-triazole,      1-amiuo-, 

and  ita  sulpliate,  and  <<-/rrtchlor«>plnto- 

deri  vativo,  and  1  -acctylaniino-  (Pklliz- 

ZAUi),  A.,  i,  fi34. 
3:4  Dimethyl-l:2:fi  triasole,  and  1- 
aniino-,  and  its  hydrochloride,  raer- 
ciiriehloride,  ]ilatiiiichIoiide,  and 
picrate  (v.  Pechma.nn  and  Bauek), 
A.,  i,  '271. 

l-dibei)zoylamino    (SroLUt),     A.,    i, 
I'j;?. 
6:5'-Dimethyltriphenylmethane-3:8'-di- 

oarbozylio  acid,  4:4'-,  and   2:2'-,   di- 

hydroxy-,  and  their   diacetyl    derira- 

tivos  (Madskn),  a.  i,  162. 
6:6'-Dimethyltriphenylmethane-3:3'-di- 

carboxylio  acid,   4:4'-<<ihydroxy-,  and 

itH  diacetyl  derivative  (Madhkn),  A., 

i,  lfi2. 
1:4-Dimethylaraell,       i)re|iaration        of 

(WnKKLEK  and  MctAKLANo),  A.,  i, 

677. 
aa-Dimetbyl-n-valerio     acid,     and     its 

amido   (Hai.leu  and  Bauer),  A.,  i, 

131. 
a7-Dimethylvaleric  acid,  ay-dthydroxj-, 

lactone         (i-hydroxy-5-keto-2:2'A-tri- 

imthtiltetrahydrofuran)     (Koun),    A., 

i,  599. 
07-Dimethylvaleronitrile,       o-  hydroxy- 

(Ultkk),  a.,  i,  294. 
Dimorphous  substances,  slowness  of  the 

spoil tiineous     transformation    of    the 

unstable  variety  of,  at  low    tempera- 
tures (Gernez),  a.,  ii,  466. 
l:l'-Dinaphtha-2:2'-carbasole-iV-salph- 

onic    acid,     sodium    sjilt  (Bucuereh 

and  Schmidt),  A.,  i,  522. 
l:2'-Dinaphtha-2:r-carbazolesaIphonic 

acid,    sodium    salt    (Bucheher    and 

Schmidt),  A.,  i,  523. 
aa-Dinaphthafluorene    (Schmidlin  and 

Massini),  A.,  i,  562. 
Di-jS-naphthalenesulphonyldianthranil- 

ide  (Scurobter  and  Eisleb),  A.,  i, 

576. 
Dinaphthalenesulphonylglycinamide 

(KoENics  iind  Mylo),  A.,  i,  87. 
Dinaphthalenesulphonyl-Z-tyrosinamide 

(K0ENIG8  and  Mylo),  A.,  1,  88. 
Dinaphthapyranol  picrate  (Fosse),  A.,  i, 
666. 

basic  power  of,  only  manifested  in  acid 
solution  (Fosse),  A.,  i,  734. 
Dinaphthapyryl     chroniate,    in- iodide, 
uitroprusside,    and  sulphate  (Fosse 
and  Bertkand),  A.,  i,  666. 

sulphide  (Fosse),  A.,  i,  667. 


Dinaphthapyryl  radicle,  electropositive 
charact»-r,  and  reactions  of  (Fosse), 
A.,  i,  667. 
•alts,  metallic  character,  and  reactions 
of  (Fosse),  A.,  i,  668. 

Dinaphthazanthone  picrate  and  sulph- 
ide (Fosse),  A.,  i,  600. 

Dinaphthyldinaphthyleneethane 
(Schmidmn  and  .Massini),  A.,  i,  563. 

Dinaphthylene  (/isulphide  {naphtha- 
thianthren)  (Fries  and  Volk),  A.,  i, 
407. 

aa-Dinaphthyl  ketone  (Schmidlin  and 
Massini),  A.,  i,  562;  (Bauer),  A., 
i,  562. 

oa-Dinaphthylacetic  acid  and  its  copper, 
and  silver  salts,  and  chloride  (Schmid- 
mn and  Mak-sim),  A.,  i,  562. 

2:2'-Dinaphthylaniine,  1-amino-,  acetyl 
derivative  (Fischer,  Fritzen,  and 
Eili,e.s),  a.,  i,  616. 

l:l'-Dinaphthylcarbaniide-4:4'-disalph- 
onic     acid,     and      its     sodium     8alt 
(Buchkrer    and   Schmidt),    A.,    i, 
622. 

aa  Dinaphthyloarbinol  and  its  ethyl  and 
jdienyl  ethers,  and  if^rrtnitro-deriva- 
tive  (Schmidlin  and  Massini),  A.,  i, 
562. 

l:l'-Dinaphthylcarboh7draiide  4:4'-di- 
■nlphonic    acid,     sodium    salt    (Bu- 
cheuer  and  Schmidt),  A.,  i,  522. 

Di-a-naphthylidene-;>phenylenedi  am- 
ine,    2:2'-<<ihydroxy-     (Seniek     and 
Sheimieakd),  T.,  1955. 

Dinaphthylmethane  series  (Schmidlix 
and  Masmni),  A.,  i,  561. 

aa-Dinaphthylmethyl  chloride  (Schmid- 
lin and  Massini),  A.,  i,  562. 

Diopside  and  its  relations  to  calcium  and 
magnesium  metasilicates  (Allen, 
White,  Wright,  and  Larsen),  A.,  ii, 
247. 

Dioscorea  macabiha,  composition  of  the 
tubercle  of,  Irom  Mailagascar  (BoUR- 
QUELoT  and  Bridel),  A  ,  ii,  186. 

Diozalylsnccinic  acid,  ethyl  ester,  pro- 
ducts of  hydroly.sis  of  (Blaise  and 
Gault),  a.,  i,  134. 

Dioxime,  CiiHi302N2Br,  from  /^bromo- 
phenyl  a-bromoisobutyl  ketone  and 
potassium  hydroxide  (Koiiler),  A.,  i, 
394. 

Dioxindole.iV'-hydroxy  •  {Moxiiidole),  and 
its  i\^-bfnzoyl  derivative  (Heller  and 
Solling),  a.,  i,  183. 

l:2-Diozindole  and  its  1 -acetyl  and 
1-benzoyl  derivatives  (Reissert),  A., 
i,  51. 

2:6-Diozy  - 1 :3  -dime  thylazinparine-8- 
carbozycarbamide,  9-hydroxy-  (Sachs 
and  Meyekueim),  A.,  i,  66. 
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2:6-Dioxy-l:3-diniethylazinpurine-8- 
carboxylic    acid,  9-hydroxy-  (Sachs 
and  Meyerheim),  A.,  i,  65. 
2:6-Dioxy-l:3-    and    -3:8-dimethyla2iii- 
purines,      9-hydroxy-      (Sachs    and 
Meyerheim),  A.,  i,  65. 
2:6-Dioxy- 1 :3-dimethylpiaseleiiolpurine 
(Sachs    and    Meyerheim),     A.,    i, 
66. 
2:8-Dioxy-6-inetliylpurine    (Johns),  A., 

i,  192. 
2:6-Dioxy-l:3:8:9-tetramethylazinpurine 
(Sachs    and    Meyerheim),     A.,     i, 
65. 
2:6-Dioxytriinethyla2inpurines  and  their 
acetyl  and  hydroxy-dervatives  (Sachs 
and  Meyerheim),  A.,  i,  65. 
Dipentene,   isomeric  change  of  Z-pinene 

into  (Smirnoff),  A.,  i,  942. 
2:2-Diperimidyl  (Sachs),  A.,  i,  428. 
Diphenacyls,  halogen-constitution  of  the 

so-called  (Widman),  A.,  i,  822. 
p-Diphenoquinone-chloroimine  and 

-(Zichlorodi-imlne       (Schlenk      and 
Knorr),  a.,  i,   37. 
Diphenoquinoneci^ichlorodi-imine,     2:2'- 
and    2:4'-    (Schlenk,    Keller,   and 
Knorr),  A,  ii,  808, 
6:8-Dipheiioxy-l:2-,  -1:3-,  and     -l:4-di- 
methylanthraquinone  (Harkop,  Nor- 
Ris,  and  Weizmann),  T.,  1315. 
Diphenoxypropylcyanamide  (v.  Braun), 

A.,  i,  507. 
Diphenyl,    iodination   of,    i-A'-di-iodo-, 
derivatives     of,    with    multivalent 
iodine,  and  its  bisiodochloride,  4:4'- 
c?i-iodoso-,   and  di-iodoxy-    (Will- 
GERODT  and  Hilgenberg),   a.,    i, 
908. 
quinonoid    derivatives    of    (Schlenk 
and  Knorr),  A.,  i,  36  ;  (Schlenk, 
Keller,     and     Knorr),     A.,     i, 
808. 
di-p-amino:     See  Benzidine. 
2-bromo-2'-iodo-  (?)  (Mascarelli),  A., 

i,  95. 
^-iodo-    (Schlenk    and     Weickel), 

A.,  i,  792. 
4-nitroso-4'-acetylamino-    (Cain),  T., 
717  ;  P.,  123. 
Diphenyl-.        See      also     Phenylchloro- 
phenyl-  and  l-Phenyl-5-O-hydroxy- 
phenyl-. 
9:10-Diphenylacenaphthene  glycol 

(Beschke  and  Kita.t),  A.,  i,  917. 
9:9-Diphenylacenaphthenone   (Beschkr 

and  KrTAJ),  A.,  i,  918. 
Diphenylacetic  acid,  menthyl  ester  (Rupe 

and  Hausslkr),  A.,  i,  928. 
Biphenylacetylenediureine,    methyl  de- 
rivatives of  (BiLTZ  and  Rimpel),  A.,  i, 
848, 


Diphenylallylcarbinol  (Javorsky),  A., 

i,  151. 
Diphenylamine  and  acyl  peroxides  (Gam- 
barjan),  a.,  i,  910. 
quantitative  estimation  of  (Dreger), 

A.,  ii,  708. 
ortho-sulphoxide       (Barnett       and 

Smiles),  T.,  1265;  P.,  195. 
ortho-sulphoxides,   intramolecular  re- 
arrangement   of    (Barnett    and 
Smiles),     T.      1253  ;     P.,     74, 
195. 
^-amino-,      ^Wbromo-derivative,     and 
pe?itobromo-derivative       and        its 
diazonium        nitrate        derivative 
(Jacobson,    Bartsch,    Loeb,    and 
Steinbrenck),  a.,  i,  683. 
4-amino-4'-hydroxy-,    preparation    of 

(  AkTIEN-GESELLSCH  AFT  FTJR  AnILIN 

Fabrikation),  a.,  i,  257 ;  (Ull- 
MANN  and  Jungel),  A.,  i, 
375. 

aminorfihydroxy-,  and  its  hydro- 
chlorides (Willstatteb  and 
Piccard),  a.,  i,  517. 

tetrahromo-  (Dreger),  A.,  ii,  708. 

2:d:5-A'-tetrach\oTo-,  and  penta- 
bromo-  (Jacobson,  Bartsch,  Loeb, 
and  Steinbrenck),  A.,  i,  684. 

2:3:5:4'-<e<r'achloro-4-amino-,  and 

its  o-hydroxybenzylidene  derivative, 
and  2:3:5:4'-<rfrachloro-4-hydroxy- 
(Jacobson,  Bartsch,  and  Stein- 
brenck), A.,  i,  682. 

4-nitro-4'-hydroxy-,  and  its  j5-toluene- 
sulphonic  ester  derivative,  and  4- 
amino-4'-hydroxy-,  and  its  diacetate 
(Ullmann  and  JiJNGEL),  A.,  i, 
375. 

2:6-(Zinitro-2-hydroxy-  (Ullmann 
and  Kuhn),«  A.,  i,  476. 

2:4:6-<7-mitro-3-hydroxy-  (Ullmann 
and  Bruck),  A.,  i,  23. 

tetramtro-f   orthosulphoxide,    and   its 
sodium  derivatives   (Barnett  and 
Smiles),  T.,  1257;  P.,  195. 
Dipheiiylamine-4-carboxylic   acid,    2:6- 

rfinitro-2'-hydroxy-     (Ullmann     and 

Wosnessen.^ky),  a.,  i,  475. 
DiphenyIamine-6-carboxylic   acid,    2:4- 

rfz'nitro-,    aniline    salt    of,     4-nitro-2- 

aniino-,    2:4-rfmmino-,    2:4  d2'nitro-2' 

hydroxy-,     and    2:4-c?znitro-2'-amino 

(Ullmann  and  Engi),  A.,  i,  474. 
Dipbenylamine-4-BuIplionanilide,      2:6 

diuitxo-  (Ullmann  and  Kuhn),  A.,  i, 

475. 
Diphenylainiiie-2  sulphonic      acid,      4- 

nitro-4'-hydroxy-,  and  its  barium  and 

{)otassium  salts,  and  4-amiiio-4'- 
lydroxy-  (Ullmann  and  Jitngel),  A., 
i,  375. 
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Diphen7lamine-4-8alphoiiio      aoid,      5- 

cli!<iro-'2-nitro-,  and  2-iiitro-5-amino-, 
Rodiuin  salta,  and  2:5-</iainino- 
(BAinsciiK  Anilin-  &  Soda-B'ahrik), 
A.,  i,  973. 

Diphenylamine-4-ialplionic  aoid,  2:6- 
(//nitrn-,  aiiiliiifi  SJilt  (Uu.mann  and 
KiiiN),  A.,  i,  47f5. 

Oiphenylamine-6-BaIphonic  acid,  2:4- 
(limtro-,  aniline  suit  (Ullmann  and 
Heuiie),  A.,  i,  476. 

3:7  Diphen7lamino-4:6-diketo-2:8-di- 
methyltetrahydro- 1:3:7:9  naphtha- 
tetrazine  (15ik;i:ht  and  Kuui'Ff),  A., 
i,  844. 

4:6-Diphenyl-2-am7lglyozaline  and  its 
liydnK'hloride,  platinicliloride,  and 
methyl  ether  (Radziszewski  and 
RtKowsKA),   A.,  i,  422. 

l:4-Diphenyl-3:5-rn(/<>anilino-4:6-di- 
hydro- 1:2:4- triaiole   {nitron),    estima- 
tion  of  nitric   acid   with    (Paal  and 
Ganoiiokek),  a.,  ii,  759. 

Diphenyl-^'-anisylpyrrylmethane  (Kno- 
TiNsKY  and  rATZKwnfii),  A.,  i,  830. 

2:3Diphenylbeniopyranol  and  its 
nietliyl  and  ethyl  i-ther.s  (Deckkr  and 
V.  Fki,lkni!EK(;),  A.,  i,  117. 

2:3-Diphenylbencopyroniam  ferri- 

thloiide  (Dkckku  and  v.  Fem.en- 
i!Ki;o),  A.,  i,  117. 

3:4-Diphenyl -5  benzylidene-2-methyl- 
ene-A^-r>/c/opentenone     (Gray),     T.  , 
2136. 

3 :4- Diphenyl- 6  -  benzylidene- A^- n/rto- 
penten-l-one-2  ol,    isomeric    forms  of 
(Gr.AY),   T.,  2144. 

l:3-Diphenyl-5-benzylidene-2-thio- 
barbiturio     acid     (Whitkiky     and 
MorsTAiN),  P.,  121. 

l:3-Diphenyl-5-benzyl-2-thiobarbitaric 
acid  (Whiteley  and  Mountain),  P., 
122. 

Diphenylbisdiazonium  hydrogen  sul- 
jihate,  tctrahromo-         (Jacob.son, 

Bautsch,  Loeb,  and  Steinbrenck), 
A.,  i,  684. 

j87-Diphenyl-A^-butene-a5-dicarboxylic 
acid,  aS-rfjcyano-,  and  its  potassium 
and  sodium  salts  (HA^voRTH),  T.,  486. 

Diphenyl-v^-carbamide  phenyl  ether  and 
its  oxalate  and  jiicrate,  j9-tolyl  ether, 
and  3-naphthyl  ethers  (BuscH, 
Blume,  Pungs,  and  Fleischmann), 
A.,  i,  565. 

4:6-Diphenylcarbamino2.wphthalic  acid, 
ethyl  ester  (iioGEiiT  and  Kroi-ff), 
A.,i,  584. 

s-Diphenylcarbazide,  use  of,  in  volu- 
metric analysis  (Oddo),  A.,  ii,  766. 

Diphenylcarboxylic  acid,  methyl  ester 
(ScHLENKand  Weickel),  a.,  i,  792. 


DiphenyI-;)-chlorophenylethenylamidine 

(V.^^  AI,THERail(iGRti.>iSMANN),A.,i,55. 

l:3-Diphenyl-5-cinnamyIidene-2-thio- 
barbituric     acid     (Whitei.ey     and 

MoiNTAIN),    P.,   122. 

2:2'-DiphenyIdiacetyldiphenyl.     See  oo'- 

I)i(leoxyl>enzc(in. 
Diphenyldibenzyldimethyltrimethylene- 

diammonium  t/ibromide    (Wedkkind 

and  Mevek),  A.,  i,  187. 
Diphenyl-2:2'-dicarbozyIic       acid, 

4:6:4':6'-<</mnitro-,       methyl      ester 

(Ui.LMAN.N  and  Engi),  a.,  i,  474. 
Diphenyl-4:4'-dicarbozyIic    aoid,    2:2'- 

fi^tnitro-,  and  it.s  ammonium,  and  barium 

salts,     and     2:2'-di&mino-,       and    its 

diacetyl  derivative,  and  hydrochloride 

(v.    Jakubowski    and    v.    Nieiikn- 

TowsKi),  a.,  i,  26.^. 
4:6-Diphenyl-l  :S-diethylgIyoxalone  and 

its  rfihydroxy-derivative    (Bii.TZ   and 

Kokegaisten),  a.,  i,  744. 
Diphenyldiethylhezahydrotetrasine 

(K.NORR  and  Wkidei.),  A.,  i,  966. 
5:6-Diphenyl-l:3-diethyIhydantoiii 

(Bii.TZ  and  Ko.segaimen),  A.,  1,  744. 
4:5-Oiphenyldihydroglyozalone,        4:5- 

rfj'hydroxy-,  and  4:5-rfichloro-  (Biltz 

and  Rimpel),  A.,  i,  742. 
A^:  A'  'Diphenyldihydrophenanthra- 

phenasine  (Freund  and   Richard), 

A.,  i,  418. 
Diphenyldi-iminotetrahydrodiazothiole 

hydrocliloride  (Fromm  and  Heyder), 

A.,  i,  903. 
4:6  Diphenyl-1:3-,      -1:7-,      and       1:9- 

dimethylacetylenediareine  and   their 

acetyl  derivatives  (Biltz  and  Rimpel), 

A.,  i,  849. 
/Sy-Diphenyl-oo-dimethylbutyrolactone- 

7-carbozylic  acid  and  its   silver  salt 

(Gray),  T.,  2148. 
4:5-Diphenyl-l:3-dimethyldihydrogly- 

ozalone,     4:5-rftbromo-     (Biltz    and 

Rimpel),  A.,  i,  743. 
Diphenyldimethylethylenediamine, 

methyl  iodide  derivatives,  and  dihydro- 

chloride  of  (Dunlop  and  Jones),  T., 

418. 
a/3-Diphenyl-77-diniethylglutaric    acid, 

a-hydroxy-,  sodium  salt  (Gray),  T., 

2150. 
Diphenyldimethylhezahydrotetrazine 

(Knorr  and  Weidel),  A.,  i,  965. 
3:4-Diphenyl-5:6-dimethylc2/c/openten- 

one  and  its  oxime  (Ghay),  T.,  2147. 
3:4-Diphenyl-5:5-dimethyl-A2-n/c/o- 

penten-l-one-2-ol     and     its     phenyl- 

hydrazone  (Gray),  T.,  2146. 
5:5-Diphenyl-l:3-     and     -2:3-dimethyl- 

thiohydantoin    (Biltz,     Krebs,    and 

Seydel),  a.,  i,  526. 
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I)iphenyl-4:4'-diphenylen8di-iodiiiium 
hydroxide   and   its    salts   with    acids 
(WiLLGERODT  and  Hilgenbeeg),  a., 
i,  908. 
Diphenylene     c^isulphide      (thianthren) 
(FiiiES  and  Volk),  A.,  i,  406. 
action  of  sulphuric  acid  on  (Deuss), 
A.,  i,  321. 
Diphenylenephenylpyrrylmethane 
(Khotinsky  and  Patzewitch),    A., 
i,  830. 
Diphenylethane     series,     attempts     at 
benzidine  formation  in   (Duval),  A., 
i,  747. 
Di-o-phenylethane,  (^i-;?-hydroxy-, 

bromo-     and     bromonitro-derivatives, 
and     their     acetates     (Zincke     and 
Henke),  a.,  i,  23. 
4 : 5  -Diphenyl  - 1-  ethylacetylenediur  eine 
and   its  diacetate  (Biltz   and   Kose- 
garten),  a.,  i,  744. 
as-Diphenylethylene,  new  series  of  leuco- 
bases  and  colouring  matters  derived 
from  (Lemoult),  A.,  i,  836. 
«-bromo-j8-o-amino-,   and    its   platini- 
chloride,   a-bromo-;8-o-acetylamino-, 
and  o-amino-,  and  its  salts  and  acetyl 
derivative  (Stoermer  and  Fincke), 
A.,  i,  841. 
s-Diphenylethylene.     See  Stilbene. 
Siphenyleneiodonium     bromide     (Mas- 

CARELLl),    A.,  i,  95. 
hydroxide  and  derivatives,  properties 
of  (Mascarelli),  a.,  i,  94. 

DiphenylethylcarbinOl,  oamino- 

(Stoermer  and  Fincke),  A.,  i,  842. 

4:6-Diphenyl-l-ethylglyoxalone  and  ils 
acetate,  and  dihydroxy-derivative,  and 
syn-  and  anti-(?)-dimethoxy-deriva- 
tives  (Biltz  and  Kosegaeten),  A., 
i,  744. 

2:6-Diphenyl-l-ethylpiperidone-3-5-di- 
carboxylic  acid,  ethyl  ester,  and  its 
hydrochloride,  and  an  isomeride  of, 
and  its  salts  with  acids  (Petrenko- 
Kritschenko  and  Hirschberg),  A., 
i,  960. 

2  6-Diphenyl-l-ethylpyridoiie  (Petren- 
ko-Kritschenko  and  Malachoff), 
A.,  i,  960. 

2:6-Diphenyl-l-ethylpyridone-3:5-di- 
carbozylic  acid  and  its  ethyl  ester  and 
silver   salt   (Pethenko-Kkitschenko 
and  Malachoff),  A.,  i,  960. 

BipheiiylethyltIiio8emicarbazide(KNORR 
and  Weidel),  A.,  i,  966. 

Diphenylformamidine,  pp-dihrovao- 

(Dains  and  Brown),  A.,  i,  781. 

Diphenylglycidic  acid  and  its  ethyl 
ester  (Pointkt),  A.,  i,  234. 

4:6-Diphenylglyozaloiie,  jC!p-dibromo- 
( Biltz),  A.,  i,  839. 


4:6-Diplienyl-2-hexylglyoxaline  and  its 

salts     and    methyl     ether     (Radzis- 

ZF.wsKi  and  Jakalo),  A.,  i,  422. 
4:5-Diphenyl-2-hydroxyinethoxyphenyl- 

glyoxaline     and     its    hydrochloride, 

platinichloride,     and     methyl     ether 

(Radziszewski  and  Rohm),  A.,  i,  422. 
Diphenylketen,  mechanism  of  formation 

of,   fiom    azibenzil   (Schroeter    and 

Motschmann),  a.,  i,  774. 
Diphenylmaleic  anhydride,  di-p-hvomo- 

(  Wislicenus  and  Elvert),  A.,  i,  30. 
Diphenylmethane,  preparation  of  (Nas- 
tukoff),  a.,  i,  19. 

o-amiuo-,  hydrochloride  (Care6),  A., 
ii,  122. 

3:3'-d^chloro-4:4'-c?^amino-,  and  its 
dihydrochloride,  and  colour  base 
from,  and  its  hydrochloride  and 
picrate  (Finger),  A.,  i,  518. 

di-p-hjAi-oxj-,  alkyl  and  aryl  deriva- 
tives, action  of  bromine  on  (Zincke, 
Henke,  Wollenbeeg,  and  Wugk), 
A.,  i,  23. 

o-nitro-,  alkaline  reduction  of  (Carri?;), 
A.,  i,  121. 
Diphenylmethane-a-carboxylic        acid, 

2-A:2'-A'-tetra\n\vo-,       methyl      ester 

(Borsche),  a.,  i,  385. 
Diphenylmethane    series,   attempts    at 

benzidine  formation  in  (Duval),  A., 

i,  747. 
4: 5-Diphenyl-l  -methylacetylenediureine 

and  its  diacetyl  derivative  (Biltz  and 

Rimpel),  a.,  i,  849. 
Diphenylmethylcarbinol,  o-amino- 

(Stoehmer and  Fincke),  A.,  i,  841. 

j?-hydroxy-,    and    its    diacetate,    and 
iribromo-derivative    (Zincke    and 
Wugk),  A.,  i,  25. 
Diphenylmethylcarbinyl     acetate,      o- 

acetyiamino-  (Stoermer  and  Fincke), 

A.,  i,  841.  ] 

4:5-Diphenyl-l-methyldihydroglyoxal- 

one,  4:5-rfihydroxy-,  and  its  syn-  and 

ayi^i-dimethyl     ethers      (Biltz     and 

Rimpel),  A.,  i,  743. 
Diphenylmethylenediamine,   action    of, 

on  phenylthiocarbiniide  (Senier  and 

Shefheard),  T.,  498. 
8-Diphenylmethylnaphthalene  1-carb- 

oxylic   acid  (Beschke    and   Kitaj), 

A.,  i,  918. 
2:6-Diphenyl-l-niethylpiperidon«-3:5- 

dicarboxylio  acid,  etiiyl  ester,  soluble 

nitrate  and    i)latinichloride    of,    and 

base    stereoisomeric     with,    and     its 

hydrochloride  and  nitrite  (Petrenko- 

Kritschenko  and  Lilienblum),  A., 

i,  960. 
1:3-  Diphenyl  -  5  -me  thylpyrazoline 

(Kouler),  a.,  i,  940. 
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2:6-Diphenyl-l-methyIp7ridon«  and  its 

liyiirocliloriilo      and      jtliitiiiichloride 
(1'KTHK.NK0-K  KITSCH KNKuuildLlMEN- 

iilOm),  a.,  i,  960. 
2:6Diphenyl-l-meth7lp]rridone-3:6-di- 

earbozylio  acid  and  an  isomeric  acid, 

and    thoir   I'thyl    ester*   (Petrknko- 

KiUTscHENKO  and  Sou(yrrLB),  A.,  i, 

60S. 
5:6-Diphenyl-2-     and      -S-methyl-thio- 

hydantoin  (liii.TZ,  Kkeiis,  and  Sky- 

DKI,),  A.,  i,  .'i'J'J. 
Diphenylmethylthiosemioarbatide 

(KsoKHaml  Wkidki,),  A.,  i,  965. 
2 :8-Dipheny  1-  ( 1:5  Wnaphthadiquinoline- 

4:10  dicarbozylio  acid   (Kinukk  and 

Si-n/).  A.,  i,  r.24. 
2:3-Diphenylnaphthapyroaiam        ferri- 

chloridu  and  picrates  of  carbinol  de- 
rivative   (Dkckkr    and   v.    Fellkn- 

BEUo),  A.,  i,  117. 
2:3-Diphenyl-/3-naphtbaqainoline 

(lioiisciiK),  A.,   i,  9f)6. 
2:3-Diphenyl-d-naphthaqainoIine-l- 

carbozylio  acid  (Hoitsciie),  A.,  i,  956. 
a7-Diphenyl-7-l-naphthyIaUene-a- 

carboxylio    acid      (La!'wouth     and 

W'K.lI.sI.Elt),  P.,  307. 
4:5-Diphenyl-2-a-naphthylgIyozaline 

and  iu  hydroi'hloridu,  platinichloride, 

and  methyl  ether  (Radziszewski  and 

Rohm),  A.,  i,  422. 
l:3Diphenyl-5-onitrobensylidene-2- 

thiobarbitaric  acid  (Whiteley  and 

MorsTAiN),  P.,  122. 
Dipheiiylmtro8accinonitrile,fi2i:°-;>-bromo- 

(WisLicENTs  and  Elvkkt),  A.,  i,  30. 
Diphenyloctatetrenes,  white  and  yellow, 

j)liotoi;liemicaI  reactions  of  (Stobbe), 

A.,  i,  219. 
2:5-Dipheiiylozazole,  synthesis  of  (Rob- 
inson), T.,  2169  ;  P.,  295. 
3<-Diphenyl-A^5-pentadiene,      7-cyano- 

(Haworth),  T.,  487. 
j3€-Diphenyl-A3-pentene,  y-cyano-*- 

liydroxy-  (Hawokth),  T.,  488. 
/Sf  -  D  ipheny  1- Aa- pentene -7  carboxylic 

acid,     7-cyano-e-hydroxy-,    and      its 

lactone  (Ha worth),  T.,  487. 
aS-Diphenyl-Aa-pentenoic    acid,     amyl 

ester  (RupE  and   Dokschkv),  A.,  i, 

929. 
aS-Diphenyl-A^y-pentenoic    acid,    amyl 

estt-r  (i\Li'E  and    Douschk.y),   A.,  i, 

929. 
1 : 1  -Diphenyl-  3-phenyleneplithalaQ 

(Shibata),  T.,  1454  ;  P.,  209. 
Diphenylphthalide,  hydroxy-,  oxime  and 

its  dibenzoate  (Meveu  and  Kissin), 

A.,  i,  6f.2. 
Diplienylpiperazinemethiodide(DuNLOP 

and  Jones),  T.,  421. 


2:6Diphenylpiperidone-3:5-dicarboz^lle 
acid,  ethyl  ester,  potassium  deriva- 
tive (Petkenko-Kritsche.vko  and 
SCHOTTLK),  A.,  i,  605. 

l:8-Diphenyl-6-uopropenyl-2-tluobArb> 
iturio  acid  (Whiteley  and  Moun- 
tain), P.,  121. 

Diphenylpropiolylbenzamide  (Ruhr- 
mann),  T.,  987. 

ad-  and  3d-Diphenylpropioiilo  aeid, 
menthyl  esters  (Rl'he  and  Bubolt), 
A.,  i,  928. 

Diphenylpropylene,  o-amino-,  and  its 
.salt-s  (Stoermkr  and  Fi.sckr)  A.,  i, 
842. 

4:5-DiphenyI-2-propylglyozaIine  and  its 
hydrochloride,  oxakte,  and  methyl 
ether  (Radzlszewski  and  Wysoczan- 
8KI),  A.,  i,  422. 

4 : 6- Diplienyl-2- wopropy Iglyozaline  and 
its  hydrochloride,  platiiiichloride,  and 
methyl  ether  (Radziszewski  and 
Beiskr),  a.,  i,  422. 

l:8Diplienyl-8-wopropyl-2-thiobarb- 
itario  acid  (Whiteley  and  Moun- 
tain), P.,  121. 

6-Dipheaylpyrazolecarbozylio  acid,  0- 
toluidide  of  (Dains  and  Brown),  A., 
i,  782. 

l:3-DipheiiylpyrazoIine  (Kohler),  A., 
i,  939. 

l:5-Diphenylpyrazoline  and  its  acetate 
(AiTWERs  and  Muller),  A.,  i,  59. 

2:6-OipheDylpyridine,  4-chloro-,  and  its 
dichloride  (Petrenko-Kritschenko 
and  Schottle),  A.,  i,  605. 

2:6-Dipheiiyl-4-pyridone  and  its  potass- 
ium derivative  and  hydrochloride  and 
platinichloride  (Petrenko-Krit- 
schenko and  Schoitle),  A.,  i,  605. 

Di-4 :4'  -a-phenylpyrrylazodiphenyl 
(Khotinsky    and    Soloweitschik), 
A.,  i,  616. 

Di-4:4'-iV-plienylpyrryl-o-ditolyl 
(Khotinsky    and    Soloweitschik), 
A.,  i,  616. 

Diphenyl  series,  analogues  of  triphenyl- 
methyl     in    the    (Schlenk  and 
Weickel),  a.,  i,  791. 
attempts  at  benzidine  formation  in 

(Duval),  A.,  i,  747. 
nitrosoacetylamino-derivativesofthe 
(Cain),  T.,  714  ;  P.,  123. 

Diphenyltetracarbozylic  acid,  nitro-, 
and  its  ethyl  ester  (Crossley  and 
Hampshiiie),  p.,  162. 

2:6-Oiphenyltetrahydropyrone,  3:3:5:5- 
tctrahromo-,  and  an  isomeride  of 
(Schtvan),  a.,  i,  505. 

2:6-Diphenyltetrahydropyroiie-3:5-di- 
carbozylic  acid,   3:5-rfzbromo-,  ethyl 
ester  (Schtvan),  A.,  i,  604. 
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l:5-Diphenyl-l:2:3:4-tetrazole  (Schroe- 
ter),  a.,  i,  617, 

constitution      of      (Schroeter     and 
Motschmann),  a.,  i,  774. 
1.3-Diplieiiyl-2-tMoalloxan-phenyl-  and 

^-nitrophenyl-hydrazones(WHiTELEY 

and  Mountain),  P.,  122, 
l:3-Diphenylthiobarbituric  acid  (I Sher- 
wood),   P.,    121  ;    (Whiteley    and 

Mountain),  P.,  121. 
Diphenylthioformamide  and    its  meth- 

iodide   (Willstatter   and   Wirth), 

A.,  i,  460. 
5 :5-Diphenylthiohydantom         (Biltz, 

Krebs,  and  Seydel),  A.,  i,  .526. 
5:8-Diphenylthiol-l:2-,  -1:3-,  and    -1:4- 

dimethylanthraquinone        (Harrop, 

NoRRis,  and  Weizmann),  T.,  1316. 
l:3-Diphenyltliiovioluric    acid    (Isher- 

wood),  P.,  121. 
l:3-Diphenyl-2-tliiovioluric     acids,     a- 

and  fi-,  and  the  piperidine,  pyridine, 

and    metallic     salts    of    the    i3-acid 

(Whiteley  and  Mountain),  P.,  122. 
Diphenyl-j?-tolylacetic  acid,  salts,   pre- 
paration of  (Gyr),  a.,  ii,  34. 
4:5-Diphenyl-2-o-and-m-tolylglyoxaline 

and     their     hydrochlorides,     platini- 

chloride,  and   ethers  (Radziszewski 

and  Stenzel),  A.,  i,  422. 
4:5-Diphenyl-2-^-tolylglyoxaline  and  its 

l)ydrochloride,     platinichloride,     and 

methyl    ether    (Radziszewski    and 

Rohm),  A.,  i,  422. 
3:4-Diphenyl-l:2:5-triazole,  1-dibenzoyl- 

ainino-  (Stolli!;),  A.,  i,  123. 
l:4-Diplienyltriazole-5-azo-;3-naphtliol 

(DiMROTH,    Marshall,    and  Hess), 

A.,  i,  268. 
Diphenyl  triketone,   phenylhydrazones 

of  (DiMROTH  and  Hartmann),  A.,  i, 

67. 
4:5-Dipli6nyl-l:3:7-trimethylacetylene- 

diureine    and    its    acetyl    derivative 

( Biltz  and  Rimpel),  A.,  i,  849. 
4:4'-Diphenyltriphenylcarbinol  and  its 

chloride   (Schlenk    and    Weickel), 

A.,  i,  792. 
oS-Diphenylvaleric   acid  and  its  amyl 

ester  (Rupe  and  Liechtenhan),  A., 

i,  929. 
Diphosphatide,     amino-,     in     egg-yolk 
(MacLean),  a.,  ii,  499. 

<namino-,  unsaturated,  from  the  kid- 
ney, and  its  cadmium  chloride  de- 
rivative (Frankel  and  Nogueira), 
A.,  i,  276. 
5-Diphthaliminoacetone  oxime  (Posnsr 

and  Rohdh),  A.,  i,  765. 
4:6-DiphthaliininoisopIithalic  acid,  ethyl 

ester   (Bogert  and  Kropff),   A.,   i, 

584. 


Diphthaloperinyl  ether  (Sachs),  A.,  i, 

429. 
Diphthalylethane.     See  Bisdiketohydr- 

indcne. 
.Diphthalylglycylacetoacetic  acid,  ethyl 

ester  (Scheiber),  A.,  i,  390. 
Dipicrylarginine    (Hirayama),    A.,   i, 

341. 
Dipicryldianthranilide  (Schroeter  and 

Eisleb),  a.,  i,  576. 
Dipicrylhistidine    (Hirayama),    A.,    i, 

341. 
Dipicrylpiperazine  (van   Dorp),  A.,  i, 

328. 
Dipiperacylacetic  acid  (Bougault),  A., 

i,  487. 
Dipiperidinoguanidine    and  its  picrate, 

and  platinocyanide  (v.  Bkaun),  A.,  i, 

507. 
Dipiperidylthiocarbamide  (Fromm),  A., 

i,  506. 
Dipiperonylidene-2:4:6-trimethylpyrid- 

ineand  its  mercurichloride  (Bramsch), 

A.,  i,  415. 
Dipropargyl  and  its  magnesium  deriv- 
ative (Lespieau  and  Vavon),  A.,  i, 

450. 
o5-Dipropoxy-A^-butinene    (Gauthier), 

A.,  i,  355. 
2:4-Di-n-propoxyquinazoline       (Bogert 

and  May),  A.,  i,  330. 
Dipropyl  ketone,  acetate  of  enolic  form 

of  (Hancu),  a.,  i,  364. 
Diisopropyl   ketone,  )8-bromo-,    and    fi- 

liydroxy-,  and    its    acetyl    compound 

(Blaise  and  Herman),  A.,  i,  633. 
Dipropylammonium    cyanide   (Michael 
and  Hibbert),  A.,  i,  91. 

iridichloride  (Gutbier  and  Lindner), 
A.,  ii,  1026. 

tungstate  (Ekeley),  A.,  i,  556. 
Dipropylcarbamic     acid,    methyl     ester 

{methyldipropylurethane)     and     ethyl 

ester  {ethyldipropylurethane)  (McKee), 

A.,  i,  636. 
Di-c^-propylenediamine  platinum  chloride 

and  nitrate  (Tschugaeff  and  SoKO- 

loff),  a.,  i,  138. 
Di-  and  dizso-propylphthalide  (Bauer), 

A.,  i,  585. 
Dipjnrogallolarsenic    acid   (Biginelli), 

A.,  i,  802. 
Di-4:4'-o-pyrrylazodiphenyl    and    corre- 
sponding o-tolidine  compound  (Kho- 

tinsky  and  Soloweitsohik),  A.,  i, 

616. 
6-N-6 

I         -Diqainacridine    and    its    salts 
^6-CH-5    (Senier    and    Compton),  T., 

1629;  P.,  220. 
Diquinacridines  (Senier  and  Compton), 

T.,  1623;  P.,  220, 
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8:8'-Diqaiiiolyl-5-carbozylio  acid  and  its 
ammonium,  unci  barium  saltx  (v.  Jaku- 
B0W8KI  and  v.  Niementowski),  A.,  i, 
265. 
8:8'-Diquinolyl-5:5'-dicarbox7lio       acid 
and  iu  ammonium,  barium,  ixitassium, 
and     silver     salts     (v.     Jakubowski 
and     V.     Niementowski),     A.,     i, 
265. 
Diresorcinol,  di-  and   t«/7Yi-bronio-,  and 
their  tetra-acetates  and  tetrabenzo- 
ates,  and  hexahxomo-,  and  it<i  tetra- 
acetate (Meyer  and  Desamari),  A., 
i,  658. 
rfichlororftbromo-         (ZiNCKE         and 
Sciiwabe),  a.,  i,  242. 
2:4:2':4'-DireBorcinol,    t«tra-acetate    and 
tetrabenzoate,       iind       Z:b:Z' '.b' -tetra- 
bromo-,  and  ila  tetra-acotate  and  tetra- 
benzoate (Myer  and  Desamabi),  A., 
i,  658. 
8:6:3':5'-Dire8oroinol  tetrabenzoate 

(Meyer     and     De.samari),     A.,     i, 
658. 
Disaccharides  of  the  ty(>e  of  trehalose, 
syntliesis  of  new  (Fischer  and  Del- 
lini'('K),  A.,  i,  633. 
Disalioylideae-^'-phenylenediamine 

(Senier  and  Shei'iieard),  T.,  1950. 
6:6'-dtbromo-     (Senier    and     Shep- 
hearp),  T.,  1953. 
Discharge  tubes.     See  Tubes. 
Disinfectant,  com]^)arison  of  the  germicidal 
power  of  a,   in  solution   and  in  the 
emulsified     state     (Massev),    A.,    ii, 
1045. 
Disinfeotanta,  standardisation  of,  emul- 
sified disinfectants  (Chick  and  Mar- 
tin), A.,  ii,  171. 
Disinfection,  theory  of  (Reichel),  A.,  ii, 

1045. 
Dispersion  of  light.     See  under  Photo- 

chemistr)'. 
Dissociation.     See  under  Affinity,  chemi- 
cal. 
Distearyl  salicylyl  glyceride,  behaviour 
of,  in  the  organism  (Bondzynski  and 
HuMNiCKi),  A.,  ii,  332. 
Distillation,  fractional,  of  substances  of 
high  boiling  points  (Tichwinsky), 
A.,  ii,  378. 
new  apparatus  for  (Malvezin),  A., 

ii,  826. 
efficiency    of,    by     heat    generated 
electrically  (Richards  and  Ma- 
thews), A. ,  ii,  969. 
laboratory  separation  of  liquids  with 
slightly  different  boiling  points  by 
a  process  of  (Gadaskin),    A.,    ii, 
378. 
vacuum,  pressure  regulator  for  (Reiff), 
A.,  ii,  642. 


Distillation,     vacuum,     apparatus     for 
(Bredt  and  van  der  Maarbn- 

Jansen),  a.,  ii,  721. 
and  the  eflect  of   gravity   on   the 
boiling  point  (Kkafft),    A.,    ii, 
969. 
Distillation  flasks,  vacuum,  a  stirrer  for 

(SiJciiTiNCj),  A.,  ii,  35. 
Disuocinic  acid,  imino-,  tetraethyl  ester 

(Stadnikoff),  a.,  i,  773. 
Disulphides,  preparation  of  (Price  and 
TWI.S.S),  T.,  1050,  1489,  1725  ;  P., 
32,  165,  211,  232. 

with    nei^lilxturing  double    linkings, 
fiasion  of  (Fromm),  A.,  i,  505. 
4:4'-Di8ulphido-di-benzenesalphonyl 

chloride  and   diauili.le   (Zincke  and 

FrohnebkriOi  A.,  i,  643. 
Disalphoacetaldehydesnlphoxylates, 

prt-paration   of    (Chemische   Fabrik 

VON  Heyden),  a.,  i,  880. 
Disnlphodiphenyl     sulphide,     cftnitro-, 

sodium  salt  of,  an  1  (fj'amino- (Aktien- 

Geski.lschaft  fur  Anilin-Fabrika- 

TioN),  A.,  i,  737. 
Disnlphones,      multi-membered     cyclic 

(Ai'TENRiETH  and  Geyer),  a.,  i,  6. 
Disulphozides,   constitution    of    (Hins- 

BKK(J),  A.,  i,  6. 
l:6-Ditliiolanthraquinone,  sodium  deri- 
vative  (Farbenfabriken   vorm.    F. 

Hayek  &  Cu.),  A.,  i,  941. 
Dithioanthraqainones,     preparation    of 

(Farbenfabriken  vorm.  F.  Batbb 

&  Co.),  A.,  i,  941. 
2:6-Dithiolketopenthiophen-3:6-dicarb- 

oxylic   acid,    ethyl    ester    (Apitzsch 

and  Kelbek),  A.,  i,  826. 
Ditliio-?7i-tolylenediainine  (Schultz  and 

Beys('Hi.a(;\  a.,  i,  269. 
Dithioxanthylene  (Mayer),  A.,  i,  406. 
^-Dithymolylamine  dimethyl  ether,  crys- 
tallography of    (Fersmann),    a.,   i, 

224. 
Di-i>-toluene8alphonyldianthraiiilide 

(Schroeter  and  Eisleb),  A.,  i,  576. 
o-Di-jt'-toluoylbenzene   (Bauer),    A.,   i, 

585. 
Ditoluquinonedichlorodi-  imine 

(Sghlenk  and  Knorr),  A.,  i,  37. 
meri-Ditoluquinonedi-immoniom   chlor- 
ide and  c^ibromo-  and  dichloro-,  and 

their  salts  (Schlenk  and  Knorb),  A., 

i,  37. 
Ditolyl,  rfmmino-.     See  Tolidine. 

4'-acetylamino-4-nitroso-   (Cain),    T., 
717  ;  P.,  123. 

2:3:2':3'-^e(!ranitro-,        5:5'-dtsulphide 
(Schultz  and  Beyschlao),  A.,  i, 
269. 
Ditolylacetoaeetic    acid,    methyl    ester 

(GuYOT  and  Badonnel),  A.,  i,  305. 
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4:6-Di-j[7-toljlaminoaiitlirap7ridone 
(Badische  Anilin-  &  Soda-Fabrik), 
A.,  i,  262. 

Di-jo-tolyl-4:4'-diphenylenedi-iodiiiium 
hydroxide   and   its  salts    with    acids 
(WiLLGEBODT  and  Hilgenberg),  a., 
i,  908. 

Ditolyleneiodonium      hydroxide    (Mas- 

CAEELLl),  A.,  i,  907. 
Ditolylmalonic  acid,  methyl  and  ethyl 

esters  (Guyot  and  Esteva),  A.,  i,  237. 
Di-o-tolyloxydipropylamine,  cJzhydroxy- 

(BoYD  and    Knowlton),   T.,    1805  ; 

P.,  235. 
ay-Di-o-f  -m-,  and    -jptolylpropane,    /3- 

imino-o-cyano-  (Best    and  Thorpe)^ 

T.,  265  ;  P.,  28. 
Se-Di-2:4:5-trimetlioxyphenyl-^»j-dime- 

thyl-Ay-octene  (Szi^ki),  A.,  i,  920. 
Diisovaleric  acid,  o-rfithio-,  diethyl  ester 

(Price  andTwiss),  T.,  1050  ;  P.,  165. 
Diwovalerylcarbamide,     oa-o^ihydroxy-, 

and   its   metallic  salts  (Clemmensen 

and  Heitman),  A.,  i,  775. 
Di-as-m-xylyl-4:4'-diphenyleiie-di-iodin- 

ium  hydroxide  and  iodide  (Willge- 

RODT  and  Hilgenberg),  A.,  i,  908. 
Dizylylmalonic  acid,  methyl  and  ethyl 

esters  (Guyot  and  Esteva),  A.,  i,  237. 
Dodecaiie-7K-dione  (Blaise  and  Kceh- 

ler),  a.,  i,  205. 
Dog,  can  the,  digest  cellulose  or  raw  fibre  ? 

(Scheunert  and  Lotsch),  A.,  ii,  905. 
Dogs,  faeces  of.     See  Faeces. 

with  intestinal  fistulae,  absorption 
experiments  on  (Omi),  A.,  ii,  326. 

chemical     composition     of    body    of 
(Stockhausen),  a.,  ii,  1034. 
Dolomite,  and    calcite,    admixed    with 

liquids,  magnetic  dichroism  of  (Mes- 

lin),  a.,  ii,  116. 
Drop,  weight  of  a  falling,  and  Tate's  law 

(Lohnstein),  a.,  ii,  25. 
Drug    extracts    containing    glucosides, 

preparation    of    (Rosenthalkr    and 

Meyer),  A.,  i,  172. 
C2/cZoDuplo-l:3-dithio-2:2-diethylheza- 

methylene     and     its     l:3-disulphone 

(Autenrieth  and  Geyer),  A.,  i,  6. 
c2/c2oDaplo-l:3-dithio-2:2dimethylhexa- 

methylene     and    its     1 :3-disulphone 

(Autenrieth  and  Geyer),  A.,  i,  6. 
Darene  (1  •.2:i:i-tetramethylbenzene) 

(Willstattek  and  Kubli),  A.,  i, 
899. 

2-(or  3-)bromo-«-nitro-,  6-bromo-3- 
nitro-,  w-nitro-,  «-3:6-<nnitro-,  «- 
amino-,  and  its  carbamate,  hydro- 
chloride, and  acetyl  derivative,  and 
3-amino-,  and  its  hydrochloride, 
nitrate,  and  acetyl  derivative  (Will- 
stattek and  Kubli),  A.,  i,  899. 


Durene,  3-nitro-  (Cain),  P.,  260. 

Duroyl  bromide,  dimtro-  ("Willstatter 
and  Kubli),  A.,  i,  899. 

Dye-baths,  electrical  conductivity  of 
certain  (Vignon),    A.,  i,  526. 

Dyeing,  influence  of  the  colloidal  state 
on  (Vignon),  A.,  ii,  474. 
influence  of  electrolytes  in  different 
concentrations  on  (Pelet-Jolivet 
and  Siegrist),  A.,  ii,  979. 
intervention  of  osmotic  pressure  in 
(Rosenstiehl),  a.,  ii,  796. 

Dyes.     See  Colouring  matters. 

Dye-solutions,  aqueous,  significance  of 
the  colloidal  nature  of,  for  their  pene- 
tration into  living  cells  (Ruhland), 
A.,  ii,  257. 

Dynamic  isomerism.  See  under  AflBnity, 
chemical. 

Dysanalyte,  so-called,  from  Vogtsburg  in 
the  Kaiserstuhl  (Hauseb),  A.,  ii,  60. 


£. 

Earths,  rare,  revision  of  atomic  weights 
of  (Urbain),  a.,  ii,  316. 
magnetic  dichroism  of  (Meslin),  A., 

ii,  641. 
magnetic      susceptibilities      of      the 

(Meyer),  A.,  ii,  16. 
magnetism  of  (Urbain  and  Jantsch), 

A.,  ii,  116. 
extraction  of,  from  mariupolite  (Mor- 

ozewicz),  a.,  ii,  404. 
solubility  of  some   comparatively  in- 
soluble salts  of  the  (Rimbach  and 
Schubert),  A.,  i,  631. 
Earths,  rare,   bromates  of  (James  and 
Langelier),  a.,  ii,  734. 
double  nitrates  and  double  sulphates 
of  the  (Kolb,  Melzer,  Merckle, 
and  Teufel),  A.,  i,  16. 
Earths,  rare,  in  arable  soils,  detection  of 
(Pozzi-Escot),  a.,  ii,  350. 
and    ceria    in    rocks,    estimation    of 
(Dittrich),  a.,  ii,  185. 
Earth-worms,     chemical    processes    in 

(Lesser),  A.,  ii,  419. 
Ecballium    Elaterhim,    constituents    of 
the  fruit  of  (Power  and  Moore),  T., 
1985  ;  P.,  260. 
Edestin,  partial  hydrolysis  of  (Skraup 

and  Wober),  A.,  i,  446. 
Effusion  (Knudsen),  A.,  ii,  385. 
Egg,  oxidation  in  the  (Warburg),  A., 
ii,  684. 
and  chick,  cholesterol  of  (Ellis  and 

Gardner),  A.,  ii,  498. 
hen's,    hydrolysis     of    vitellin     from 
(Osborne     and     Jones),     A.,     i, 
341. 
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Egg,  lien's,  transformations  in  the  phos- 
jiliorised    compounds    of,   durine 
development        (Plimmer      and 
Scott),  A.,  ii,  415. 
hydrolysis  of  crystallised   albumin 
from      (Osborne,    Jonks,      and 
Lkavenworth),  a.,  i,  446. 
the  fatfl  of  (I'aladino),  A-,  ii,  498, 
Egg-albamin  and  acetic  acid,  phyHJco- 
ohciiii<-al  investigation  of  reactions 
between  (ZoJA),  A.,  ii,  130. 
combining  power  of,  for  hydrochloric 
and  sulphuric  acids  (Koaf),  A.,  i, 
196. 
hydrolysis  of  (Skraup  and  Hummbl- 

nuK(JER),  A.,  i,  340. 
action   of   pepsin    on    (HiRZOO    and 
Maucoi-ih),  a.,  i.  621. 
Egfg-ly'tilhio  aoid  (Skraup  and  HuM- 

MKi.iiirKUEK),  A.,  i,  340. 
Egg-yolk,    a   mono-aminodiphosphatide 
in  (MacLea.s),  A.,  ii,  499. 
of  Selachians,  globulin  in  (Al<8Biao), 

A,,  ii,  499. 
lecithin  and  otlicr  compounds  of  (ToR- 
NANi),  A.,  ii,  818. 
Eksantalal, decomposition  of  (Skmmler), 

A.,  i,  239. 
'  /(o/Eksantalal  monoacetateand  diacetate 

(SK.MMLKU),  A.,  i,  239. 
ElsBostearic    aoid    and    its    diozonide 

(Majima),  A.,  i,  204. 
Elaterio  acid  (13kro),  A.,  i,  587. 
Elaterin  mid    some  of   its    derivatives 

(Hkug),  A.,  i,  248. 
Elaterium,    chemical    examination   and 
character  of  (Power  and  Moore),  A., 
i,  946. 
Electrionic  theory.     See  under  Electro- 

cliemistry. 
Elkctkociiemistut  : — 
Electrochemistry  of  light  (Bancroft), 

A.,  ii,  200,  362,  454,  632,  847. 
Cell,  electromotive  force  of  the  hydro- 
gen-oxygen (Bronsted),  A.,  ii,  10, 
369. 
Cells,  iodine  concentration,  one  elec- 
trode of  which  is  saturated  with 
iodine,  E.M.F.  of  (Laurie),  A., 
ii,  856. 
valve,        maximum       voltage       of 

(Schulze),  a.,  ii,  371. 
Weston,    and    Clark,    influence   of 
pressure  on  the  E.M.F.  of  (Cohen 
and  Sinnige),  A.,  ii,  857. 
Coulometer,     modified    oxy-hydrogen 

gas  (Turrentine),  A.,  ii,  537. 
Electricity,  conduction  of  (Koenigs- 
bergkr),  a.,  ii,  289. 
in   electro-negative   vapours   and 
-<4i-rays  (Rkichenheim),  A.,  ii, 
460. 


Ei.ectrochbmibtby  : — 

Electricity,  conduction  of,  in  mixtarea 
of  metals  and  their  salts  (Aten), 
A.,  ii,  537. 

contact  (Traube),  A.,  ii,  467. 

emitted  by  hot  wires,  carriers  of 
positive  charges  of  (Thomson), 
A.,  ii,  290. 

minimum  quantity  of  (HOllkb), 
A.,  ii,  112. 

physical  origin  of  the  liberation  of, 
in  chemical  reactions  (de  Broglix 
and  Brozard),  A.,  ii,  637. 
Electrical   condition  of  gases  in  the 

ntksceiit    state    (CUNNINOHAlf    and 

•MiKEKJi),  A.,  ii,  289. 
Electrical  condnetiTity  of  salts  and 
mixtures  of  salts  (Benrath),  A., 
ii,  12. 

of  acid  solutions  in  presence  of  salts 
(PoucHONj,  A.,  ii,  12. 

and  ionisatiou  of  polyionic  salts 
(Notes  and  John.ston),  A.,  ii,  854. 

and  viscosity  in  mixed  solvents  con- 
taining glycerol  (Schmidt  and 
Jones),  A.,   ii,  717. 

of  acids  and  bases  in  aqueous  solu- 
tion, temperature-coefficient  of 
the  (WoRMANN),  A.,    ii,  462. 

minimum  of,  in  the  titration  of 
acids  (Thiel),  A.,  ii,  115. 

of  saline  flames  (Gouttefanoeas), 
A.,  ii,  784. 

of  salts  in  fused  mercuric  chloride 
(Foote  and  Martin),  A.,  ii,  638. 

limiting,  and  degree  of  ionisation  of 
alcoholic  solutions  (Turner),  A., 
ii,  13. 

of  solutions  of  electrolytes  in  water, 
methyl  or  ethyl  alcohol,  acetone, 
or  in  binary  mixtures  of  these 
solvents  (Sekkoff),  A.,  ii,  372. 

of  solutions,  influence  of  pressure 
on  (Korber),  A.,  ii,  719. 

of  mineral  waters  containing  radium, 
variation  in  (MuSoz  del  Cas- 
tillo and  DfAZ  de  Rada),  A.,  ii, 
113. 
Electrical  condactivities,  limiting, 
and  viscosities  (Dutoit  and 
Duperthuis),  a.,  ii,  125. 

molecular,  tables  of  (Blackman), 
a.,  ii,  291. 

of  very  dilute  solutions  in  anhydr- 
ous    sulphur    dioxide    (Dutoit 
and  Gyr),  A.,  ii,  461. 
Electric  arc,  carbon,   electron  theory 
of  the  (Pollock),  A.,  ii,  374. 

high  tension,  lecture  demonstra- 
tion of  decomposition  of  carbon 
tetrachloride  vapour  in  (Schaxl), 
A.,  ii,  399. 
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Electeochemistry  : — 

Electric  cables,  high  tension,  ionisa- 
tion  of  air  by  (Houllevigue),  A., 
ii,  639. 
Electric  charge  of  textile  substances 
immersed  in  water   or   in    electro- 
lytic    solutions     (Laeguier     des 
Bancels),  a.,  ii,  720. 
Electric    charges    on    particles    sus- 
pended in  gases,  and  on  chemical 
fumes  (de  Broglie  and  Brizard), 
A.,  ii,  535. 
Electric  forces  (Traube),  A. ,  ii,  467. 
at    the     junction   of     two    phases 
(Haber  and  Klemensiewicz),  A., 
ii,  785. 
Arc,   musical,  thermal  effects  of  (La 

Rosa),  A.,  ii,  311,  399. 
Arc  discharge,  products  of,  in  liquid 
argon   (Fischer  and    Iliovici), 
A.,  ii,  139. 
products    of,     in    liquid   argon   or 
nitrogen  (Fischer  and  Iliovici), 
A.,  ii,  232. 
Electric  discharge,  chemical  action  of, 
at  low    temperatures  (Briner  and 
Durand),  a.,  i,  125. 
Spark  discharge  in  liquids,  spectra  of 
(KoNEN    and    Finger),    A.,    ii, 
357. 
products  of,  in  liquid  argon  or  nitro- 
gen (Fischer  and  Iliovici),  A., 
ii,  139,  232. 
Electrical  method  for  measuring  the 
changes      produced    in     chromate- 
gelatin    films   by   light    (Mayer), 
A.,  ii,  362. 
Electrical  radiation,  chemically  active 

(Remeli6),  a.,  ii,  9. 
Electrical  resistance  and  hardness  of 
solid  solutions  of  metals  (Bene- 
dicks), A.,  ii,  207. 
of  the  alkali  metals,    gallium   and 
tellurium    (Guntz    and    Broni- 
ewski),  a.,  ii,  113. 
Electrical     stimulation    of    catalytic 
pulsations    (Bredig    and    Kerb), 
A.,  ii,    786. 
Electrical     transport      of     enzymes 

(Michaelis),  a.,  i,  277. 
Electrification,   contact,    part  played 
by,  in   the    permeability  of  mem- 
branes    to    electrolytes    (Girard), 
A.,  ii,  463. 
Electro-capillary  action  and  discharge 
in  rarefied  gases  (Reboul),  A.,  ii, 
290. 
Electrochemical  action,  actinic  influ- 
ence on  (Ferguson),  A.,  ii,  372. 
Electrochemical  reactions  induced  by 
sulphur  ions    (Levi  and  Miglio- 
eini),  a.,  ii,  229. 


Electrochemistry  : — 

Dielectric  constant  and  law  of  corre- 
sponding states   (Happel),  A.,   ii, 
853. 
Dielectric   constants   of   mixtures  of 

solids  (Rudolfi),  a.,  ii,  536. 
Super-tension  and  viscosity  (Marie), 

A.,  ii,  124. 
Super-tensions    in    organic    solvents 

(Carrara),  A.,  ii,  9.58. 
Anode,  absorption  of  gases  by,  in  glow 
discharge  (Chrisler),  A.,  ii,  961. 
nickel,  behaviour  of,  and  the  pheno- 
mena of  passivity  (Schoch),  A., 
ii,  370. 
rotating,     use    of,     in    electrolytic 
separations  (Holmes),  A.,  ii,  184. 
Anodes,  rotating,  production  of  ozone 
witli  (Fischer  and  Bendixsohn), 
A.,ii,  136. 
Anodic  formation  of  hydrogen  peroxide 

(Riesenfeld),  A.,ii,  879. 
Anodic  oxidation  of  aldehydes  (Heim- 

EOD  and  Levene),  A.,  i,  85. 
Cathode  dish,  graphite  (Tueeentine), 
A.,  ii,  641. 
the  mercury  (Bottger),  A.,  ii,  619. 
Cathodes,      magnesium,      electrolysis 

with  (Schmidt),  A.,  ii,  787. 
Cathodic    phosphorescence   in  binary 
systems,  law    of   the   optimum    of 
(Urbain),  a.,  ii,  112. 
Cathodic  volatilisation  of  metals  by 
atomic  rays  (Stark  ;   Fischer), 
A.,  ii,  718. 
of  metals  in   dilute  gases   (Kohl- 
schijtter),  a.,  ii,  639. 
Electrode,    oxygen,    oxide   theory   of 
the  (Lorenz),  A.,  ii,  15  ;  (Bose), 
A.,  ii,  115  ;  (Lorenz  and  Lauz- 
ber),  a.,  ii,  371,  463  ;  (Loren- 
and    Spielmann),    A.,    ii,    640; 
(Lorenz,  Spielmann,  and  Kon- 
stantinoff),  a.,  ii,  857. 
potential   of   the   ferro-ferricyanide 
(Lewis    and  Sargent),   A.,  ii, 
369. 
valve,  tungsten  as  (Walter),    A., 
ii,  858. 
Electrodes,  calorimetric  determination 
of  heat  development  at  (Buauer), 
A.,  ii,  15. 
electrolytic  processes  at  the  surface 

of  (Moller),  a.,  ii,  114. 
nickel  (Schweitzer),  A.,  ii,  784. 
polarisation  of  (Just  and  Bekezow- 
sky),  a.,  ii,  651. 
Electrolysis,    application    of,    in    in- 
organic    chemical    manufactures 
(Lepsius),  a.,  ii,  885. 
of  acids  and  bases  (Cialdea),  A.,  ii, 
464. 
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Kr.KXrTUOCIIEMISTRY  : 

Eleetroljiia  of  alk.-m  rnioiiiies  ^Ja- 
gi'KitoD),  A.,  ji,  293. 

theory  of  lH'llchnnib*>r  process  for 
(CiiANCKi.).  A.,  ii.  'J.if.. 
"f    cailjoxy-ucidM    (Kaiki-KR    and 

Hki:/.....).  a.,  i,  870. 
(irplii'iiyltrialkylammoDiam  iodides 

(Kmmkkt),  a.,  i,  376. 
withniagiioiiiuincathodos(ScnMIDT), 

A.,  ii,  787. 
Electrolytes  and  colloids  (Woon  and 

IIahi.v     a     i.  341. 
)>iii:ir\  in   equilibrium  of 

(Kio  \.,  ii,  208. 

(litriiHioa    uf,    iu  a(|ueoiu   solutions 

(Vanzkiti),  a.,  li,  978. 
(linsolved,  theoretical  considerations 

ail  the  elect  n)ly tic  dissociation  of 

(van  Laak),  a.,  ii,  965. 
inniienco  of  carbon  dioxide  on  di- 

Ti.Hion  of,  Itetween  blood-corpuscles 

and  plasma  (Spiao  and  Hksder- 

sun),  a.,  ii,  157. 
iiithieiico  of  proteins  on  the  solu- 
bility   of   (Pai'Li    and   Saiik(')i 

A.,  i,  537. 
ill   organic  solvents,    heats  of  dis- 

HOfitttion  of  (DfToiT  and  Dui'ER- 

thiim),  a.,  ii,  120. 
strong,  anomaly  of,  and  the  limits 

within  which  the  dilution  law  is 

valid     (WK<;scnKiitKK),     A.,    ii, 

965. 
thermo-electric  forces  in  (Podmus), 

A.,  ii,  16. 
which     liare     no     common     ion, 

action  of  continuous  current  on 

symmetrical    chains    of    aqueous 

.solutions    of    (CiiAXoz),   A.,    ii, 

464. 
with  a  common  ion,  asymmetry  due 

to   the   jmssrtjje   of  a  continuous 

current  through  a  chain  of  aqueous 

solutions  of  (Chaxoz),  a.,  ii,  292. 
Electrolytic     analysis.      See     under 

Analysis. 
Electrolytic   dissociation  equilibrium 

of  binary  electrolytes  (Kkychlkr), 

A.,  ii,  208. 
of  weak  acids  and  base.s,  influence  of 

temperature  on  the  free  energy  of 

(LuNbii.N),  A.,  ii,  116. 
molecular-theoretical  considerations 

regarding (Ciamician),  A.,  ii,  965. 
Electrolytic  dissociation  constants  of 
cycloaliphatic  acids  (Zklinsky  and 
Izoaryscheff),  a.,  i,  26. 
Electromotive    force    of   iodine    con- 
centration   cells,    one    electrode    of 
which     is     saturated     with    iodine 
(Lal'rik),  a.,  ii,  856. 
xcvi.  ii. 


Elkitrochemiktby  : — 
ZlMtrom«tiT»  fcro*  of  mercory-mer- 
curous  sulphate  electrodes  (Lith- 
ER  and  Michir),  A.,  ii,  116. 

of  nickel  and  the  effect  of  occluded 
hydrogen  (Sch<ich),  A.,  ii,  870. 

of  the  cadmiom  normal  element 
(CoHRK  and  Krutt),  A.,  ii,  113. 

of  the  hydrogen -oxygen  cell  (BftOX- 
KTEii),  A.,  ii,  369. 

of  Weston  and  Clark  cells,  influ- 
ence of  pressure  on  the  E.M.F.  of 
(Cohrn  and  Sikniob),  A.,  ii,  857. 

of  zinc  amalgams  (Cob  km  and  ToM« 
brook),  a.,  ii,  786. 
Electromotive   forees,  calculation  of, 
from  thermal  data  (Nernst),  A., 
ii.  291. 

produced    by    acid    and    alkaline 

•  solutions  streamiog  through  glass 
capillary    tobes    (Cambbon    and 
OKTTiNr.ER).  A.,  ii,  856. 
Photo^leetrie  effect  in  liquids,  influ- 
ence of  impurities  on  (Ku>CH),  A., 

ii,  2ft2. 
Eleotriooie  theory  (Blackman),  A., 

ii.  956. 
SlMtroB    conception    of    valency   in 
organic  chemistry  (Nblhon  and 
Falk),  a.,  i,  349. 

relation  of  charge  to  mass  of,  com- 
parison of  values  deduced  from 
the  Zeeman  effect  and  measure- 
ments with  cathode  rays  (COTTON, 
and  Weiss),  A.,  ii,  113. 

theory  of  the  carbon  arc  (Bollock), 
A.,  ii,  374. 
Electrons  and  chemical  aflinity  (FlCb- 
SCHEIM),  P.,  261. 

and  elements  (Ram.say),  T.,  624; 
P.,  108. 

bound  and  "  free,"  behaviour  of, 
towards  electro-magnetic  radia- 
tion (KoENiGSBEUCKK  and  KlLCH- 
LING),  A.,  ii,  367. 

existence  of  positive,  in  vacuum 
tubes  (DrFouR),  A.,  ii,  288,  367. 

hyi>othesi*«  of  positive  (BecqI'ERBL), 
A.,  ii,  367. 

influence  of  the  polarisation  of  the 
exciting  light  on  the  emission  of, 
at  the  surfaces  of  the  alkali  metals 
(Eusteu  and  Geitel),  A.,  ii, 
716. 

negative,  escape  of,  from  reacting 
metals  (Haber  and  Just),  A.,  ii, 

sr.s. 

Electroscope,  use  of  the,  in  measuring 
activity  (Olib;  Jokisskn),  A.,  ii, 
10. 

Faraday's  law  at  low  temperatures, 
validity  of  (Wii.cox),  A.,  ii,  540. 

86 
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Electkochemistry  : — 

Intensity  of  the  field  along  the  axis 
of  a  coil  of  wire,  measurement  of, 
by  weighing,  and  its  application 
to  the  deduction  of  absolute  values 
of  the  Verdet  constant  of  liquids 
(Stoyanoff),  a.,  ii,  638, 
lonisation  and  chemical  action  (Re- 

boul),  a.,  ii,  718, 
and  conductivity  of  polyionic  salts 

(NoYES  and   Johnston),  A.,  ii, 

854. 
by  chemical  means  (Block),  A.,  ii, 

781, 
efl'ect   of    temperature    on   (Ckow- 

thek),  a,,  ii,  636, 
gaseous,    and   pressure    (Laby  and 

Kaye),  a,,  ii.  111. 
in    the  atmosphere   (Eve),    A.,   ii, 

636. 
natural,  in  a  closed  vessel,  effect  of 

pressure  on  (Wilson),  A.,  ii,  205. 
of  air  by  high  tension  electric  cables 

(Houllevigue),  A.,  ii,  639. 
of  gases  and  tlie  absorption  of  their 

line  spectra,  relationship  between 

(Fuchtbauer),  a.,  ii,  537. 
of  gases  by  light  (Stark),  A.,  ii, 

778. 
degree  of,  and  limiting  conductivity 

of  alcoholic  solutions  (Turner), 

A.,  ii,  13. 
phenomena    caused    by    rain-water 

(Costanzo  and  Negro),  A.,  ii, 

110. 
phenomena  due  to  snow  (Bergwitz), 

A.,  ii,  364. 
produced  by  an  o-particle  (Geiger), 

A.,  ii,  782. 
produced  by  the  7-rays  (Wilson), 

A.,  ii,  205. 
produced  in  various  gases  by  second- 
ary 7-rays   (Kleemann);  A.,  ii, 

636. 
relative,  produced  by  Rontgen  rays 

in  difi'erent  gases  (Crowther),  A. , 

ii,  287. 
Ionic  equilibrium  in  the  animal  organ- 
ism (Spiro  and  Henderson),  A.,  ii, 
157,  165  ;  (Henderson  and  Spjro), 
A.,  ii,  165. 
Ionic  hydration,  calculation  of,  from 
transport  numbers  and  ionic  veloci- 
ties (RiESENFELD  and  Reinuold), 
A.,  ii,  540. 
Ions,  charges  on,  produced  by  radium 

(Haselfoot),  a.,  ii,  285. 
hydration  of,  calculated  from  trans- 
ference numbers  and  electromotive 

forces  (Reinhold),  A.,  ii,  17. 
complex,  decomposition  of  (Plotni- 
.    koff),  A.,  ii,  17. 


Electrochemistry  : — 

Ions,    complex,    application     of    the 
theory    of,    to    the    reactions    of 
mercury  cyanide  with  silver  salts 
and  alkali  hydroxides  (Hofmann 
and  Wagner),  A.,  i,  559. 
electrolytic,    apparatus    to    demon- 
strate the  ditlerent  velocities  of 
displacement  of  (Cialdea),  A., 
ii,  464. 
theory  of  (Lorenz  and  BoHi),  A., 
ii,  541. 
equivalent  conductivity  of,  change 
of,  with  temperature  (Johnston), 
A.,  ii,  854, 
formed  in   gaseous  media,   laws  of 
mobility  and  diffusion  of  (Wei,- 
lisch),  a.,  ii,  299. 
gaseous,    charge    of   (Franck    and 
Westphal),  a.,  ii,  781. 
mass  of  (Franck),  A.,  ii,  953. 
migration    constants   of,   in   dilute 
solutions    of    hydrochloric    acid 
(Chittock),  a.,  ii,  293. 
positive,  emitted  by  hot  platinum, 
kinetic   energy  of  (Bkown),  A., 
ii,  368,  853. 
relation  of,  to  contractile  processes 
(Lillie),  a.,  ii,  749. 
Potential,  absolute  zero  of  (Freund- 
LiCH  and  Makelt),  A.,  ii,  368; 
(Billiter),  a.,  ii,  639. 
of  the   ferro-ferricyanide    electrode 
(Lewis  and  Sargent),  A.,  ii,  369. 
oxidation,    of    manganese    dioxide 
(Haehxel),  a.,  ii,  959. 
Potentials  between  liquids  (Lewis  and 
Sargent),  A.,  ii,  369. 
electrolytic,  of  silver  and  thallium 

(Brislee),  a.,  ii,  462. 
in  non-aqueous  solvents  (Neustadt 

and  Abegg),  A.,  ii,  959. 
oxidation,  in  non-aqueous  solvents 
(Abegg  and  Neustadt),  A.,  ii, 
462. 
Potential  differences  existing  in  living 
tissues,  physico-chemical  interpreta- 
tion of  (Girard),  A.,  ii,  537. 
Potential  measurements  (Billitzer), 

A.,  ii,  718. 
Transport  numbers,  appamtus  for  de- 
termination of  (Findlay),  a.,  ii, 
858. 
theory  of  the  direct  nietliod  of  de- 
tennining  (Miller),  A.,  ii,  966. 
Voltameter,  Ostwald's  bromide,  modi- 
fication of  (Lewis),  A.,  ii,  858. 
Electrode.     See  under  Electrochemistry. 
Electrolysis.         See      under      Electro- 
chemistry. 
Electrolytes.         See      under      Electro- 
chemistry, 
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Electromotive  force.    See  under  Electro- 

(■lii'iiiifitry. 
Electron!.     Sec  under  Electroclieniistry. 
Element,  couception  of  the  (Kuj^^batofk), 

A.,  ii,  475. 
new,  of  the  tin  group  (Skkabal  and 

Aktmann),  a.,  ii,  24.3. 
Elements,  the  lighter,  divergence  of  the 

atomic    weights     of,     from     whole 

nutiibens   (Eueiiton),  T.,  238  ;    I*., 

26. 
new  method  of  mathematically  har- 
monising the  weight*  of  (LoBINo), 

A.,  ii,  392,  562. 
tervalent,  dependence   of  valency   on 

volume  in  certain  (Li'DWio),  A.,  ii, 

875. 
hybrid(LK  RLANCand  Reichinstein), 

A.,  ii,  476. 
potential  energy  of  (Rankin),  A.,  ii, 

368. 
solid  .solutions  of  (Gueutlku),  A.,  ii, 

ii,  982. 
the     radioactive      (Si'K<)mholm     and 

SvKDiiEK(i),  A.,  ii,  200,  849. 
constitution   of  the  8])ectral   lines   of 

(Janicki),  a.,  ii,  773. 
wave-length  tables  of  the  siHXJtraof  the 

(British    Association    Reports), 

A.,  ii,  453. 
line  spectra  of  certain  (Goldstein), 

A.,  ii,  2. 
emission   spectra  of  certain,   at   high 

temperatures   (Pateuno  and   Maz- 

zuccHKLLi),  A.,  ii,  4. 
explanation  of  the  jKiriodic  system  of 

the,    on   the   basis  of  the  electron 

theory  (Stracue),  A.,  ii,  34. 
and  electrons  (Ramsay),  T.,  624  ;  P., 

108. 
of  the  carbon  group,  action  of  radium 

emanation  on(RA.M.sAYand  Usher), 

A.,  ii,  850. 
metallic,  connexion  between  band  and 

line  spectra  of  the  same  (Hartley), 

A.,  ii,  279. 
EUaeic  acid,  identity   of  the   so-called 

Lloom   of  pyrogallol    tannins   with 

(Nierenstein),  a.,  i.  174. 
artificial  preparation,  and  constitution 

of  (SiSLEY),  A.,  i,  587. 

Elodea  caiuidensis,   influence  of  salts  ou 

the  poisonous  action  of  quinine  on  (v. 

Eisler  and  v.  Portheim),  A.,  ii,  925. 

Embryo,  human,  trypsinogen  andentero- 

kinase  in  (Ibrahim),  A.,  ii,  1034. 
Emission    spectra.     See    under    Photo- 

cliemistry. 
Emissive    power.     See  under  Thermo- 
chemistry. 
Emodin,    constitution    of    (Tutin    and 
Olewer),  p.,  200. 


Emodinanthranol        {inhydroxyinethyl- 
aiUhratiol),  and  its  tetra-acetyl  deriva- 
tive (Kra80w»ky),  a.,  ii,  175. 
Emalsin,     catalysing     constituents    of 
(Rosenthaler),  a.,  i,  623. 
hydrolysis  of  amygdalin  by  (Al'LD), 
T.,  927;   P.,  62;  (Rosenthaler), 
A.,  i,  74. 
retarding  influence    of   certain    cora- 

!>ounds  on  hydrolysis  of  glucosides 
)y  (Fichtenholz),  A.,  i,  862. 
Emalsioni,  oil-water,   size  and   electric 
charge  of  the  oil  particles  in  (Lewis), 
A.,  ii,  474. 
2:3-Endozy-5-keto-l-phenyltetrah7dro- 
gl70zaline-2  carbozyanilide,       4-o.\- 
imino-  (Dimkuth  and   Dienstbach). 
A.,  i,  64. 
Energy.     See  under  Affinity,  chemical. 
EnterokinaM in  infancy  (Austin),  A.,  ii, 
496. 
relations   of,    to   jAncreatic   enzymes 
(Mellanby  and  Woolley),  A.,  ii, 
683. 
in   the   new-born    child   and    humin 
embryo  (Irkahim),  A.,  ii,  1034. 
Enzymatic  procetsei,  measurement  ami 
meaning  of  the  concentration  of  the 
hydrogen  ions  in  (Sorensen),  A.,  i, 
861. 
Enzyme,  alcoholic,  of  yeast-juice  (Har- 
den and  YouNo),  A.,  i,  863. 
a    Bulgarian,    action    of,    on    sugars 
(Bertbaxd  and  DuchAcek),  A,,  i, 
623. 
in     the    silkworm,    which    produces 
ammonia     from    amino-compounds 
(Takkuchi  and    Inouyi),    A.,   ii, 
912. 
diastatic,  influence  of  radium  emana- 
tions on  the  action  of  (Loewen- 
thal  and  Wohlgemuth),  A.,  ii, 
1038. 
of  meat  (Peters  and  Mattill),  A., 

ii,  503. 
of  Paramoscium  in  relation  to  the 
killing  concentrations   of  copper 
sulphate  (Peters  and  Burre.s), 
A.,  ii,  422. 
Enzyme    action,    connexion    of,     witli 
adsorption  (Bayliss),  A.,  ii,  27. 
asymmetric    syntheses    by    means   of 

(Rosenthaler),  A.,  i,  74,  622. 
synthetic  (van't  Hoff),  A.,  ii,  988. 
inhibition    and    reactivation    of,    by 
mercuric    chloride    ^Hata),    A.,    i, 
543. 
Enzymes,  studies  on  (Sorensen),  A.,  i, 
861. 
kinetics  of  (Hedin),  A.,  i,  73.  . 
electrical      transportation      of     (Mi- 
chaelis),  a.,  i,  277. 
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Enzymes,  electric  charge  of  (Miciiaelis), 
A.,  i,  618. 

electrical  migration  of  (Henui),  A.,  i, 
344  ;  (MiCHAELis),  A.,  i,  345, 
621. 

nucleiii,  in  the  human  organism, 
nnclein  metabolism  and  its  relation- 
ship to  (WiNTERNiTZ  and  Jones), 
A.,  ii,  594. 

liver,  with  special  reference  to  the 
gelatinolytic  enzyme  (Hata),  A. , 
ii,  416. 
decomposition  of  iS-hydroxybutyric 
and  acetoacetic  acids  by  (Wake- 
man  and  Dakin),  A.,  ii,  908. 

of  the  lung  (Sieber  and  Dzierzgovv- 
skt),  a.,  ii,  909. 

of  milk  (Bordas  and  Touplain),  A., 
ii,  505. 

of  the  placenta  (Lob  and  Higuchi), 
A.,  ii,  1034. 

concentration  in  saliva  (Ryan),  A.,  ii, 
496. 

of  the  stomach  and  pancreas,  influence 
of  hydrochloric  acid  on  the  secretion 
of  (Ehrmann  and  Ledeher),  A.,  ii, 
161. 

of  nuclein  metabolism  in  gout  (Miller 
and  Jones),  A.,  ii,  821. 

carbohydrate,  in  lepidoptera  and  dip- 
tera  in  different  stages  of  develop- 
ment (Straus),  A.,  ii,  328. 

plant  (Bialosuknia),  A.,  ii,  337. 
action  of  fertilising  salts  on  (Sul- 
livan), A.,  ii,  514. 

of  some  lower  fungi  (Dox),  A.,  ii, 
510. 

intracellular,  of  lower  fungi  (Dox), 
A.,  i,  861. 

and  maltases  from  fungi  which  decom- 
pose glucosides  (Zellner),  A.,  ii, 
922. 

which  produce  cleavage  of  poly- 
saccharides in  the  juice  of  fungi 
(Pringsheim  and  Zempli?n),  A.,  ii, 
1045. 

of  gum-acacia  and  other  gums  (Keinit- 
zer),  A.,  i,  751. 

of  yeast,  action  of  (Buciiner  and 
Haeiin),  a.,  i,  624. 

nuclein,  of  yeast  (Strauohn  and 
Jones),  A.,  ii,  690. 

of  yeast-juice,  action  of  antiseptics  on 
(DuchACek),  a.,  i,  624. 

which  hydrolyse  salicin,  and  arbutin 
(Siomund),  a.,  i,  277. 

diastatic,  of  the  liver  (Zegla),  A.,  ii, 
329. 

digestive,  action  of,  on  each  other 
(Bain),  A.,  ii,  682. 

glycolytic,  of  the  pancreas  (Stoklasa), 
A.,  ii,  907. 


Enzymes,    hydrolytic,    of   invertebrates 
(Koaf),  a.,  ii,  71. 
inorganic  (Brossa),  A.,  ii,  389. 
oxidising,  properties  and  classification 
of  (Moore  and  Whitley),  A.,  i, 
623. 
general    process     of    oxidising    by 
(Bourquelot),  a.,  i,  862. 
pancreatic,   relations   of  secretin   and 
eutero- kinase    to    (Mellanby    and 
Woolley),  a.,  ii,  683. 
peptolytic,  in  cancer  (Abderiialden 
and  Rona),  A.,  ii,  688. 
in     cancer     and     other     tumours 
(Abderhaldex,    Koelker,    and 
Medigreceanu),  a.,  ii,  915. 
iu     the    stomach     (Abderiialden 
and     Schittenhelm),      A.,      ii, 
414. 
occurrence     of,      in     invertebrates 
(Abderhalden  and  Heise),  A., 
ii,  907. 
in  rabbits'  and   dogs'  plasma,   and 
in  red  blood  corpuscles  of  these 
animals  (Abderhalden  and  Pin- 
cussohn),  a.,  ii,  816. 
in    rabbit's    serum    under    varying 
conditions    (Abderhalden    and 
Weichardt),  a.,  ii,  903. 
amount   of,    in    dog's    blood-serum 
under  various  conditions  (Abder- 
halden and  Pincussohn),  A.,  ii, 
904. 
specificity  of,  in  different  fungi  (Ab- 
derhalden   and    Pkingsheim), 
A.,  ii,  42.3. 
detection    of    (Abderhalden    and 
Schittenhelm),  A.,  ii,  840. 
])roteolytic,  destructive  effects  of  shak- 
ing on  (Shaklee  and  Meltzer), 
A.,  i,  980. 
sucro-clastic,  in  Beta  vulgaris  (Robert- 
son, Irvine,  and  Dobson),  A.,  ii, 
695. 
Enzymes.     See  also  : — 
Butyrase. 
Catalase. 
Catecholase. 
Diastases. 
Emulsin. 
Enterokinase. 
o-Glucosidase. 
Hiemolysin. 
Hydrogenase. 
j8-Hydroxybutyrase. 
Indimulsin. 
Invertase. 
Laccsse. 
Lactase. 
Lipase. 
Maltase. 
Malt  diastase. 
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Enzymes.     See  also : — 
iMHiiniiiotriMe. 
I'ciwin. 
I'eroxydase. 
I'opuIiiMo. 
K«iliu:taHe. 
SilliciUHr. 
SaliLimolane. 
Secretin. 
Tn|isiii. 
Url•Il.sl^ 

Zyimisu. 
Enzymic    activity  and    the    efTecta    or 
iiaiuunu  hiiIimUuicos  and  complements, 
Rualogies  between  (MoouB  and  Whit- 
ley), A.,  i,  »5J:{, 
Bphedrine    and    i^-Ephedrins    (Emdk), 

A.,    ii,    177 ;    (Sihmikt),    A.,    i, 

322. 
and  if-ophedrine,  isomerism  of  (Gada- 

mek),  a.,  i,  49. 
daniasceniiie,    and    acouitino    groupfi, 

crystallography    of    (Schwantkk), 

A.,i.  177. 
Ephedryl-     mid     il*  -  Epbedryl  •  phenyl - 
thiooarbamides    (Gauamkk),    A.,    i, 

Epibehenolhydrin  (Qdkn8ELl),  A.,    i, 

549. 
Epichlorohydrin,   optical  behaviour   of 
(Pi)SNKK     and      Rohde),     A.,     i, 
766. 
action  of  }>otas8ium  hydro.xide  on,  in    ! 
presence    of    raonohydric     phenols   i 
(Boyd  and  Marle),  T.,  1807  ;  P., 
235  ;  (ZuNixo),  A.,  i.  299. 
Epidote,  pyrogenetic  (Butler),   A.,  ii, 

StOl. 
Epileptics,    is  choline   present  in    the 
eereliio-spiual  fluid  of  (Kajiura),  A., 
ii,  71. 
Epithelium,    ciliated,   action  of  alkali 

salts  on  (Hober),  A.,  ii,  598. 
Epistearolhydrin    (Qdensell),    A.,    i, 

;VH). 
Equation  of  condition,  van  der  Waal's, 
and   the  solid  state  (Traube),  A., 
ii,  550. 
for  calculating  atomic  weights,    pro- 
posed solution  of  (Hinrichs),  A., 
11,  723. 
of  state  and  inactive  gases  (Happel), 
A.,  ii,  806. 
Equilibrium  : — 
Phase  rule,  demonstration  of  (Bou- 
louch),  a.,  ii,  802. 
formation  of  potassium  nitrate  from 
sodium    nitrate    and .  potassium 
carbonate  from  the  standpoint  of 
the  (Kremann  and  Zitek),  A., 
ii,  572. 


Equilibrium  : — 

Eqoilibria    in     ternary    systcmii    in 

wliidi    the   componeuttf  are    iso- 

uhous     but    not    completely 

:Mo  (.Ianeckk),  a.,  ii,  872. 

ill   <|Uiittirnary  systems  (Scurxise- 

makers),  a.,  ii,  986. 
heterogeneous,        ai>pIication        of 
Nemst's    theorem    to    (John-  . 
8TON),  A.,  ii,  390. 
of        dissociating        compounds 
(ScHEFrER).  A.,  ii,  985. 
in  the  system,  (CH,CO),0-  BjO,— 
H^  at  80°  (DuKBLHKi),  A.,   ii, 
390. 
Equilibrium  of  binary  solutions,  in- 
fluence   of   substitution    in    the 
components  on   the  (Kkkman.n, 

BkNESCH,        DBCOLI..S,         DOLCH, 

Kaas,  Pilch,  and  Schkrbnzism), 
A.,  ii,  28. 
of  binary  mixtures  in  solution  and 
in  vai>our,  mathematical  investi- 
gation of  the  relationships  occur- 
ring in  the  (Bein),  A.,  ii,  471. 
three-phase,     showing    a    preware 
minimnm,  in  the  case  of  a  dis- 
sociating compound  of  two  com- 
ponents (Leopold),  A.,  il,  218. 
(with  a  pressure-minimum)  of  a 
dissociating  compound  of  two 
components  (Leopold),  A.    ii, 
472. 
the     system :    water,     ammonium, 
barium,     and    cupric    chlorides 
(Schreinemakers),  a.,  ii,  30. 
in  the  system :  colloidal  sulphur — 
solution    of   crystalloid    (Sved- 
hero),  a.,  ii,  309. 
of  the  reaction,  H.^  +  21  =  2HI  +  S, 
and  the  dissociation  of  hydrogen 
sulphide     (Pollitzer),    A.,     ii, 
871. 
Equilibrium,     chemical.        See     under 

Affinity,  chemical. 
Equivalent    conductivity.      See  under 

Electrochemistry. 
Erbium,   radioactivity  of  compounds  of 

(Strong),  A.,  ii,  715. 
Ergosterol,    compounds   of,    with    carb- 
amides,  liquid  crystals  of  (Gaubert', 
A.,  i,  920. 
Ergot,   isolation  and   synthesis    of  p- 
hydroxyphenylethylamine  an  active 
principle  of  (Barger),  T.,  1123  ;  P., 
162. 
the  active  principles  of  (Barger  and 

Dale),  A.,  ii,  689. 
of  rye,  properties  of  (Vahlen),  A.,  i, 
118. 
new   base    from   (Tanret),    A.,   i, 
671. 
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Ergot  oil  (Rath.ik),  A.,  ii,  86. 
Ergothionine  audits  salts  (Tanret),  A., 

i,  671. 
Eriodictyon,    chemical   examination   of, 
(TuTiN  and  Clewer),    T.,    81  ;    P., 
12. 
■  Eriodonol  and  its  tetra-acetyl  derivative 
(TuTiN  and  Clewer),    T.,   86;    P., 
12. 
Erythrina  hypaphorus  subumhrans,  fat 
from  the    seed  of   (Cohen),    A.,    ii, 
925. 
Erythrina  leaves,  examination  of  (Bet- 
ting), A.,  ii,  924. 
Eserine,    elfect   of  magnesium  on  toxic 
effects  of  (Joseph),  A.,  ii,  170. 
(physostigmine),  reactions  of  (Reich- 
ard),  a.,  ii,  526. 
Essences,     estimation    of,    in    liqueurs 

(Vandam),  a.,  ii,  623. 
Essential  oils.     See  Oils. 
Esterification,   an   improved  method  of 
(Gibson),  A.,  ii,  31. 
of  organic  carboxylic  acids,  theory  of 

(Michael),  A.,  ii,  219. 
influence  of  substituents  in  aromatic 
carboxylic  acids  on  their  (Michael 
and  Oechslin),  A.,  ii,  220. 
or  alcoholysis  of  amides  (Reid),  A.,  ii, 
650. 
Esterification  constants  of  substituted 
acrylic  acids  (Sudborough  and  Git- 
tins),  T.,  315  ;  P.,  31  ;  (Sudborough 
and  Davis),  T.,  975;  P.,  147. 
Esterification     law,      Victor     Meyer's 
(Rosanoff  and  Prager),  A.,  ii,  32  ; 
(Prager),  a.,  ii,  33. 
Ester,   CigHigOjS,  from  3:5-dimethylol- 
^?-cresol,     sodium    liydroxide,    and 
toluenesulphonyl     chloride     (Ull- 
mann  and  Brittner),  A.,  i,  591. 
CjgHigOj,    from  acid  ester,   C]eHj40g, 
from    methyl-    and     ethyl-glauco- 
phanic     acids    (Liebermann     and 
Truchsass),  a.,  i,  405. 
C22H34O2,    from    Swedish    pine   wood 
resin  (Fahrion),  A.,  i,  317. 
Ester  acids  of  thiocarboxylic  acids  with 
aliphatic    alcohol-acids   (Holmbeug), 
A.,  i,  286. 
Esters,    formation    of    (Goldschmidt, 
AsRiEL,    Lund,    and    Udby),    A., 
ii,  129  ;  (Kailan  ;  Wegscheider), 
A.,  ii,    305;    (Goldschmidt),   A., 
ii,    650,    988  ;    (Kailan),    A.,   ii, 
723. 
behaviour     of     sulphuric     acid     in 
(Kailan),  A.,  ii,  218. 
new  method  of,   by  the  action   of 
chlorocarbonates   on  acids  (Her- 
zog),  a.,  i,  568  ;  (Einhorn),  A., 
i,  645. 


Esters,  formation  of,  from  amides  and 
alcohols  (Agree),  A.,  ii,  652. 

production  of  olefines  from  the 
decomposition  of  (Colson),  A.,  i,  1. 

containing  nitrogen,  condensation  of 
(Leuchs  and  Geserick),  A.,  i,  106. 

condensation  of  ethyl  carbamate  with 
(Diels),  a.,  i,  461. 

of  organic  acids,  action  of  ethyl  carb- 
amate on  (Ruhemann  and  Priest- 
ley), T.,  449  ;  P.,  62. 

of  organic  unsaturated  acids,  additive 
capacity  of  (Riedel  and  Schulz), 
A.,  i,  581. 

of  dibasic  acids,  saponification  in 
stages  of  (Meyer)  A.,  ii,  391,  803. 

and  acids,  higher  fatty,  iodination  of 
;,Riedel)  a.,  i,  204. 

of  salicylic  acid  and  the  higher  ali- 
phatic acids  (Sulzberger),  A.,  i, 
304. 

of  the  cyclic  series,  preparation  of 
(B^hal),  a.,  i,  145. 

of  )3-amino-o-hydroxy-acids,  prepara- 
tion  of  acyl   derivatives    of    (Les 

ETABLISSEMENTsPoULENCFRfcRES), 

A.,  i,  229. 
ether,  preparation  of  (Palomaa),  A., 

i,  359. 
unsymmetrical       dialkylmalic      and 
diethyloxalacetic,       synthesis       of 
(Rassow  and  Bauer),  A.,  i,  631. 
See  also  )3-Ketonic  esters  and  Aceto- 
acetic  esters. 
Ethane,  dispersion  of  light  in  (Loria), 
A.,  ii,  453. 
fluorofJibromo-,    and    o-fluoro-oa^-^^'i- 
bromo  (Swarts),  A.,  i,  689. 
Ethenoid  groups,  optical  activity  of  acids 
containing  two  adjacent  (Hilditch), 
T.,  1570;  P.,  214. 
Ether,     luminiferous,     concerning    the 

(Kurbatoff),  a.,  ii,  109. 
Ether,  formation  of  an,  by  dehydration 
of  the  alcohol  by  heat  (Carr^),  A. ,  i, 
300. 
CjgHijjO,     from     Z-pinene,      sulphuric 
acid,  alcohol  and  water  (Smirnoff), 
A.,  i,  942. 
Ether.     See  also  Ethyl  ether. 
Ether  alcohols  of  the  type,  R-O-CHg-CHa 

•OH  (Palomaa),  A.,  i,  869. 
Ether  esters.     See  Estei-s,  ether. 
Ethereal  oils.     See  Oils,  vegetable. 
Ethers,  preparation  of  (Senderens),  A., 
i,  127. 
halogen  (Karvonen),  A.,  i,  202. 
derivatives  of  monolialogenated  (Gau- 

thier),  a.,  i,  353. 
simple,    oxonium   dibromides   of,  and 
their    constitution    (TscHKLiNZEFf 
and  Konowaloff),  A.,  i,  353. 
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Etholides.     S<»«>  Waxes  of  thr  C'onifeni'. 
Ethozide,  calcium,  and  condf'nmtions  by 
(I'KKKiN  and  Pkatt),  T.,  161  ;  P.,  18. 
5-Ethox7-2-acet7lphenTl  mcrcapUn 

(KaKBW  KUKK  V(»KM.  MkIHTER,  LlJCU'S, 

k  lim-NiNc;),  A.,  i,  240. 

S-Ethoxjr-S-aldehydopbenozyaeetio  aoid 
mid  its  etliyl  f»t<T  il)rMONT  and  v. 
KiisiANKrKl),  A.,  i,  320. 

2-EthozybenBoie  acid,  :U5iiimtTo-  (Ui.i.- 
MANN  and  Km;i    A.,  i,  Hi. 

2-Ethozy  />-bensoqainone7>-toljlimine 
(.Iaciiimon  and  MiiiF.K),  A.,  i,  853. 

5-£thozyl-  an<l  -3  beniyloraoilt  (John- 
son and  JoNKs),  A.,  i,  60. 

0  Ethozybatan  Y  one  ((>AirrHTER),  A.,  i, 
[ib\. 

Ethozychloroacetyl  chloride  (Fostkb, 
A.,  i,  •s:>n. 

Ethozycoamalindicarbozylio  add,  ethyl 
ester,  and  ainnionia  or  alkylaminvs, 
conHtitiitioii  of  iniino-coin|>ouDds  from 
((JrTUZEiT  and  Kyuxen),  A.,  i,  674. 

4  Ethozycoamarin ( AnhchI'TZ,  Anspach, 
Fkkskmcs,  and  Clat.s),  A.,  i,  662. 

4  Ethozyooomarin-S-oarbozylioaeid,  and 
it.s  ptiiyl  eater  (ANsniiTz,  Anbfach, 
KuKsKNii-.s,  and  Ci.ais),  A.,  i,  661. 

5  Etbozyooomarone    (Dtmont    and  v. 

KosTANKCKl),  A.,  i,  320. 
5  Ethoxy  4:5-di-;>-bromophenyli«>gly- 

ozalone  (Biltz   and   Kimi'EL),  A.,   i, 

74.S. 
5  Ethozy  2:3'-dimethyldiphenyl,       4:6'- 

(/jamino-,   and   bisazo-coinponnd    from 

(Jacoksox  and  Jankowski),  A.,  i,  8.')3. 

4  Ethozy-3:4  diphenyl-5-bexiiylidene-S- 
methyl- A'--ci/(7opentenone  (Gray),  T., 
•2135. 

5  Ethozy-4:6-diphenyl-l-ethylMogly- 
ozalone  (Rii/rz  and  Ko-segarten),  A., 
i.  744. 

5-Ethozy-4:5-diphenyli'.s'')glyozalone  and 

its   acetate,    and  3:4-(Vichloro-  (BiLTZ 

and  RiMPEi,),  A.,  i,  742. 
5  Ethozy-4:5-diphenyl-l-methyIi«ogly- 

ozalone   (Biltz  and  Rimpel),  A.,  i, 

743. 
4-Ethozy  3:4  diphenyl-2meihyl-A2- 

(•i/(/<'pentenone  ((Iuay),  T.,  2134. 
5  £thozy-2ethylcoumarone   (v.   Kosta- 

NF.rKi  and  Tamhok),  A.,  i,  320. 
5  Ethozy-2  ethylthiol-1-  and  -3-beiiiyl- 

e-pyrimidones  (Johnson  and  Jones), 

A.,  i,  60. 
5  Ethozy  2-ethylthiol-l-  and  -3-methyl- 

G-pjnrimidones  (Johnson  and  Jones), 

A.,  i,  423. 
o-Ethozy(:*/c/ohexylmalonic    acid,   ethyl 

ester  (Hope  and  Pkrkin),  T.,  1366. 
Ethozyleucomalachite-gnreens  (Yoto^ek 

and  Krauz),  A.,  i,  519. 


4  Ethozy  7  methy looamar in-  3  -earb- 
ozylie  acid,  ethyl   »«it»r  (AxscnrTZ, 
Wa<;sek,  and  Ji'skkkhixirf),  A.,  i, 
663. 

6  Ethozy-2-methyIcoamarone  (▼.  Kos- 
tanecki  and  Tambok),  A.,  i,  320. 

8'- Ethozy- 3  methy Idiphenyl,  4':6-(/i- 
amino-,  and  its  dibenxoyl  and  di-p- 
nitrolK'nzylidenederiTatiTe8(JA0OB8ON 
and  HiBEK),  A.,  i.  853. 

2'. Ethozy  S-methyldipbenylamin*,  A- 
amino-,  and  Hti!l>azonium  bsM  from, 
(Jacobsiin  and  MrnKii),  A.,  i,  85.3. 

8'-Ethozy-4-methyldiph«aylamine,  4'- 
amino-,  and  its  hydrochloride,  and 
acetyl  and  salicylidene  d«rivative.<i 
(Jacobron  and  Hi-bbr),  A.,  i,  852. 

2-Ethozy- 1  -methylq/c/obezaii6  ( M urat), 
A.,  i,  146. 

5-Ethozy-3-methyI-6-pyrifflidon«,  2-thio- 
(Jt)HNsox  and  Joneh),  A.,  i,  423. 

Ethozymethylthioearbamide  (Joidison 
and  OfKST),  A.,  i,  371. 

S-Ethozy-2-methylthiolbensoie         aflid 

(FaRBWERKE  VORM.  MEISTER,LrCIlT9, 

k  Brusixo),  a.,  i,  797. 

5  Ethozy-2-methylthiolpyrimidin0,  6- 
chloro-,  and  6-thio-  (Johnson  and 
Guest),  A.,  i,  745. 

1-Ethozynaphthalene,  2-amino-,  and  its 

acetyl  derivatire  (Noiltino,  Grani>« 

MOVuiN,  and  Preimann),  A.,  i,  442. 
/3  Ethozypentan-voDQ  (Gauthier),  A., 

i,  354. 
2-Ethozyperimidine  and  its  hydrochlor- 
ide   and     sulphate     (Sachs,     A.,     i, 

431. 
j^Ethozyphenacyldialoric  acid,  bromo>, 

and  ita  acetyl  derivative  (K Oh LiNo  and 

Schneider"),  A.,  i,  425. 
;)-£thozyphenacyl  uohydantoie  acid 

(KiJHLiNr,   and    Schneider),    A.,    i, 

425. 
p-Ethozyphenacyltartronuric  acid  and  its 

lead  salt  (Kuhlino  and  Schneider), 

A.,  i,  424. 
;)-Ethozyphenylaminomethylsalpharons 

acid,  prejtaration  of  salts  of,   and  its 

sodium  .sjilt  (Lkpetit),  A.,  i,  569. 
^■Ethozyphenyliminocamphor    and    its 

hydrochloride     and     hydroxylamino- 

derivative  (Forster  and  Thornlet), 

T.,  952. 
j9-Ethozyphenyltartronic    acid,    methyl 

ester    (Gvyot   and    Est£va),    A.,    i, 

306. 
Ethoxypropiophenone  and  phenylhydr- 

azone  (Kohlkr),  A.,  i,  939. 
Ethoxytsopropylacetoacetic   acid,  ethyl 

esteranditssodio-derivative(MERLiNG, 

Welde,  Eichwede,  and  Skita),  A.,  i, 

480. 
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l-Ethoxy-l-wopropylc?/c?opropaiie(BRUY- 
LANTs),  A.,  i,  227. 

^-Ethoxypyrimidine,  2:6-(i?ichloro-  and 
2:Q-dithio-  (dithio-5-ethoxyuracil) 

(Johnson  and  Guest),  A.,  i,  745. 

Ethoxyquinazoline,  2-  and  4-  (Bogert 
and  May),  A.,  i,  329. 

Ethoxy-o-quinocatechol,  IiexacYdovo-, 
hen]i>ether  of  (Jackson  and  Kelley), 
A.,  i,  495. 

2-Ethoxyquinoline,  compound  of,  with 
mercuric  chloride  (Bogert  and  May), 
A.,  i,  329. 

^■Ethoxysalicylaldeliyde  (Dumont  and 
V.  Kostanecki),  a.,  i,  320. 

4-Ethoxytoluene,  2:5-c?ihydroxy-  (Jacob- 
son  and  Jankowski),  A.,  i,  853. 

4-Etlxoxy-2:5-toluquinone  (Jacobson  and 
Jankowski),  A.,  i,  853. 

4-Etlioxy-2:5-toluquinone-2(4)-??i-xylyl- 
imine   (Jacobson  and  Fabian),   A., 
i,  854. 

3-Ethoxy-2:6:3'-triiiiethyldiphenyl,  4:6'- 
c^iamino-,  and  its  diformyl  and  disali- 
cylideue  derivatives,  and  bisazo-com- 
pound  from  (Jacobson  and  Fulda), 
A.,  i,  854. 

6-Ethoxy-2:3':5'-triniethyldiphenyl,  4;2'- 
cJiamino-,  and  its  disalicyiidene  deriva- 
tive (Jacobson  and  Fabian),  A.,  i, 
854. 

3-Ethoxy-2:6:4'-triniethyldiphenylamiiie, 
4-amino-,  and  its  salicylidene  derivative 
(Jacobson  and  Fulda),  A.,  i,  853. 

6'-Ethoxy-2:4:2'-trimethyldiphenylam- 
ine,  4'-amino-,  and  its  acetyl  and  sali- 
cylidene derivatives,  and  4'-hydroxy- 
(Jacobson  and  Fabian),  A.,  i,  854. 

6-Ethoxyuracil,  dithio-  See  5-Ethoxy- 
pyrimidine,  2:6-dithio-. 

?n,-Etlioxyvinyltliiolbenzoic  acid,  w-di- 
chloro-  (Badische  Anilin-  &  Soda- 
Fabrik),  a.,  i,  719. 

4-Ethoxy-5-??i-xylidene,  acetyl  deriva- 
tive, and  thiocarbamide  of  (Jacobson 
and  Fulda),  A.,  i,  853. 

4-Etlioxy-??i-2:5-xyloquinone  and  corre- 
sponding dihydroxy-compound  (Jacob- 
son  and  Fulda),  A.,  i,  853. 

Ethyl  alcohol,    preparation   of  absolute 
(Pozzi-Escot),  a.,  i,  126  ;  (Pluck- 
er),  a.,  i,  350. 
distillation  and  rectification  of  (lecture 

experiment)  (Donath),  A.,  ii,  36. 
ammonium    sulphate,    and    chloride, 
and  water,  equilibrium  in  the  sys- 
tem (Wibaut),  a.,  ii,  558. 
sodium  chloride,  and  sodium  sulphate, 
the  system  (Schreinemakers  and 
DE  Baat),  a.,  ii,  872. 
expansion  of  mixtures  of,  with  ethyl 
ether  (Bein),  A.,  i,  80. 


Ethyl  alcohol  and  water,  viscosity- 
concentration  curves  for  (Dun- 
STAN  and  Thole),  T.,  1559  ;  P., 
219. 

density  of  mixtures  of  (Schwers), 
A.,  ii,  794. 

mixtures     of,    application    of    the 

formulae    of    Pulfrich    and    Hess 

to    (Doroschewsky  and  Dvor- 

schantschik),  a.,  ii,  841. 

reflective  power  of  (Rubens  and  Lad- 

enburg),  a.,  ii,  105. 
impurities,  and  denaturing  agents  of, 

action  of,   on  metals  (Duchemin), 

A.,  i,  450. 
vapour,  formation  of  butyric  acid  from, 
'   by  the  silent  electric  discharge  (Lob), 

A.,  i,  759. 
and  nitrogen,  formation  of  nitrogenous 

compounds  from,  by  the  silent  elec- 
tric discharge  (Lob),  A.,  i,  769. 
reductions     with     (PoNzio),     A.,     i, 

851. 
electrolytic  oxidation  of,  to  acetic  acid 

(AsKENASY,     Leiser,    and    Grijn- 

stein),  a.,  i,  869. 
and  carbolic   acid,    physiological  an- 
tagonism of  (Taylor),  A.,  ii,  81. 
detection  of,  in  chloroform  (Rusconi), 

A.,  ii,  768. 
detection  of  methyl  alcohol  in  (VoRl- 

sek)  a.,  ii,  834. 
Ethyl  atitimonite  (MacKey),  T.,  607  ; 

P.,  98. 
bromide,  and  air,  secondary  Rontgen 

radiation    from    (Crowther),    A., 

ii,  535. 
chloride,    chlorination  of    (Staedel), 

A.,  i,  753  ;  (D'Ans  and  Kautzsch), 

A.,  i,  754. 

dihuoTo-  (Swabts),  A.,  i,  202. 
Ethyl  ether,  purification  of  (Garbarini), 

A.,  i,  625. 
purifying    and    extraction    apparatus 

(Fritsch),  a.,  i,  547. 
commercial,  purification  of  (Bein),  A., 

i,  81. 
F,  T,  X-spacial  representation  of  the  sys- 
tem,   anthraquinone    and    (Smits), 

A.,  ii,  987. 
influence  of  water  and  alcohol  on  its 

boiling  point    (Wade  and  Finne- 

more),  T,,  1842;  P.,  236. 
and  mixtures  of  ethyl  ether  and  ethyl 

alcohol,  expansion  of  (Bein),  A.,  i, 

80. 
behaviour  of,    on   the   jiassage  of  an 

electrical  current  (Schroder),  A.,      J| 

ii,  462.  I 

as-tetrachloro',  preparation  and  physi-      " 

cal  properties  of  (Neher  and  Fos- 
ter), A.,  i,  202. 
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Ethyl  ioJitle,  •  •inileiisationof,  with  ethyl 

ac('tnac<'tate,     by    calcitmi    ethoxide 

(I'EKKIS   aii.l    riUTT),   T.,    162. 
nitrate  and  /^brotnujihcnylacetonitrile, 

condensation   of  (Wihlicknus  and 

Elvkkt),  a.,  i,  29. 
nitrite,  kineticji  of  the  formation  and 

saponification  of  (Fisciiek),  A.,  ii, 

S2. 
so<lium  thioaulphatr,  action  of  acids  on 

(ClTM.VNN),    A.,    i,    128. 

a-Ethyladipic  acid,   formation  of,  from 

8-cyanohuptoic      acid       (But     and 

Thoki'k),   T.,    714;    P.,   93. 

Ethylamioe,  condensation  of  dimetbyl- 

dihydroresorcin    with   (Haas),   T., 

421  ;  v.,  19. 

cobaltinitrite,   preparation    of   (CuN- 

NiNiiHAM  and  Prrki.n),  T.,  1565. 
halides,  isodimorphism  of  (Makaih), 

A.,  i,  86. 
styphnatc,    preparation    and    crystal- 
lography of  (JERC8ALEM),  T.,  1287. 

4-EthylaminobenBoic     aoid,      3<nitro-, 

othyl  cstor  ;Kkveiii)I.\  and  dk  Luc), 

A.,'i,  476. 

3:5-r/iuitro-  (Rbverdin  and  DB  Luc), 

A.,  i,  477. 

C  Ethylaminoheptoic  aeid  and  its  platini- 

(•hlt>ri(ii'  (V.  I5RAUN),  A.,  i,  508. 
4-£thylamino-7-methylooamarin    (Ans- 
(■Hi*rz,  Waonku,  and  Junkeiu^dorf), 
A.,  i,  664. 
-Ethylaminophenol     (Aktien-Gekell- 

SiHAFT     FUK     ANILIN-FaBRIKATION), 

A.,  i,  222. 
Ethylammoniom  iridichlorido  (Gutbier 
and  Linpner),  A.,  ii,  1025. 

tungstate  (Ekeley),  A.,  i,  556. 
Ethyl is"amyloarbinol  and  its  acetyl  de< 

rivative  (Buei.exs),  A.,  i,  78. 
Ethyl    Lsoamyl  ether,   /3-chloro-  (Gai'- 

THIEU),  A.,   i,  354. 
.V-Ethylanthranilic  acid,  ethyl  ester,  and 
5-nitroso-,    methyl  aud  ethyl  esters 
(Houben,    Buasskrt,   and  Ettin- 
oer),  a.,  i,  795. 

5-nitro80-    (Hocben,    Brassebt,  and 
Ettincek),  a.,  i,  646. 
Ethylbenzene,  and  2-nitro-4-amino-,  and 

its  acetyl  derivative,    and    s-dtnitro- 

amino-   (Schultz  and  Sander),  A., 

i,  639. 
2-Ethylbenzopyroniam         ferrichloriile 

( Decker  and  v.  Fellenberg),  A.,  i, 

116. 
8-£thylbenzisoozazolone      (Bamberger 

and  Pyman),  A.,  i,   574. 
Ethylbutyl-        and         isobntyl-aniline 

(Frohlich),  a.,  i,  376. 
Ethyl   isobutyl   ether,   ^-chloro-  (Gau- 

thier),  a.,  i,  354. 


a-Ethylbatyrio    aeid,    a-bromo-,    ethyl 
ester  (Rashow  and    Bauer),  A.,   i, 

758. 
S-Bthyloarbozybenzotetronie  aoid  chlor- 
idc.     See  Couniarin-3carboxylic  acid, 
4-chlor()-,  ethyl  ester. 
8  Ethylcarbozy -6- chlorobensote tronie 
acid.    See  Couniarin-3-carboxylic  acid, 
6-chloro-4-hydroxy,  ethyl  ester. 
EthTl-<^i-      and      -/n'-eUoroearbamide 

(CllATTAWAY  and  WiNM  II).  T.,  132. 
EthyU<rraehlorophthalidc  (Bauer),  A., 

i,  585. 
Sthylcinchotozol     (Coxanducci     and 

Mr.\.nsr.\  A.,  i,  409. 
Ethyldli.'<oamyI<.<K>earbainide     (McKeb), 

A.,  i,  636. 
Ethylditsobatylorethane.      See    Ditto- 

butylcarbaniio  acid,  ethyl  ester. 
lEthyldihydroqainoline,  4-cyano- 

(Kaik.masn  and  Ai.bkrtixi),   A.,  i, 
958. 
4-Ethyl-S:4-dihydro-l:2.4:5-tetrazine- 
S:e-^earbozylamide     (Curtiuk,    Da- 
RAJ'-sKY,  and  Mi'i.i.er),  a.,  i,  848. 
Ethyldipropyl'<"carbaiaide      (McKes), 

A.,  i,  6.U). 
Ethyldipropylorethane.     See  Dipropyl- 

ciirbaiiiic  acid,  ethyl  ester. 

Ethylene,    synthesis    of,    from    carbon 

monoxide  and  hydrogen  by  contact 

with  nickel  and  palladium  (Orloff), 

T.,  i,  77. 

dispersion  of  light  in  (Loria),  A.,  i, 

453. 
redaction  of  (Paal  and  Hartmakn), 

A.,  i,  545. 

derivatives  of,  with  ter-  and  qainqui- 

▼alent  iodine  (TuiELEand  Haakh), 

A.,  i,  865. 

^(bromide,  action  of,  on  methylaniline 

(Dunlop  and  Jones),  T.,  416;  P., 61. 

iodochloride,       chloro-      and      iodo- 

(Thiele  and  Haakh),  A.,  i,  866. 
ozonide  (Harries  and  Koetschau), 
A.,  i,  755. 
Ethylene,  d-chloro-a-iodoso-,  and  its  ace- 
tate and  chromate,  and  /3-chloro-a- 
iodoxy  (Thiele  and  Haakh),  A.,  i, 
866. 
(75-fluorobromo-  (S warts).  A.,  i,  689. 
Ethylene  derivatives,  stereochemistry  of 

(Hoerixg  and  Baum),  A.,  i,  788. 
Ethylene  glycol,  physico-chemical  pro- 
perties   of    its    solution    in    water 
(SCHWERS),  A.,  i,  SO. 
electrolysis    of    (Lob    and     Pulver- 

macher),  a.,  i,  352. 
monomethyl  ether,  salts  of  (Palomaa), 

A.,  i,  869. 
monopropyl  and  mouoallyl   ethers  of 
(Palomaa),  A.,  i,  869. 
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Ethylene  Unkings,  conjugated,  coxirse  of 

addition  of  broniine  to  (Straus),  A., 

i,  638. 
Ethylenebis-isokairolinium    iodide   and 

platinichloride    (Wedekind),    A.,    i, 

184. 
Ethylenediamine  periodide    (Linarix), 

A.,  i,  769. 
Ethylenediammonium  iridichloride 

(GuTBiER  and  Linden),  A.,  ii,  1026. 

tungstate  (Ekeley),  A.,  i,  556. 

double  salts  of  metals,  morpho trophy 
of  (Rosicky),  a.,  i,  458. 
Ethylene  di-2-stilbenyl  ether  (v.  Kos- 

TANECKi  and  Tambor),  A.,  i,  225. 
Ethyleneglycolcarbonic    acid,    calcium 

salt  (Siegfried  and  Howwjanz),  A., 

i,  352. 
Ethylenic   compounds,    aromatic,    poly- 
merisation   of    (Francesconi    and 
PuxEDDu),  A.,  i,  226. 

containing  nitrogen  (Busignies),  A., 
i,  736. 
/3-Ethyl-o-ethyleno-o-ethoxybutane 

(Bruylants),  a.,  i,  228. 
Ethylglaucophanic   acid,  j;?-bromo-  and 

^-iodo-aniline,      pyridine,      ^-bromo- 

and     ^-iodo-quinoline,     cfesium    and 

rubidium    salts     (Liebermann     and 

Truchsass),  a.,  i,  405. 
7-Ethylhexan-5-one,  7-hydroxy-  (Blaise 

and  Maire),  A.,  i,  85. 
5-Ethylheptan-6-onoic  acid,  ethyl  ester 

(Blaise  and  Koehler),  A.,  i,  478. 
a-Ethylhydantoin  (Koenigs  and  Mylo), 

A.,  i,  87. 
Ethyl     hyiroxj -tert.  -hutyl    ketoxime, 

phenylhydrazone,  semicarbazone,  and 

phenylurethane    (Blaise    and    Her- 
man), A.,  i,  632. 
A^-Ethyl-o-hydroxylaminobenzoic     acid 

(Bamberger  and  Pyman),  A.,  i,  574. 
Ethylidenebis-4-hydroxy-7-methylcou- 

marin    (ANScHtirz,     Wagner,     and 

Junkersdorf),  a.,  i,  664. 
Ethylidenedi-jt7-aminoacetophenone,  tri- 

chloro-  (Wheeler  and  Jordan),  A., 

i,  674. 
Ethylidenedi-?»-    and     -^^-aminobenzoic 

acids,  trichloTo-  (Wheeler  and  Jor- 
dan), A.,  i,  673. 
Ethylidenedi-5-bromo-2-aminobenzoic 

acid,  trich\oTo-  (Wheeler  and  Jor- 
dan), A.,  i,  673. 
Ethylidenedi-m-bromoaniline,  trichloro- 

( Wheeler  and  Jordan),  A.,  i,  673. 
Ethylidenedi-4-bromo-l-naphthylamine, 

irichloro-   (Wheeler   and  Jordan), 

A.,  i,  674. 
Ethylidenedi-j0-bromo-(?-  and  -w^nitro- 

aniline,    trichloTo-     (Wheeler    and 

Jordan),  A.,  i,  673. 


Ethylidenedi-?n-chloro-;t?-toluidine,    tri- 

chloro-  (Wheeler  and  Jordan),  A., 

i,  673. 
Ethylidenedi-^^-iodoaniline,      ^Wchloro- 

(  Wheeler     and     Jordan),     A.,     i, 

673. 
Ethylidenedi-i?-nitro-o-toluidine,       tri- 

chloro-  (Wheeler  and  Jordan),  A., 

i,  673. 
Ethylidenedi-o-and-m-nitro-^-toluidine, 

trichloTo-    (Wheeler  and  Jordan), 

A.,  i,  673. 
Ethylideneiminosulphonic     acid,     bar- 
ium   salt   (Chemische   Fabrik   von 

Heyden  Akt.-Ges.  ),  A.,  i,  704. 
Ethylidenec?/c^opentane  and  its  nitroso- 

chloride,    and    nitroldiperide    (Wal- 

lach    and     v.     Martius),     A.,     i, 

385. 
C-Ethyliminodiacetic  acid,  diethyl  eater 

and    its    nitroso-derivative   and  their 

refractions      (Stadnikoff),     A.,     ii, 

843. 
5-Ethyliniino-l:l-dimethylc2/cZohexan-3- 

one,  4-oximino-  (Haas),  T.,  423. 
5-Ethylimino-l:l-diniethyl-A5-c!/cZo- 

hexen-3-ol     and     its     hydrochloride 

and      platinichloride      (Haas),      T., 

422. 
Ethyh'sokairolinium,  platinichloride  of, 

and  bromo-,  and  iodide  of  (Wedekind), 

A.,  i,  184. 
Ethylmalonamide         (Conrad         and 

Sohulze),  a.,  i,  213. 
Ethylmorphine ^Jeriodide  (Linarix),  A., 

i,  769. 
4-Ethylnitro-  and  nitroso-aminobenzoic 

acids,    3:5-dunti-o-,    and    their   ethyl 

esters  (Reverdin  and  DE  Luc),  A.,  i, 

477. 
Ethylnitrolic  acid,  coloured  and  colour- 
less salts  of  (Hantzsch  and  Kanasir- 

SKi),  A.,  i,  281. 
l-EthylcycZopentan-l-ol  (Wallach  and 

V.  Martius),  A.,  i,  385. 
2-Ethylc2/c?opentan-l-one,  and  2-cyano-, 

and  their   semicarbazones  (Best  and 

Thorpe),  T.,  713  ;  P.,  93. 
l-Ethyl-A^-cyc^pentene  and  its  nitroao- 

chloride  and  oxime  (Wallace  and  v. 

Martius),  A.,  i,  385. 
1  -  Ethyl  -  A^  -  ffl/cZopenten  -  2  -  one     (Wal- 
lach   and    V.     Martius),     A.,     i, 

385. 
2-Ethylperimidine  and  its  salts  (Sachs, 

A.,  i,  427. 
^-Ethylphenol,      2:3(or      2:5)-dibromo- 

5(or  3)-nitro-,  and  its  acetate  (Zincke 

and  Henke),  A.,  i,  24. 
o-Ethylphenyl  methoxjrmethyl  ether,  a- 

hydroxy-  (Hoering  and  Baum),  A.,  i, 

571. 
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10  Ethylphthaloperine,         10-hydroxy- 

:.Sa(1i>,   a.,  i,  4:50. 
Ethylpiperidine  liy<irioH)(lc  of,  and  i-$- 
liyiiroxy-   (-1  ■/;//«. •0///A////7W),   and   its 
auricliloridenii'l  ]ii<i!ite  (LoKFi.Eli  aud 
SiiKiZKi.),  A.,  i.  If 2. 
a-Ethylpiperidylalkine,  optically  active 
(coiiliydrine),  const  itution  of  (LuFFLKR 
antl  Ts(rHUNKE),  A.,  i,  324. 
S-Ethyl  2  propylbenzopyranol  (  Decker 

and  V.  Kkm.knmk.ik.i,  A.,  i,  117. 
3  EthyI-2-propylbeniopyroniain      ferri- 
chloride    (Dkckk.k    and    v,     FklI-KN- 
HKiuj),  A.,  i,  117. 
Ethyl        propyl        ether,        /3-chloro- 
(CAniiiKi;),  A.,  i,  354. 
/Jiodo-  (Kakvonkn),  a.,  i,  202. 
Ethyl   {.wpropyl    ketone  setnicarbaxono 

(Hi.AisK  and  Hkkmas),  A.,  i,  633. 
Ethylpyridine,   J -/S- hydroxy-   {4-picofyl- 
alkine)  aud  ita  pyridoniuro  iaonieride 
(LiiKFLER    and     Stietzel),     a.,    i, 
181. 
2  Ethylquinaioline, /</rrtchloro-(BooERT 

and  May),  A.,  i,  330. 
l-£thyl-2quinolone,    5-aniino-,  and  its 
hydrochlorido    (Decker  and   Eng- 
LER),  A.,  i,  512. 
4-cyano- (Kai'kmann  and  Albertini), 
A.,  i,  O.'iS. 
jS'Ethylquinaclidine,  a-oximino-  (Rark, 
Kri.ii;A,     and     Naumanx),     A.,     i, 
407. 
i\'-EthyItetrahydropapaverine    aud    its 

picrato  (Pyman),  T.,  1744. 
1 -Ethyl tetrahydroquinoline   picrate  (v. 

Buaun),  a.,  i,  604. 
0  Ethylthiolbenzoic  acid  and  its  etliyl 
ester   (Kauhwekkk    vdkm.    Mei8TKR 
Lucas,  &  Brininc.),  A.,  i,  231. 
2-Ethylthiol-5-ben«yl-4-methyldihydro- 
6-pyrimidone  (Wheeler  and  McFar- 
LANP),  A.,  i.  678. 
6-Ethylthiol-3-methylacetophenone 
(ArwEUs  and  Akndt),  A.,  i,  669. 
2-Ethylthiol-5-methyl-6-pyrimidone-4- 
carboxylic   acid   and   its  ethyl   ester 
(Johnson   and    Mackenzie),    A.,   i, 
840. 
2-Ethylthiolpyriimdine,  6-thio- 

(Wheeler    and    Liddle),     A.,      i, 
61. 
o-Ethylisovaleric  acid,  3-hydroxy-,  and 
its  ethyl  ester  (Blaise  and  Maire), 
A.,  i,  85. 
o-  and  3-Eucaine,  reaction  to  distinguish 
between  (Candussio),   A.,   ii,   450, 
838. 
new  reaction  to  distinguish  betw^een, 
and  distinction  from  cocaine  and  its 
substitutes    (Saporetti),     A.,     ii, 
771. 


'    EuciUt/ptus  nrti/l-nUa/u,  tanniu  from  the 
I        baric  {mnlrUo-hark)  of  (Dkkkrr),  A.,  i, 

403. 
I    Euralyptus  Ruiddtri,Q\\  from  (ScHlMMEL 
k  Co.),  A.,  i,  113. 
Euffenol,     estimation     of,     in     clorea 

(Kek  h),  a.,  ii,  944. 
Eagenol-and  il«>eaRenoI-Aeetamide«,  pre- 
paration of -V  substituted  aininomcthyl 
derivative-s  of  (Kinhi»i:n),  A.,  i,  508. 
Eagenolacetopiperidylmethylamide  and 
its  hydrochforidf  ;Kinh<iks),  A.,i,508. 
Eagenyl     camphor-^  sulphonate,      and 
hydrogen  eamphorat*,  rotatory  pow- 
ers of  (HiLDiTcH),  T.,  338. 
methyl  ether  (rtozonide  (Majima),  A., 
i,  945. 
MoEorenyl  camphor-^-snlphonate.   and 
hydrogen    camphorate,   and    rotatory 
powers  of  (Hii.ditch),  T.,  338. 
Enqainine  guaiacolsulphonate  (Taci.ia- 

viNi),  A.,  i,  224. 
Euxanthone, .  two    isoroerit*.    monoalkyl 
ethers  of   (Herzio  and    Klimosch), 
A.,  i,  46. 
Evaporation,    cold    pro<luced    by,    and 
atmospheric  humidity,  lecture  demon- 
stration of  (Stroman),  a.,  ii,  308. 
Evoilia  hortenxis.     See  "  Usi  "  leaveti. 
Excretion  and  detection  of  atoxyl  in  the 
urine  (Lockemann   and   Pauckk), 
A.,  ii,  167. 
of     creatinine,     oxygen     and     (vax 
HoooEXHUYZE    and    Verploeoh), 
A.,  ii,  331. 
of    iodine   and    lithium   by   the   bile 

(Fricker),  a.,  ii,  79. 
of    iodine    from    the   dog's  organism 
(Abderhaldex  and  Slavu),  A.,  ii, 
820. 
of  magnesium  and  calcium  (Mendel 

and  Benepict),  A.,  ii,  253. 
of  total  nitrogen  and  uric  acid  during 
feeding  with  proteoses  (Asher  and 
Reichenau),  a.,  ii,  913. 
of     endogenous     purines,     effect     of 
muscular   work    on    (Kennaway), 
a.,  ii,  166. 
of  radium  emanations  by  the  human 
organism  (Kohlrausch  and  Plate), 
A.,  ii,  913. 
of  uric  acid  in  normal  man  (Hanzlik 

aud  Hawk),  A.,  ii,  79. 
See  also  Urine. 
Expansion  of  gases  and  vapours,  lecture 
demonstration    of    (Rebenstorff) 
A.,  ii,  307. 
of  gases,  coefficients  of  (Leduc),  A. ,  ii, 

542. 
coeflBcient,    specific   cohesion,    surface 
tension    and    molecular    weight    of 
solvents  (Walden),  A.,  ii,  122. 
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Explosion  gases,  carbon  monoxide 
poisoning  by  (Lew in  and  Poppen- 
berg),  a.,  ii,  690. 
Explosive  wave  in  explosive  mixtures  of 
gases,  lecture  experiment  to  demon- 
strate the  velocity  of  (Emich),  A,,  ii, 
656. 
Extraction  apparatus  (Fiutsch),  A.,  i, 

547. 
for  simultaneously  extracting  a  solid 

and  filtering  the  solution  obtained 

(Eecokd),  a.,  ii,  223. 
for     continuously     extracting     solids 

(Gebhard  and  Thompson),  A.,  ii, 

393. 
new  forms  of  percolating  and  (v.  der 

Heide),  a.,  ii,  431. 
new  condenser  for  (Fraschina),  A., 

ii,  564. 
simple, ,  for    extraction    in    the    cold 

(Scheoedek),  a.,  ii,  647. 
intermittent  or  continuous  (Vigreux), 

A,,  ii,  655. 
for  extraction   of  liquids  with  ether 

(FiSKE),  A.,  ii,  656. 
simple,  for  fat  (Bowser),  A.,  ii,  770. 
for  plant  products  (  Auld  and  Pickles), 

A.,  ii,  563. 
Extractor,    Scheibler's   modification  of, 
for  use  with  large  quantities  of  solid 
(Jackson  and  Clarke),  A.,  ii,  826. 
Extractiim  Tanaceti,  estimation  of  con- 
stituents of  (Matthes  and  Serger), 
A.,  i,  945. 
Eye,   pupil  of,  influence  of  calcium  on 
(AuER  and  Meltzer),  A.,  ii,  909. 


Eeeces,  animal  (EMMETxand  Grindley), 
A.,   ii,    528  ;    (Emmett),    A.,   ii, 
772. 
estimation  of  fatty  matter  in  (Em- 
mett), A.,  ii,  772. 
of  dogs,  the  content  of,  in  cholesterol 
and  coprosterol  (Kusumoto),  A., 
ii,  79. 
influence  of  tolylenediamine  on  the 
cholesterol     content    of    (Kusu- 
moto), A.,  ii,  79. 
the    cholesterol    content    of,    with 
ordinary     nutrition     and     after 
administration      of      cholesterol 
(Kusumoto),  A.,  ii,  79. 
comparison  of  the   analysis  of  fresh 
and  air-dried  (Emmett  and  Grind- 
ley),  A.,  ii,  528. 
estimation  of  fatty  matter  in  (Chapus), 
A.,  ii,  947. 
Faraday's    law.      See    under    EJectro- 
chemistry. 


Earoelite  from    Nolsii,    Fieroe   Islands 

(Heddle),  a.,  ii,  62. 
Fat,  C5^HjQ40e,  from  oil  of  parsley  seeds 
(Vongerichten  and  Koiiler),  A.,  i, 
454. 
Fat,  development  of,  in  the  black  walnut 

(Juglans  nigra)  (M'Clenahan),  A., 

ii,  924. 
synthesis  in   the   epithelium   of    the 

frog's  intestine  during  fat  resorption 

(Noll),  A.,  ii,  327. 
animal  (Nukada),  A.,  ii,  73. 
the  cutaneous  (Unna  and  Golodetz), 

A.,  ii,  910. 
of    hens'   eggs    (Paladino),    A.,    ii, 

498. 
of  the  liver,  kidney,  find  heart  (Hart- 
ley), A.,  ii,  697. 
from    seed   of  Erythrina  hypaphorus 

sahumhrans      (Cohen),      A.,      ii, 

925. 
and    oils,     theory    of    hydrolysis    of 

(Kellner),      a.,     i,     357,      548, 

759. 
hydrolysis  of,  by  the  pancreatic  secre- 
tion, action  of  electrolytes  on  (Ter- 

roine),  a.,  ii,  497. 
natural,  occurrence  of  mixed  glycerides 

in  (Klimont  and  Meisels),  A.,  ii, 

597.  _ 
catalytic     reduction     of    (Paal    and 

Roth),  A.,  i,  358. 
absorption  (Whitehead),  A.,  ii,  498. 
stained  with  Sudan  III,  absorption  of, 

by  the  organism  (Mendel),  A.,  ii, 

747. 
digestion  of  (Levites),  A.,  ii,  904. 
extraction  of  phytosterols  and  chol- 

esterols    from    (Heiduschka     and 

Gloth),  a.,  ii,  381. 
detection  of  benzoic  acid  in  (Fischer 

and  Gruenert),  A.,  ii,  708. 
colour  reactions  of  (Schlumberger), 

A.,  ii,  447. 
estimation  of,  in  pork  and  other  pro- 
ducts containing  water  (Perrier), 

A.,  ii,  628. 

Feeding  materials,  nature  of  the  acid 

soluble     phosphorus     compounds    of 

some  important  (Hart  and  Totting- 

ham),  a.,  ii,  926. 

Felspar,    decomposition    of,    by    water 

(Funk),  A.,  ii,  146. 
caesium  in  (Vernadsky),  A.,  ii,  412. 
potash,  calcium  in,  and  the  formation 

of  myrmekite  (Schv^tantke),  A.,  ii, 

588. 
Fenchelylamine  and  its  hydrochloride, 
and    platinichloride    (Wallach    and 
Ritter),  a.,  i,  812. 
Fenchelylcarbamide     (Wallach     and 
Ritter),  A.,  i,  812. 
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FeiiciKuyif  arbiinide       and       rnrl»iiniide 

(Iriiv.iiivi  willi  pii>uri<]iiic  (Wam.acii 

liwl  liii  iKiti,  A..  I,  812. 
Fenchene    rrom    rcn.liyl    chloride    and 

pntassiuin    hviliuxide   (KoSDAKOFF), 

A.,  i,  .ni. 
Fenchenonie  acid  and  iU  phenylhydraz- 

Olio  (Aschan),  a.,  i,  669. 
Fencholic  aoid,  ilwamyl  ester,   anilide, 

and  chloride  (WALliACH  and  WiES- 

HAis),  A.,  i,  812. 

"Fenoholio  aoid    and   its  amide  and 

unilide  (Wallacu  and  Humiikuokk), 

A.,  i,  813. 
Fenchone,  alcohols  and  aromatic  hydro- 
carbons   derived    from   (Lkkoihk), 
A.,  i,  69fi. 

racemic  piuiiconc  from  (Wallach  and 
WiENHAl's),  A.,  i,  812. 

biological  oxidation  of  ( Rimini X  A., 

i,  728. 
thio-  (KiMiNt),  A.,  i,  725. 
r-Fenohone,  syntheHis  of  derivatives  of 
(HouvKAULT  and  Lkvallois),  A.,  i, 
497,  f>95. 
Fenctayl  alcohol,  origin  of,  in  tlie  hydra- 
tion   products   of  pineiie  (BakuIKR 
and  CJHiiiNAUU),  A.,  i,  501. 
oxidation  of   (Bi.iMANN    and    ZsiT- 

8CHKI.),  A.,  i,  658. 
thio-,    and    its    mercury    derivative 
(Rimini),  A.,  i,  725. 
Fenohyl  chloride  (Konuakoff),  A.,  i, 

;ni. 
Fenchyl  derivatives  (Kondakoff),  A., 

i,  :ni. 
Fermentation,    influence    of    inorganic 
salts,     particularly      of     stannous 
chloride,  on  (Gimei,),  A.,  ii,  171. 
life     of    yeiist    after    (Kayser    and 

Dkmolon),  a.,  ii,  823. 
acetic  acid,  in  urine,  action  of  ultra- 
violet rays  on  (Hknki  and  Schnitz- 
ler),  a.,  ii,  753. 
alcoholic,    iniluenco    of    aeration    on 
formation  of  volatile  products  in 
(Kayskr  and  Demolon),  A.,  ii, 
170. 
paralysing     action     of     acids      on 
(IlosENBi.A'iT  and   Rozknband), 
a.,  ii,  752. 
in      presence     of     sulphuric     acid 

(Mautinand),  a.,  ii,  822. 
reduction  of  nitrates  during  (Paris 

and  Mausiglia),  A.,  ii,  82. 
intlucnceofhumuson(DziERZBiCKi), 

A.,  ii,  751. 
and     plant     respiration,     relation 
between  (Kostytscueff),  A.,  ii, 
84. 
sucrose,    lactic   acid   in   (Buchxer 
and  Melsenueimer),  A.,  i,  881. 


Fermentation    <'i      'i::     ,     th.        !•    •    of 
aiiiiiionium  s.i  •  :  :i    { 1'.:  i  i     .  i.(i), 

A.,  ii,  423. 
of  fruit  and  g:  i;  >  <«.  addition  of 

ammonium  .<,iii>  m  the  (Bikrbero), 
A.,  ii,  823. 
of  amino-acids  (Effront),  A.,  ii,  690. 
ammoniacal  (Effront),  A.,  ii,  255. 
cell-free,    att<?mpta    to    explain,    by 
experiments    with    the    ultra-filter 
(v.  Lkbehekf),  a.,  i,  863. 
citric  acid  (Herzimi  and  Polotzkt), 
A.,  i,  285. 
by     CUromyceUs    (BiTCHXRR     and 
WiJSTK.VFKLD),  A.,  ii,  602. 
lactic  acid,  stereochemistry  of  (Herzoo 

and  HOrtii),  A.,  ii,  601. 
nitrate,    (pLintitative    estimation    of 
(Eranzen  and  L.uhmann),  A.,  ii, 
1044. 
yeast,  inilticnce   of  ethyl   alcohol   on 

(Kochmann),  a.,  ii,  336. 
zymase,  function  of  organic  phosphorus 
coini>ounds   in   (Iwanoff),    A.,   i, 
752. 
Fennentations,  simple  ventilating  tube 

for  (Bjerreuaaud),  A.,  ii,  920. 
Fermented     beverages,    detection     of 
benzoic  and  salicylic  acids  in  (Robin), 
A.,  ii,  273. 
Ferments.     See  Enzymes. 
Ferratin,  Schmiodeberg's  (Salkowski), 

A.,  i,  274. 
Ferric  salts.     See  under  Iron. 
Ferrigallic  acid,  chloro-,  and  ^droxy- 

(SlLIiKKMANX  and   OZOROVITZ),  A.,  i, 

32. 
Ferrites.     See  under  Iron. 
Ferroboride,  action  of  chlorine   on,  at 

high  temperatures  (Hoffmann),  A., 

ii,  48. 
Ferrocyanides.     See  Iron  organic  com- 
pounds. 
Ferromagnetic  substances,  specific  heat 

of  (Du.MAs),  A.,  ii,  542. 
Ferrous  salts.      See  under  Iron. 
Fever,    destruction    of  body-protein   in 

(Shaffer),  A.,  ii,  507. 
Fibre,  vegetable,  quick  identification  of 
(Manea),  a.,  ii,  190. 

estimation   of,   by  reversed    filtration 

apparatus  (I waxowsky).  A.,  ii,  272. 

"Fibre,    crude,''    nature  of    the   cutin 

contained  in  (Si'tthoff),  A.,  ii,  695. 
Fibrin,  inhibitinsj  action  of  neutral  salts 

on    the    swelling    of    (Fishek     and 

Moore),  A.,  i,  856. 
Filter  for  liquids  maintained  at  constant 
temperature      in      a      thermostat 
(Morales  Chofr6),  A.,  ii,  393. 

funnel.     See  Funnel. 

holder  (Hansex),  A.,  ii,  35. 


1314 


INDEX    OF   SUBJECTS. 


Filter,  metallic,  with  adjustable  uuifonii 
interstices      reducible      to      ultra- 
microscopic     dimensions     (Gobbi), 
A.,  ii,  600. 
paper,  preservation  of,  and  its  influ- 
ence  on   certain     estimations     (de 
Koninck),  a.,  ii,  611. 
papers,    folded  quantitative   (Hart), 
A.,  ii,  178. 
Filters,  Berkefeld,  efficiency  of  (Bulloch 

and  Craw),  A.,  ii,  509. 
Filtering,  apparatus  for  decanting  and 

(Hudk;),  a.,  ii,  307. 
Filtering     apparatus     for    microscopic 
colouring  matters  and  sterilised  solu- 
tions (DoMiNiKiEWicz),  A.,  ii,  656. 
Filtering  crucible,  new  (Brunck),  A., 

ii,  826. 
Filtration,  reversed,  apparatus  for,  and 
its  application  to  estimation  of  fibre 
(Iwanowsky),  a.,  ii,  272. 
Fischer's  salt.     See  Potassium  cobalti- 

nitrite. 
Fisetol,     o-hydroxy-,     trimethyl    ether 
{Q-hydroxy-l-A-dimethoxyphenyl  meth- 
oxymethyl  ketone)  and  its  oxime  and 
tetramethyl  ether  (Herzig  and  HoF- 
mann),  a.,  i,  165. 
Fish  flesh,  extractives  from  (Suwa),  A., 
ii,      77  ;     (Suzuki,     Yoshimura, 
Yamakawa,     and    Irie),    A.,    ii, 
910. 
oils,     characterisation     of,     by     the 
bromine   additive    products   (Bull 
and  Johannesen),  A.,  ii,  274. 
Fittig  reaction  and  the  dark  blue  sodium 
bromide   resulting   from   sodium   and 
bromobenzene  (Mohr),  A.,  ii,  885. 
Flame,  Bunsen.     See  Bunsen  flame, 
oxyhydrogen,  temperatureof  (Bauer), 
A.,  ii,  657. 
Flames      of      different      temperatures, 
spectroscopic    investigation    of  the 
behaviour     of     metallic    salts     in 
(Auerbach),  a.,  ii,  105,  279. 
electrical      conductivity      of      saline 

(Gouttefangeas),  a.,  ii,  784. 

composition    of    tlie    gases    in    very 

hot  (Haber  and  Hodsman),  A.,  ii, 

801. 

demonstration  of  the  presence  of  ozone 

in  (Manchot  ;   Loew),  A.,  ii,  993. 

Flasks,  measuring,  burette  for  calibrating 

(Mulder),  A.,  ii,  90. 
Flaveosines  (Grandmougin  and  Lang), 

A.,  i,  971. 
Flavone  derivatives,  completely  methyl- 
ated (Herzig  and  Hofmann),  A.,  i, 
165,  403. 
Flavonol  derivatives,  completely 
methylated  (Waliaschko),  A.,  i, 
248. 


Flavonols,  formation   of,    from  benzyl- 
idenecoumaranoufs      (Auwkrs      and 
MIJLLER),  A.,  i,  45. 
Flesh,    influence    of    cold    storage    on 
(Emmett    and     Grindley),    A.,    ii, 
503. 
Flour,  bleaching  of  (Ladd  and  Bassett), 
A.,  i,  341  ;  (Halliburton),  A.,  ii, 
917. 
and  cereals,  action  of  sulphur  dioxide 
on  (Carteret  and  Carteret),  A., 
i,  341. 
Fluids,    propagation    of    "shocks"   in 

(Duhem),  a.,  ii,  974. 
Fluidity  and  viscosity  (Bingham  and 

Harrison),  A.,  ii,  382. 
Fluorene,   reduction  of,   in  presence  of 
nickel  oxide  (Ipatieff),  A.,  i,  466. 
hydrogenation    of    (Si'IEGEl),   A.,    i, 

297. 
perhydride  (Schmidt  and  Fischer), 
A.,  i,  19. 
Fluorescein,  constitution  of  (Kehrmann, 
Dengler,  and  Scheunert),  A.,  i, 
249. 
and  quinolphthalein  dyes,  constitution 
of  (Kroi'p  and  Decker),  A.,  i,  248. 
preparation  of  the   salts  of  mercury 
derivatives  of  (Pauly  and  Trau- 
mann),  a.,  i,  280. 
sodium  salt  (Acree  and  Slagle),  A., 

i,  650. 
dihromo-,  asymmetric,  and  its  diacetyl 
derivative  (Heller  and  Meyer), 
A.,  i,  585. 
Fluorescence,    colour    of,   and    solvent 
(Stobbr),  a.,  ii,  282. 
of      potassium       quinoldisulphonate 

(Kauffmann),  a.,  i,  96. 
of  waters,  processes  used  to  measure 
(Dienert),  a.,  ii,  361. 
Fluorescent    substances    contained     in 

water  (Dienert),  A.,  ii,  361. 
Fluorides.     See  under  Fluorine. 
Fluorine,      presence      of,      in     grapes 
(Lei'Erre),  a.,  ii,  338. 
behaviour      of,      towards     nitrogen, 
oxygen,  and   chlorine  at   the  tem- 
perature of  the  electric  arc  and  the 
induction    discharge     (Ruff    and 
Zedner),  a.,  ii,  395. 
Fluorides,     new     (Ruff,     Zedner, 
Schiller  and    Heinzelmann), 
A.,  ii,  244. 
in  wine  (Mensio),  A.,  ii,  614. 
in  foods,  apparatus  for  estimation  of 

(Rosset),  a.,  ii,  933. 
and  sulphates,  quantitative  separa- 
tion of  (Ehkenfeld  and  Indha), 
A.,  ii,  435. 
Fluorine  organic  compounds,  heats  of 
formation  of  (Swarts),  A.,  ii,  297 
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Fluorine,      detection       of,      in       beii 

(Flamand),  a.,  ii,  180. 
colorinietric     method    of   estimating 

(Mekwin),  a.,  ii,  942. 
Fluoro  salts  ( E  I'li  ka i  m  and  Barteczko), 

A.,  ii,  2-26. 
Fluorspar,  blae,  luminescence  phenomena 

of  (Mkyek),  a.,  ii,  5. 
Fteniculum  officinale,   oil  from  (ScHlM- 

MEL  &  Co.),  A.,  i,  113. 
Fcetus,    liunian,     purines    and     purine 
metabolism      of      the     {Weli,.h     and 
Cooi'ER),  A.,  ii,  1034. 
Foods,    so-called    nitrogen-free    extract 

substances  i  n  ( KiiN  i  u  and  St;tthoff), 

A.,  ii,  608. 
canned,  toxicology  of  tin  with  special 

reference    to    (Schryvbr),    A.,    ii, 

1043. 
detection  of  benzoic  acid  in  (JoNKSCU), 

A.,  ii,  707. 
estimation  of  carbohydrates  in   (ORN 

Heiii>eu),  a.,  ii,  1057. 
apparatus  for  estimation  of  fluorides 

m  (R088KT),  A.,  ii,  933. 
volumetric  estimation   of  sulphurous 

acid  in  (Blakez  and  Chellk),  A., 

ii,  343. 
detection  of  benzoic  acid  in  (JoNKScu), 

A.,  ii,  627. 
Forceps,  substitute  for  (Easley),  A.,  ii, 

431. 
Formaldehyde,  ia  it  produced  by  boiling 

solutions  of  sucrose !  (La  Wall), 

A.,  ii,  835. 
condensation  of  (LoEw),  A.,  i,  456. 
condensation  of  2-methylindole  with 

(Voisenet),  a.,  i,  607. 
action  of  pheuylhydrazine  on  (Iljin), 

A.,  i,  675. 
asaimilation  of  (Bokorny),  A.,  ii,  70. 
formation   of  glycogen    from,    in    the 

liver  (Grube),  A.,  ii,  328. 
gaseous,    behaviour    of   green    plants 

towards  (Grafe  and  Vieser),  A., 

ii,  922. 
nutrition  of  plants  with  (Bokorny), 

A.,  ii,  695. 
direct    detection   of,    in    leaves,    and 

reagents    for    (Bokorny),    A.,    ii, 

1057. 
detection  and   estimation  of,  in  wiue 

stored   in   barrels  which  have  been 

disinfected  with  (Schaffer),  A.,  ii, 

99. 
detection  of,  in  milk  (Rothenfusser), 

A.,  ii,  91. 
detection  and  estimation  of,  in  milk 

(Shrewsbury  and  Knapp),  A.,  ii, 

192. 
colorimetric  method  for  the  estimation 

of,  in  milk  (Jones),  A.,  ii,  99. 


Formamidine    dcriratives,   reactions    of 

(Da INS  and  Brown),  A.,  i,  781. 
Formanilide,    «»-chloro-    (Davis),    T., 

1398. 
Formanisidideoxime      acetate,      cyano- 

(WiKLANU,  Semper,  and Gmbun),  A., 

i,  610. 
Formio  acid,  constitution  of  (Fbiknd), 
P.,  91. 

S reparation  of  (SrsAuaz),  A.,  i,  693. 
ecomposition  of,   by  sulphuric  acid 
(Meykr),  a.,  i,  626. 
lecithin,  and  choline  (Krancuini),  A., 

ii,  165. 
iron  salts  (Belloni),  A.,  i,  283. 
ethyl  ester,  compound  with  magnesium 

iodide  (Menhciu'tkin),  A.,  1,  82. 
replacement  of,  by  ita  esters,  especially 
as  concerns  its   behaviour  towards 
bicarbonate  solutions  (Makowka), 
A.,  i,  694. 
estimation  of  (Franzek  and  Gkeve), 

A.,  ii,  1057. 
in  fruit  juices,  estimation  of  (ScHM'akz 

and  Wkber),  A.,  ii,  355. 
and  its  salts,  volumetric  estimation  of 
(AuBRBACH  and  PlOddbmaxn),  A., 
ii,  355. 
Formin,  </mitro-  (Vender),  A.,  i,  692. 
Formoximeazocarbonamide       and      its 
nit'tallio  salts  (Wiei.and  and  Hes.s), 
A.,  i,  8S4. 
Formoximehydrazocarbonamide     (WiR- 

LANi)  and  Hess),  A.,  i,  884. 
Formolse,  structural,  for  inorganic  sub- 
stances, theoretical  basis  of  (Werner), 
A.,  ii,  990. 
Formylamino-.     See  under  the    Parent 

substance. 
Formylcarbamic      acid,      ethyl      ester 
(Ri'UEMANN    and    Priestley),    T., 
454  ;  P.,  62. 
a-Formyl-iS-ju-bromophenylhydrazine,  /3- 

nitroso-  (GiovETTi),  A.,  i,  738. 
a-Formylfluorene,  and  its  additive 
product  with  phenylcarbimid^,  benzo- 
ateand  acetate,  and/3-,  and  its  anilino- 
derivative  and  jiheuylhydrazone  (Wis- 
licenus  and  Waldmuller),  A.,  i, 
241. 
9-Formylfluorene      (Wislicenus      and 

WALDMiJLLEK),   A.,  i,  241. 

Formylglycyl    chloride    (Max),   A.,    i, 
926. 

Formylsuccinic  acid,  ethyl  ester,  and 
its  relationship  to  aconic  acid, 
and  its  salts,  and  compound  wiih 
phenylcarbimide  (Wislicenus, 

Buklen,  and  Reuthe),  A.,  i,  9. 
methyl  ester,  copper  salt,  and  its  basic 
methoxide  (Wislicenus,  Boklen, 
and  Reuthe),  A.,  i,  10. 
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o  Formyl-)87?-tolylliydrazine,     and      )8- 

iiitroso-  (GiovETTi),  A.,  i,  738. 
Frankincense,  oil  of,  olibauol  from,  and 
action  of  zinc  chloride  on  (Haensel), 
A.,  i,  112. 
Freezing  of   hydrogels    (Fischer    and 

Bobertag),  a.,  ii,  54.5. 
Freezing  point  curves  in  a  binary  system 
(Jonker),  A.,  ii,  466, 
or    melting-point    curves    of    binary 
systems  when  the  solid  phase  is  a 
mixture  of  the  two  components  and 
a  compound  is  formed  (van  Laar), 
A.,  ii,  376. 
Freezing  point  apparatus,   metronome 
interrupters  for  electromagnetic  .stirrers 
in  (Beckmann),  A.,  ii,  642. 
Freezing  points  of  gaseous  mixtures  at 
very   low  temperatures  (Baume),  A., 
ii,  545. 
Friction,  internal.     See  Viscosity. 
Friedel-Craft  reaction,  course  of,  with 
unsymmetrical     polycarboxylic    acids 
(Kirpal),  A.,  i,  509. 
Frogs,  abolition  of  oxalic  acid  poisoning 
in,  and  cause  of  oxalic  acid  action 
(Januschke),  a.,  ii,  1043. 
heart.     See  Heart, 
intestine.     See  Intestine, 
muscle.     See  Muscle, 
pupil,    effect    of    carbon    dioxide    on 
(Auer),  A._,  ii,  250. 
Fruit  juices,  estimation  of  formic  acid  in 

(ScHWARZ  and  Weber),  A.,  ii,  355. 
Fruits,  estimation   of  organic  acids  in 

(Jorgensen),  a.,  ii,  445. 
Fucose  (Tollens  and  Rorive),  A.,   i, 

555. 
Fulminic  acid  (Wieland),  A.,  i,  892. 
two  new  methods  of  preparing  (Wie- 
land), A.,  i,  215. 
and  polymerisation  of  (Wieland  and 
Hess),  A.,  i,  369  ;  (Palazzo),  A., 
i,  776. 
mercury  salt,   action  of  halogens   on 
(Wieland),  A.,  i,  892. 
Fumaric    acid,   cerous  salts  (Rimbach 
and  Kilian),  A.,  ii,  811. 
aniline   hydrogen    salt   (Tingle   and 
Bates),  A.,  i,  910. 
Fumaric  acid,  chloroiodo-,  iodochlorides 
and  iodoso-  compounds  from(THiELE 
and  Peter),  A.,  i,  879. 
iodo-,  iodosochloride  of  (Peter),  A.,  i, 
879. 
methyl  ester  (Thiele  and  Peter), 
A.,  i,  879. 
di-iodo;  derivatives    of,    with   poly- 
valent   iodine     (Peter),     A.,     f, 
879. 
Fumaroles  of  Vesuvius,  minerals  of  the 
(Lacroix),  a.,  ii,  57. 


Fumaroles,    methods  for  collection  and 
preservation  of  gases  from  (Gaut- 
ier),  a.,  ii,  745. 
volcanic,  gas   from  (Gautier),  A.,  ii, 
674. 
nature  and  origin  of  gases  forming 
(Gautier),  A.,  ii,  744. 
Fumaroyltropeine  and  its  hydrochloride 
and  hydriodide  (Jowett  and  Pyman), 
T.,  1026. 
Fames,    chemical,    electric    charges    on 
(de  BROGLiRand  Brizard),  A.,  ii,535. 
Fungi,    oxidation      by    (Herzog    and 
Meier),  A.,  ii,  423. 
enzymes   which    produce   cleavage  of 
polysaccharides    in    the    juice    of, 
and  amount  of  oxydases  in  the  juice 
of  (Pringsheim  and  ZEiMPLi^.N).  A., 
ii,  1045. 
specificity   of  peptolytic   enzymes   in 
different        (Abderhalden       and 
Pringsheim),  a.,  ii,  423. 
relation  of  magnesium  and  phosphorus 

to  growth  of  (Reed),  A.,  ii,  510. 
are  they  able  to  utilise  the  elementary 
nitrogen  of  the  air  and  to  increase 
the    total     nitrogen    of    the    soil  ? 
(Heinze),  a.,  ii,  510. 
higher,  chemistry  of  (Zellner),  A.,  i, 
543;  A.,  ii,  175,  922. 
presence    of   urea   in    (Goris    and 
Mascr]^.),  a.,  ii,  175. 
lower,  enzymes  of  some  (Dox),  A.,  ii, 
510. 
intracellular  enzymes  of  (Dox),  A.,  i, 
861. 
Fungus  diastase  (Zellner),  A.,  i,  513. 
Funnel,  filter,  automatic  (Bailey),  A., 
ii,  877. 
and  funnel   strainer    (Pessler),    A., 
ii,  35. 
Furan  derivatives,    peculiarities   in  the 
decomposition   of  (Trephilieff  and 
Mangubi),  a.,  i,  821. 
Furazan-3:4-dicarboxyanilide        (Dim- 
roth  and  Dienstbach),  A.,  i,  64. 
Furfuraldehyde,  homologues  of  (Fenton' 

and  Robinson),  T.,  1334  ;  P.,  193. 
Furfuraldehydephloroglucide  (Votocek 

and  Krauz),  A.,  i,  949. 
Furfuran  series,  passage  to  (Pariselle), 

A.,  i,  282. 
Furfuroids,  estimation  of,  in  presence  of 

pentosans  (Brauns),  A.,  ii,  443. 
Furnace,  electric,  two  forms  of  labora- 
tory (Friedrich),  a.,  ii,  210.  M 
Furoxan,  (iichloro-   (Wieland),  A.,    i,  fl 

893. 
Furoxancarboxylic  acid  and  its  additive 
compound  with  calcium  chloride  (Wie- 
land, Semper,  and  Gmelin),  A.,    i, 
609. 
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Farozandicarbozylie  acid,   ethyl  ester 
(^Ihyl    glyiiximt-peroxidedicarhmcyl- 
ate),  degradation   of,    and    barium, 
barium   hydrogen,  and   silver  salts 
(WiKLANi),  Skmpkb,  and  Gmklin), 
A.,  i,  609. 
ethyl   ester,    behaviour    of,    towards 
ammonia    and    amines    (Wieland 
and  Gmrus),  A.,  i,  610. 
Forozans    (Wirlakd,     Skmpkr,     and 
Omrlin),  a.,  i,  609;  (Wikland  and 
Gmelin),  a.,  i,  610. 
Fusel  oil,  the  i>art   played  by  bacteria 
ill    formation   of   (Fkinoshkiii),    A., 


ii,  334. 


0. 


Oabbro  and  iron-ore  of  the  Jobrechkine 
Kanien,    Northern  Urals    (Dvpakc), 

A.,  ii,  66. 
Oadolinite     from     Western     Australia 

(Maui. and),  A.,  ii,  69. 
Oadinolite  earths,  extraction  of  lutecium 

from  (Ukbain,  Bourion,  Maillakd), 

A.,  ii,  735. 
Oalactans,   digestion   of   (Bierrt    and 

(iiAJA),  A.,  ii,  325. 
/3-Oalactochloralio  aoid  and  its  lactone 

(Hankhh),  a.,  i,  206. 
Galactose,   itciion  of  Fehling's  solution 
oil  (Anpkiuson),  a.,  i,  881. 

analysis  ot  (Kkunai'),  A.,  ii,  625. 
Galactose  ;'-  bromopheny Ihydrasone 

(HoKMAN.V),  A.,  i,  520. 

Galactose-a  phenylbensylhydrasone, 

pyridine  com|iuund  o>,  aiul  penta- 
acetate  and  its  pyridine  compound 
(Hof.mann),  a.,  i,  521. 
Galactosephenylhydrasone  pyridine 
c(tniiiound  of,  and  acetate  and  its 
pyridine  conipoiintl  (Hofmann),  A.,  i, 
520. 
Galenical  tinctures,  detection  of  wood 

spirit  in  (Cakeite^  A.,  ii,  623. 
Gallacetophenone     semicarbazone     (Fi- 

SCHF.K),  A.,  i,  310. 
Gallalphenylhydrasone  (Nierenstbim), 

A.,  i,  948. 
Gallein,  <«<rachloro-,  and  its  methyl  and 
ethyl  esters,  teiraphenylcarbamate, 
and    tetra-acetyl    derivative    (Orn- 
DORFF    and    Delbridge),    A.,    i, 
734. 
trimethyl  ether,  and  its  methyl  ester 
and   its  salts,  and  cetyl  derivative 
(Orndorff  and   Df.lbridge),   A., 
i,  734. 
Gallic  acid,  complex  salts  (Silbermann 
and  OzRoviTz),  A.,  i,  32. 
d;  and  woamyl  esters  (McKenzie  and 
MtJLLER),  T.,  545,  547. 

xcvi.  ii. 


Oallin,  ^etrachlorotetra-aoetyl-,  and  ite 
silver    salt    (Orndorff  and    Dbl- 
bridge),  a.,  i,  784. 
Oalliom,  electrical  resistance  of  (Gtmn 

and  Hroxikwski),  A.,ii,  118. 
(Himet  from   Idaho   (Kkxp  and    Ginr- 
tiiek),  a.,  ii,  589. 
studies  of  (Skebach),  A.,  ii,  498. 
Gas,  internal  pressure  of  a  (LxDVO),  A., 
ii,  550. 
determination    of    the    beating    and 
illuminating  values  of  (Teclc),  A., 
ii,  441. 
lecture  experiment  for  showing  qnan- 
tiUtive  Tolumetric  analysis  of,  and 
synthesis  of  (Riscbbixth),  A.,  ii, 
564. 
reactions    in    presence    of    catalysts 
(Mayer,   Hekseliro,   Altmatbb, 
and  Jacx)BY),  A.,  i,  758. 
currente,  measurement  of  the  Telocity 
of  (Koepsrl),  a.,  ii,  610. 
Gas  analysis,   ap^ratus    for    (dk    Sa- 
porta),  a.,  ii,  178. 
mercury  bath  useful  for  (Stock),  A., 
ii,  89. 
Gas  burette.     See  Burette. 
Gas-holders,  arrangement  for  preventing 
an  overflow  in  open  water-fed  (WOs* 
trnfeld),  a.,  ii,  894. 
Gas  regulater,  an  electrically  controlled 

(Kkid),  a.,  ii,  296. 
Gaseous  ionisation  and  pressure  (Laby 

and  Kaye),  A.,  ii.  111. 
Gaseous  ions,   charge  of  (Fka}«ck  and 

Westphal),  a.,  ii,  781. 
Gaseous  media,    laws  of   mobility  and 
ditfusion  of  the  ions  formed  in  (Wkl- 
lisch),  a.,  ii,  299. 
Gaseous  mixtures,  liquefaction  and  com- 
pressibility of  .  a  case  in  which  com- 
bination occurs  (Briner  and  Car- 
doso), A.,  ii,  124. 
freezing     points     of,     at     very     low 
temperatures      (Baume),     A.,      ii, 
545. 
submitted    to    very    high    pressures, 
chemical    action   in    (Bkiner    and 
Wkoczynski),  a.,  ii,  557. 
new   electrical    method   for  the   con- 
tinuous     analysis     of,      and       ite 
application  to  the  measurement  of 
the  velocity  of  gas  currents  (KoEP- 
sel),  a.,  ii,  89,  610. 
Gaseous  systems,  homogeneous,  depend- 
ence  of  the  reai'tion  velocity  on  the 
temperature  in  (GoLDS(  hmidt).  A.,  ii, 
390,  651. 
Gases    occluded    in   a  complex     brass, 
ci>ntaining  manganese,  which  showed 
flaws  (GuiLLEMiN  and  Delachanal), 
A.,  ii,  144. 

87 
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Gases,    occluded,    in    certain    common 

metals      (Delachanal),     A.,     ii, 

402. 
fonning  volcanic  fumaroles  or  issuing 

from   craters  of  ancient  volcanoes, 

nature    and    origin    of  (Gautier), 

A.,  ii,  744. 
from  fumaroles  or  volcanic  springs  or 

soils,    methods    for    collection   and 

preservation  of  (Gautier),  A.,  ii, 

745. 
evolved  in   tlie  cold,  continuous  ap- 
paratus for  the  preparation  of  (Gas- 

nier),  a.,  ii,  223. 
theory  of  absorption  in  (Bloch),  A., 

ii,  107. 
coefficients  of  expansion  of  (Leduc), 

A.,  ii,  542. 
compressibility  of,    between  0  and   3 

atmospheres     at   all     temperatures 

(Leduc),  a.,  ii,  298. 
new  form  of  characteristic  equation  of 

(Leduc),  A.,  ii,  644. 
lecture  experiment  to  demonstrate  the 

velocity  of  the   explosive  wave  in 

explosive  mixtures  of  (Emich),  A., 

ii,  656. 
molecular-  and   viscosity-diffusion  of, 

through  tubes,  laws  of  (Knudsen), 

A.,  ii,  216. 
molecular  diffusion  of,  through  pores 

and    the     phenomena    of     effusion 

(Knudsen),  A.,  ii,  385. 
physico-chemical  constants  of  (Guye), 

A.,  ii,  466. 
rate  of  solution  of,  in  water  (Roth), 

A.,  ii,  646. 
streams  of,  through  vessels  (Tkclu), 

A.,  ii,  392. 
and    gas    mixtures,    viscosity  of,   at 

different    temperatures    (Schmitt), 

A.,  ii,  867. 
and    liquids,     internal     pressure     of 

(Leduc),  A.,  ii,  549. 
and  vapours,  lecture  demonstration  of 
the  expansions  of  (Kebenstorff), 
A.,  ii,  307. 

passage    of  Rbntgen   rays  through 
(Crowther),  a.,  ii,  365. 
influence  of  pressure  on  the  absorption 

of  ultra-red  radiation  by  (v.  Bahr), 

A.,  ii,  630. 
ignition-temperatures  of  (DixoN  and 

Coward),  T.,  514;  P.,  67. 
and     air,    thermal     conductivity    of 

(Todd),  A.,  ii,  966. 
specific  heat  of,   ratio  of,  and  its  de- 
pendence on  the  temperature  (FtJR- 

STKNAU),  A.,  ii,  17,  375. 
magnetic       j)roperties       of      several 

easily    liquefied   (Pascal),    A.,   ii, 

294. 


Gases,    electrically    charged    centres    of 
.small    mobility  in   (de    Broglie), 
A.,  ii,  207. 
ionisation  produced  in,  by  secondary 

7-rays  (Kleeman),  A.,  ii,  636. 
ionisation  of,  by  light  (Stark),  A.,  ii, 

778. 
in   the    nascent  state,  electrical    con- 
dition of  (Cunningham  and  Mu- 
KERJi),  A.,  ii,  289. 
and  vapours,  influence   of  the  silent 
electric   discharge   on   mixtures    of 
(CoMANDUCCi),  A.,  ii,  477. 
combustion  of,  without  flame  and  in 
the     conditions     in     incandescent 
lighting  (Meunier),  A.,  ii,  311. 
heavier,  of  the  helium  group,  search 
for,  in  minerals  (Hogley),  A.,  ii, 
884. 
inactive,   and   the   equation    of  state 
(Happel),  a.,  ii,  806. 
molecular  and  other    constants    of 

(Rudorf),  a.,  ii,  571. 
numerical     constants     of     radium 
emanation  and  their   relation  to 
those  of  (Rudorf),  A.,  ii,  954. 
relations    between,  and   the   radio- 
active elements  (Loring),  A.,  ii, 
716. 
apparatus     for      separating,      from 
mixtures  by  means  of  the  electric 
flame  (Henhich),  A.,  ii,  1000. 
monatomic,  and  their  binary  mixtures, 

isotherms  of  (Onnes),  A.,  ii,  791. 
analysis  of  combustible  (De  Voldere 

and  De  Smet),  A.,  ii,  755. 
simplified  method  and  apparatus  for 
determining  the   calorific  power  of 
combustible     (Lemoult),     A.,     ii, 
793. 
Gasometric    work     by     means     of    V. 
Meyer's     vapour     density     principle 
(iMai),  A.,  ii,  89. 
Gastric  digestion.     See  Digestion. 
Gastric  juice,  hydrochloric  acid  content 
of  in  auchylostomiasis  (Yoshiua),  A., 
ii,  167. 
Gastric  secretion,  chemical  mechanism 
of  (Edkins  and  Tweedy),  A.,  ii, 
414. 
influence  of  drugs  on  (Feigl  and  RoL- J 
LETT),  A.,  ii,  683. 
Oehlenite  from  Mexico  (Wright),  A.,  ii, 

61. 
Gelatin,  constitution  of  (Skraup  and  v, 
Biehler),  a.,  i,  749. 
behaviour  of,  to  bromine  water  (Sal- 

KOWSKi),  A.,  ii,  104. 
tanning  and  adsorption  compounds  of 

(Lijppo-Crameh),  a.,  i,  275, 
detection    of   traces   of   chlorides    in 
(Lijppo-Cramer),  a.,  ii,  1050. 
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Gelatin    lolationi,  alteration  of,  deter- 
mination of  their  gold  niim)>er8  and 
ultramicroscopic  observations  (Menz), 
A.,  i,  343. 
Gelatinous     labstancei,    formation     of 
oxalic  acid   from  (Sadikoff),   A.,   i, 
750. 
Oentiiio  ncii  {^i^-dihydroxybenzoic  acid), 
hroino-,    and    its    methyl    ester,    and 
barium,  and  silver  salts,  and  methvl 
ether    and   its   barium    salt,    and    di- 
methyl ether,  and  diacetyl  derivative 
(v.  Hkm.melmayk),  a.,  i,  387. 
Oeolosical  and  miueralogical  exploration 
of  Eguei,  results  of  (Gardk),  A.,  ii, 
676. 
Geology,      colloidal      chemistry,      and 
mineralogy,    the   borderland    between 
(UoKLTER  and  Cornt),   A.,   ii,  803, 
408. 
a-n/r/oOeraniolaneoarbozylio     acid,     4- 
hydroxy-,  eii-  and  transforuiH,  ethyl 
esters,  cw-acetyl  derivative,  -chloride, 
and      lactone      (Mkhmno,      Welde, 
EiciiWKDE,  and  Skita),  A.,  i,  481. 
/3 -c)/r /(^Geraniolanecarboxylio     acid,    4- 
hydroxy-,  cis-  and  tramfoTma,  ethyl 
esters,    acetyl    derivatives,    and    ew- 
lactone(MERLiNa,  Wrlde,  EiCHWKDK, 
and  Skita),  A.,  i,  481. 
Germanium     silver     sulphide.         See 

Argyroiiite. 
Germination,   transformation  of  cyano- 
genetic  glueosides  during  (Guionard), 
A.,  ii,  84. 
Gibbiite   from   India  (Fermor),  A.,   ii, 

57. 
Ginger-grass      oil.      See      Andropogon 

Hchoenanthvs. 
Ginster   oil    from  Spartium   scoparium 

(Haensel),  a.,  i,  312. 
Gland,   suprarenal.      Seo   under  Supra- 
renal, 
thyroid.     See  under  Thyroid. 
Glands,     physiology    of    (Asher     and 
Boehm),  a.,  ii,   163  ;  (Asher  and 
Grossenbacher;  Asher  and  Zim- 
mermann),  a.,  ii,  503  ;  (Asher  and 
Keichenau),   a.,  ii,  913;  (Asher 
and  Pletnew),  A.,  ii,  1035. 
arborescent,  of  the  female  generative 
apparatus  of  the  cockroach,  physio- 
logical function  of  (Bordas),  A.,  ii, 
163. 
Glass,  examination  of  an  old  devitrified, 
which  had  become  violet  under  the 
influence  of  solar  radiation  (Dela- 
chanei.),  a.,  ii,  317. 
permeability  of,  to  various  substances 
(Zenoelis),  a.,  ii,  134. 
WL       for  gas  (Stock  and  Heynemann), 
■  A.,  ii,  568. 


Olasi,    permeability    of,   nippofed,    for 
iodine  Tnpour  (ToLUUis),  A.,  ii, 

654. 
to  vajwurs  (Lanpolt),  A.,  ii,  1005. 
OUiuei,  formation  of  (Cobb),  P.,  166. 
Glass  thermostats.     See  under  Thermo- 

clu'niistry. 
Glauber's  salt     Sec  Sodium  sulphate. 
Olancophane    rocks    from     Switzerland 

((Jrihenmann),  A.,  ii,  248. 
Glaucophanio    acid,   and   xanthophnnic 

acids  (Liebrrmann  and  Truchsass), 

A.,  i,  405. 
Olases,  formation  of  (Cobb),  P.,  165. 
Gliadin,  can  nitrogenous  ec^uilibrium  be 

maintained  on  diets  contaming  zein  or, 

as  the  only  nitrogenous  constituents  t 

(Hbnriques),  a.,  ii,  594. 
Globin,    an   anti-serum    to  (Brownino 

and  Glaswell),  A.,  ii,  817  ;  (Brown- 
ino and  Wilson),  A.,  ii,  1031. 
Olobulin-hysalbio    acid    (Lampkl    and 

Skhai  I'),  A.,  i,  537. 
Globulin  peptone  (LAMPELandSKRAUP), 

A.,  i,  537. 
Globulin-protallic    aoid    (Lakpel    and 

Skraup),  a.,  i,  537. 
Globulins    in    egg-yolk    of    Selachians 

(Alsbeko),  a.,  ii,  499. 
Glow  light  in  different  gases,  spectral 

analysis    of    the    (Himstedt  and   v. 

Dechend),  a.,  ii,  3. 
Olaoinnm,  complex  salts  of  (Tanatar 
and  KuROVSKi),  A.,  ii,  887. 

estimation  of  the  valency  by  colloidal 
experiments  (Galecki),  A.,  ii,  43. 
Glucinnm  organic  compounds  (Parsons 

and  Sargent),  A.,  i,  873. 
Gluooehloralio  acids,  a-,  and  j8-,  and  its 

sodium  salt  and  lactone  (Hanriot), 

A.,  i,  206. 
jS-Glucoheptitol,  preparation  and  proper- 
ties of,   and   its   nepta-acetyl,   hepta- 

benzoyl,   tribenzylidene    and    formal- 

acetal  derivatives  (Philippe),   A.,   i, 

136. 
Gluconic  acid  from  an  efflorescence  on 

the  walls  of  a  sugar  magazine  (Stan£k), 

A.,  i,  454. 
Glucose,  mutarotation  of,  and  its  nitro- 
gen derivatives  (Gilmour),  P.,  225. 

Barfoed's  test  for  (Welker),  A.,  ii,524. 
Glucose  derivatives,  constitution  of,  and 

condensation    derivatives    of    glucose 

with       aromatic       amino-compounds 

(Irvine    and    Gilmouk),    T.,    1545; 

P.,  218. 
Glucose-o-carbozyanilide  and  its  sodium 

salt  (Irvine  and  Gilmour),  T,,  1553  ; 

P.,  219. 
Glucose-i8-naphtbylamide   (Irvine   and 

Gilmour),  T.,  1552;  P.,  219. 
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Glucosophenetidide,  and  tetra-acetyl-, 
and  behaviour  of,  in  the  animal  organ- 
ism (MosTOWSKi),  A.,  ii,  751.  _ 

Glucose  i^-phenetidide,  properties  of 
(Irvine    and    Gilmoub),   T.,    155U , 

P     219 
Glucose-p-toluidide,  crystalline  forms  of, 
andreactionsof  (Irvine  and  GiLMOUK), 

T.,1546;  P., '219. 
Glucothionic   acid,  preparation  ot  (LE- 

vene),  a.,  i,  276. 
" Glucothionic  acids"  (Neuberg),  A., 

GlicovaniUin,  tetra-acetyl  (Fischer  and 
Raske),  a.,  i,  365. 

Glutaconic  acid,  a-cyano-,  ethyl  ester, 
and  its  ethyl,  sodium,  and  amide 
derivatives  (Guthzeit  and  Eyssen), 

a     i   674. 
Glutamic  acid,  derivatives  of  (Fischer, 
Kbopp,  and  Stahlschmidt),  A.,  i, 

368.  .  ,    r    4.- 

racemic,  behaviour  of,  in  putrefaction 

(Neuberg),  A.,  ".691.  _ 
oxidation  of  (Dakin),  A.,  i,  293. 
putrefaction  of  (Borchardt),  A.,i,210. 
Glutamine,    presence    of,    in    ripening 
oranges  (ScuRTi  and  de  Plato),  A., 

Glutalin-lysine  picrate  (Hugounenq 
and  Morel),  A.,  i,  195. 

Glutaric  acid,  dimenthyl  ester,  and 
dibrucine  salt,  and  tlieir  rotatory 
powers   (HiLDiTCH),  T.,  1579;  P., 

214 
)8-imino-a-cyano-,  ethyl  ester,  prepara- 

tion  of  (Best  and  Thorpe),  T.,  1518. 
oximiiio-,  ethyl  ester  and  its  potassium 

derivative  (Wislicenus  and  Grutz- 

GlutS?'  ti^acole,'     0H-CMe,-[CH,]3 
S-OH.     See  )3C-Dimethylheptane- 

Glutarjddimalonic  acid,  ethyl  ester  and 
its  dipyrazolone  derivative  (Scheibeb), 

Glutazyla«etic  acid  (Best  and  Thorpe), 

T     1528 
Gluten,  th^  physical  state  of  (Wood  and 

Hardy),  A.,  i,  341. 
Glutoiyrii,   hydrolysis  of   (Siegfried 

and  Pilz),  A.,  i,  124. 
a-Glucosidase  from  dogs (Bierry),  A.,  u, 

Glltoside    hydrolysable     by    emulsin, 

occurrence     of.,  in     la^rdum    album 

(Piatjlt),  A.,  ii,  338. 

Glucosides,  syntheses  of  (Fischer  and 

Raske),  A.,  i,  365.  ^  •  •  „ 

preparation  of  drug  extracts  containing 

(Rosenthaler  and  Meyer),  A.,  i, 

172. 


Glucosides,  retarding  influence  of  certain 

compounds   on    hydrolysis    oh    by 

emulsin  (Fichtenholz),  A.,  i,  862. 

physiological    significance  of    certain 

(Weevers),  a.,  ii,  1047. 
influence  of  anaesthesia  and  of  cold  on 
the  fission  of,  in  plants  (Gtjignard), 
A.,  ii,  823.  . 

maltases    and    ferments    from    tungi 
which  decompose  (Zellner),  A. ,  u, 

922.  .       ^  ,     . 

cyanogenetic,  transformation  ot,  during 
germination  (Guignard),  A.,  u,  84. 
and   bitter  principles,   estimation  ot, 
with  Zeiss  immersion  refractometer 
(Utz),  a.,  ii,  193. 
Glucosides.     See  also  :— 
Amydalin. 
Androsin. 
Condurangin. 
Glycyrrhizic  acid. 
Gossypitrin. 
Jesterin. 
Kawarin. 
Z-Mandelonitrile. 
Peltigerin 
Quercimeritrin. 
tsoQuercitrin. 
Rhamnocathartin. 
Rhamnoxanthin. 

Vincetoxin.  ,     ,„..  a 

Glycerides   of  fatty  acids  (Bomer   and 
Heimsoth),  a.,  i,  284. 
triple  mixed,  synthesis  of  (Grun  and 
V.  Skopnik),  a.,  i,  874.    _  , 

Glycerol,   conductivity  and  vicosity  in 
mixed  solvents  containing  (Schmidt 
and  Jones),  A.,  ii,  717. 
electrolysis    of    (Lob    and     Pulver- 

macher),  a.,  i,  352. 
and  sugar,  assimilation  of  (Bokorny), 

A.,  ii,  70.  ■•  TQ 

fate  of,  in  the  body  (Reach),  A. ,  n,  76. 

estimation  of,  in  wine,  comparison  ot 

the   iodide  and   lime  methods   lor 

(ScHiNDLER  and  Svoboda),  a.,  11, 

new  sensitive  reaction  for  (DENiGics), 

A.,  ii,  353.  ,         .,  , 

Glycerol  7Monobehenolate  dzbromide,  and 

rfi-iodide  (Quensell),  A.,  i,  5o0. 

i       dibehenolate     Wrachlonde     and    di- 

I  chloroiodide    (Quensell),     A.,     h 

wonostearolate  (bichloride,  t^ibrornide, 
di-iodide,  and  <c<rabromide  (Quen- 
sell), A.,  i,  549. 

a-morwstearolate,  aa'-  and  a^-dtstearol- 
ate,  o-mo?iybeheiiolate,  aa  -  and  a^- 
dibehenolate  (Quensell),  A.,  i,  548. 

dinitrate,  purification  of,  and  hydrate 
of  (Olaessen),  a.,  i,  869. 
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Glycerol  esters,   mixed,   preparation  of 
(Vkndeu),  a.,  i,  692. 
of    stearolic    and    behenolic    acida 
(Q1TKSSR1.L),  A.,  i,  648. 
ethers,  nitro-derivatives  of  (PxTEBNd 

and  Menklli),  A.,  i,  755. 
formation     of     phenolic     ethera     of 

(Khlotzky),  a.,  i,  786. 
diphenyl    ether,    dio-    and    -m-tolyl 
ethers,   dithymyl,    and   dicarvacryl 
ethers  (Zunino),  A.,  i,  299. 
dithymyl  ether  (Hoyd  and   Marlb). 
T.,  18(»8  ;  P.,  235. 
Glycerol,  nitro-.    See  Glyceryl  /rinitrata. 
Glycerolcarbonic     acid,    calcium     aalt 
(SiKOFHiEK  and    Howwjanz)    A      i 
352.  '        '    ' 

GlycerophosphatM,  acid  (Carr«).  A.,  i. 

128.  • 

Glyceryl    /rjholuiiolate    and    Wchloro-   I 

iodido  ((,)ri;N.sELL),  A.,  i,  549.  I 

diethyl  ether   nitrate   (PxTERNd  and 

Benei.li).  a.,  i,  755. 
dimethyl  ether  nitrate  (Pat£rn6  and 

Benelm),  a.,  i,  755. 
trinitrate  {nUroglycrrin),   velocity   of 

decomposition  of,  by  heat  (Robbrt- 

SON),  T.,  1241;   P.,  179. 
<mtoarolate     and     its    A«Mbromide 

(QfENSELL),  A.,  i,  549. 
Glycerylphosphates,  preparation  of,  par- 
ticularly crystallisable  sodium  glycer>-|. 

phosphiltCS        (LE8        II:tABI.I8SEMKNT8 

rori.ENC  FRteREs),  A.,  i,  461. 
Glycide  ary]  ethers,  action  of  ammonia 

on    (Boyd    and    Knowlton).    T 

1802;  P.,  235.  ''        ' 

o-tolyl  etlier  (Boyd  and  Knowlton) 

T.,  1802;  P.,  235.  '' 

thymyl  ether  (Boyd  and  Marlb)   T 

1808  ;  P.,  235.  *' 

Glycidic  acids,  e.xception  to  the  general 
method  for  preparation  of  aldehydes 
from  (PoiNiET),  A.,  i,  234. 

Glycinamide(KoENiGsandMYLo).  A.  i 

8/.  /'       »   > 

Glycine  (aminoacetic  acid)  as  a  detoxi- 
catjng     agent     (Dakik),     A.,     ii. 

elimination  of  nitrogen  after  adminis- 
tration of  (Levene  and  Kohn)  A 
li,  166.  ''      ' 

metabolism     of,    in     liver    affections 
(Jastrowitz),  A.,  ii,  70. 

origin  of,  from  uric  acid  (Hirchstein) 
A.,  11,  77.  " 

derivatives  of  (Fischer  and  Stein- 
GROEVER),  A.,  i,  366. 

picryl  derivative  (Hirayama),  A.,  i, 

detection  of  (Abderhalden  and  Guo- 
GExNHEIM),  A.,  ii,  448. 


OlycinM,  aromatic,  action  of  aliphatic 
aldehydes  on  (Gelmo  and  Spida)   A 
1,  382.  ' 

OlyooohoUc  and  para-glycochoUc  acids 

(Lki^chk),  A.,  i.  687. 
Olycoejamiaei  (guaninoaeida),  propaia- 

tion  of  (Ramsay).  A.,  i,  88,  867. 
Olyoogeii  of  Ascomycetea  and  ita  relaUon 
to  trehalose  (TicHOMiEorr),  A.,  ii, 

*'T()?*'  *'*°*P*'*  of  (Bottazzi),  a.,  i, 

formation,  rdle  of  the  smaU  inteatine 

in  (CRon-AN  ;  PrLtJoER).  A.,  ii.  828 
conveniion  of.  into  .ugar  by  the  live^ 

(RoiiKKs;  Taylor),  A.,  ii,  78. 
depadation  of,  and  formation  of  soiar 

in  tha    iver  of  normal  dogs,  and  of 

thoae   deprived    of   their    pancreas 

(H1.V8ELMANN).  A.,  ii,  818. 
formation  of,  from  formaldehyde  in  the 

liver  (Orube),  A.,ii,  828. 
starch,  and  its  compounds,  action  of 

pancreatic  juice  on  (Gbczbwbka  and 

Bibrry),  a.,  ii,  818. 
from  protein,  origin  of,  Mohr's  work 

on  (PflOoer),  a.,  ii,  828. 
analyses  (SchOxdorff,  Junkersdort. 

and  Fra.vckb),  A.,  ii,  448. 
micro-chemical   detection   of   (Bleib- 

TREU),  A.,  ii,  354. 
estimation  of  (ScHONDORFr,  Jtr.vKBRs- 
JORF,  Hbssbn,  and  Hbtdbn),  A.,  ii, 

and  starch,  estimation  of  (Pibttbr), 

A.,  11,  706. 
estimation  of,  and  specificity  of  sub- 
stances of  the  animal  body  (PflO- 
gkr),  a.,  ii,  946. 
Glycogenolysis,      post-mortem      (Mac- 
Leod), A.,  ii,  501. 
Glycol,  C10H22O2,  from  propyl  magnesium 

A     ■  ^^"i^  isovaleraldehyde  (Clarke), 
A.,  1,  126. 

Glycol.     See  Ethylene  glycol. 

a-Glycols,  conversion  of,  into  aldehydes 

(MONTAGXE),  A.,  i,  722. 
Glycol-chlorohydrin    ethers,    alkylene. 

and  their  changes  (Hoering),  A.,  i 

GlycoUic    acid,   sensitive  reactions  for 
(Dexig^s),  a.,  ii,  627. 
cerous  salt   (Rimhach  and  Kilian) 
A.,  11,  811.  " 

ethyl  ester,  oxidation  of  (Fixger),  A., 

Glycollic  acid  phenylamidine  (Dimroth 
\\ERXER,  and  Hess),  A.,  i   268  ' 

Glycollylcyanamide  (Clemmensex  and 
Heitmax),  A.,  i,  775. 

Glycollylthiocyanate  (Clemmensen  and 
Heitmax),  A.,  i,  775. 
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Glycosuria.     See  Diabetes. 
Glycuronic  acid,  detection  of,  in  urine 
(WiTTELS  and  Welwart),  A.,  ii, 
1057. 

estimation  of,  in  urine  (Tollens),  A., 
ii,  836. 
Glycyl-^cystine   (Fischer   and  Gern- 

GROss),  A.,  i,  367. 
Glycyl-cJ-   and   -c^^glutamic  acids  and 

their  copper  salts  (Fischer,  Kropp, 

and  Stahlschmidt),  A.,  i,  368. 
Glycylglutamyldiglycine         (Fischer, 

Kropp,  and  Stahlschmidt),   A.,   i, 

369. 
Glycyl-glycine    anhydride,  elimination 

of    nitrogen    after    administration    of 

(Levene  and  Kohn),  A.,  ii,  166. 
Glycyl-jo-iodophenylalanine        (Abder- 

HALDEN  and  Brossa),  a.,  i,  801. 
Glycyl-^-leucine  (Fischer  and   Stein- 

groever),  a.,  i,  366. 
Glycyl-rf-    and    -dl-isoleucine    (Abder- 

halden,  Hirsch,  and  Schuler),  A., 

i,  770. 
Glycyrrhizic    acid,    occurrence    of,    in 

plants  (TsCHiRCH  and  Gauchmann), 

A.,  ii,  85. 
Glycyrrhizin    (Tschirch    and   Gauch- 

mann),  a.,  i,  318. 
Glyozalbenzoylosazone    (v.    Pechmann 

and  Bauer),  A.,  i,  271. 
Glyoxaline,   di-    and  iri-ioAo-   (Pauly 

and  Gundermann),  A,,  i,  71. 
Glyoxaline   group,  syntheses  in  (Win- 

BAUs),  A.,  i,  258. 
Glyoxalines  (Radziszewski),  A.,  i,  422. 
Glyoxaline  4-propionic    acid,  o-chloro-, 

methyl    ester    hydrochloride    (Gern- 

GROSs),  A.,  i,  189. 
Glyoxalones,  glycols  and  glycol-ethera 

of,  and  their  isomerism  (Biltz),  A., 

i,  740. 
Glyozime-peroxide-dicarboxylic      acid, 

ethyl  ester.     See  Furoxandicarboxylic 

acid,  ethyl  ester. 
Glyoxylethylamide        phenylhydrazone 

(MtJLLER),  A.,  i,  847. 
Glyoxylic     acid,    preparation    of,    as    a 
reagent  (Benedict),  A.,  i,  285. 

electrolytic  preparation  of  (Kinzl- 
brrgeRj<&  Co.),  a.,  i,  694. 

condensation  of,  with  ketones  (BoiT- 
OAULT),  A.,  i,  487. 

evolution  of  hydrogen  from,  and 
barium  hydroxide,  and  basic  barium 
salt  of  (Traube),  a.,  i,  761. 

ethyl  ester,  preparation  of  (Farben- 
fabriken  vobm.  F.  Bayer  &  Co.), 
A.,  i,  204. 
Gold,  adsorption  of,  by  charcoal,  from 

aqueous  solutions  of  its  salts  (Brus- 

sow).  A.,  ii,  795. 


Gold,  and  tellurium,  fusibility  of  mixtures 

of  (Pj5;labon),  a.,  ii,  584. 

colloidal,  preparation  of,  by  means  of 

solutions  of  humus  (Ehrenberg 

and  Pick),  A.,  ii,  674. 

preparations  containing  (Les  ^tab- 

LISSEMENTS     PoULENO      FllfeRES), 

A.,  ii,  407. 
size  of  particles  of  (Svedberg),  A., 

ii,  646. 
solutions    of,    preparation    of,    by 
means     of     hydrogen     peroxide 
(Doerinckel),  a.,  ii,  896. 
influence  of  high  potential  discharge 

on  amorphous  (Cobb),  A.,  ii,  489. 
compounds  of,  with  bromine  (Meyer), 

A.,  ii,  321. 
solutions  as  a  delicate  test  for  reduc- 
ing agents  in  pharmaceutical  work 
(Reichardt),  a.,  ii,  262. 
-silver,     thermo-element     at     liquid 
hydrogen  temi)eratures  (Onnes  and 
Clay),  A.,  ii,  117. 
chloride,  reaction  of  (Dauv6),  A.,  ii, 
352. 
Gold  alloys  with  magnesium  (Vogel), 

A.,  ii,  896. 
Gonionemus  (jelly-fish),  effect  of  hydrogen 

peroxide  on  (Terry),  A.,  ii,  422. 
Gossypetin,     from    Hibiscus    sabdariffa 

(Perkin),  T.,  1855;  P.,  248. 
Gossypitrin,  from  Gossypium  herbaceum 

(Perkin),  T.,  2189;  P.,  292. 
Gout  (Bechhold  and  Ziegler),  A.,  ii, 
916. 
and  gouty  deposits,  relative  import- 
ance of  inorganic  cations,  especially 
those  of  sodium  and  potassium  in 
the   causation   of  (Little),  A.,  ii, 
331. 
ferments    of    nuclein    metabolism    in 
(Filler  and  Walker),  A.,  ii,  821. 
Granite   of    Waldstein,    Fichtelgebirge, 
druse   minerals    in  the  (Durrfeld), 
A.,  ii,  814. 
Grape  musts,  variations  in  the  respective 
proportions  of  dextrose  and  Isevulose 
in  (Mestrk),  a.,  ii,  606. 
Grapes,   presence    of    fluorine    in   (Le- 
perre),   a.,  ii,  338. 
red,    physiological  mechanism  of  the 
coloration  of  (Laborde),  A.,  ii,  85. 
Graphite,  definition  of  (Charpy),  A.,  ii, 
399. 
formation  of,  from  magnesium  powder 
and  carbonates  (Ellis),  A.,  ii,  480, 
estimation  of  (Browne),  A.,  ii,  937 
separation   of,    from    white  cast  iroi 
heated    under    pressure    (Charpy), 
A.,  ii,  672. 
Graphitic  acid,  formation  of  (Charpt) 
A.,  ii,  399. 
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Orignard    reaction,    the   (Crkiohton), 
A.,  i,  169. 
method  of  applyinf^  the,  to  hydroxy- 
aldehydi'8    aiul    alkyl    hydroxycar' 
boxylates    (Hoeuino    and    Baum), 
A.,  i,  570. 
Orignard  reagents,  action  of,  on  [ihthalic 
esters  (Shibata),  T.,  1449  ;  P.,  209. 
action   of,  on   quaternary  ammonium 
halides    (Fkeund    and    Richard), 
A.,  i,  417. 
action  of,  on  halogen  ammonium  com- 
])ounds  (Fkeund  and  Bodb),  A.,  i, 
614. 
Guaiaoolsulphonio     aeid,    p-phenetidjl- 
plyeyl,  ;;-i>lu'netidine,    and  cuquinine 
salts  (Ta(ii.iavini),  A.,  i,  224. 
Ouaiacol-S-sulphonic  acid  and  its  salts, 
l>roimration  of  (Hokk.mann,  La  Kuche 
k  Co.),  A.,  i,  789. 
Ouaiacom-wood  oil  (Haensel),    A.,  i, 

111,  312. 
Guaiol,  structure  of  (Qandukin),  A.,  i, 
98. 
methyl  ether  (Oandurin),  A.,  i,  98. 
Oaanidine,    preparation    of   (Ulpiani), 
A.,  i,  701. 
action  of,   on  frog's  muscle  (Cam is), 

A.,  ii,  819. 
carbonate,  action  of,  on  sodium  cobalti- 
nitrite   (Hofmann  and   Buchner\ 
A.,  i,  775. 
ji>erchroii>.nte    (HoFMANN  and    BucH- 
nek),  a.,  i,  636. 
/3-Ouanidinepropionio     acid,    a-amino-, 
and  its  hydrochloride  (Winterstein 
and  Kung),  A.,  i,  293. 
Ouanidiniumtrihydrozotrinitritocobalt- 
iate  and    silver,    and  sodium   deriva- 
tives (HoFMANN  and  Buchner),  A., 
i,  776. 
Onanine  sulphate,  8-amino-  (Fmcher), 

A.,  i,  434. 
Ouanino-acids   {ghjrocyamiiws),    history 
ol  (Fischer),  A.,  i,  894. 
preparation   of  (Ramsay),   A.,  i,  88, 
367. 
a-Guanino-M-butyric     acid     {oxyhutyro- 
examine),     nitrate    and     sulphate    of 
(Ramsay),  A.,  i,  88. 
a-Ouaninoiwhezoic   acid   {a-amivohexc- 
cyamine),     nitrate    and    sulphate     of 
(Ramsay),  A.,  i,  88. 
a-Ouaninopalmitic    acid,     nitrate     and 
hydrochloride    of    (Ramsay),    A.,    i, 
89. 
A-Ouaninopropionic    acid    (alacreatine), 
nitrate  and  sulphate  of  (Ramsay),  A., 
i   88. 
A-6aanino?5(7yaleric      acid      {oxyvalero- 
eyamine),    nitrate    and     sulphate     of 
(Ramsay),  A.,  i,  88. 


Oaano,  herring,  availability  of  phos- 
phoric acid  in  various  forms  in  (Mit- 
sl'ta),  a.,  ii,  931. 

Oaanosine  (Lkvene  and  Jaoobb),  A.,  i, 
620. 

Onanylcarbamids,  nenr  derivatives  of 
((•stk(><;<)vi(,h),  a.,  i,  461. 

Onanylic  acid  (Levenb  and  Jacobs), 
A.,  i,  620. 

Ouarinite,  identity  of,  with  hiortdahiite 
(Zambonini  and  Prior),  A.,  ii, 
677. 

Onldberg  and  Waage's  law  from  the 
point  of  view  of  the  theory  of  prob- 
abilities (Voinitscu-Sjaxoschbnt- 
zky),  a.,  ii,    218. 

Oum-acacia  and  other  gums,  enzymes  of 
(Rkimtzrr),  a.,  i,  751. 

Oatteit's  test,  apparatus  for  (Dalli- 
moke),  a.,  ii,  344. 


HsBmagglntination  and  haemolysis   (v. 

KisLKK),  A.,  ii,  159. 
Haematic  aeid   oxime  (Pilott),   A.,   i, 

540. 
HsBmatite  and  carnallite,  regular  inter- 
growth  of  (Johxsen),  a.,  ii,  410. 
HsBmatin  (Kuster),  A.,  i,  749. 
a  new  (de  Grazia),  A.,  i,  342. 
reduced  aeid,  carbon  monoxide  capa- 
city of  (Milroy),  a.,  i,  538. 
HsBmatoporphytin     and     other     blood 
derivatives,    preparation   of  (EsOH- 
baum),  a.,  i,  638. 
investigation  of  the  degradation  pro- 
ducts of  (PiLOTY),  A.,  i.  639. 
new  cleavage  of  (Piloty  and  Merz- 
bacher),  a.,  i,  858. 
Hsematopyrrolidinic  acid  and  its  picrate, 
and  oxi'iation  product  and  its  picrate 
(Piloty),  A.,  i,  540. 
so-called  (Piloty  and  Merzbachkr), 
A.,  i,  857. 
Heematozylin  brazilin,  and  their  deriv- 
atives (Perkix  and  Robinson),  T., 
381  ;  P.,  31. 
Haemin,    formation    of   crystals   of,   by 
means  of  alkali  iodides  or  bromides 
(GuAkin),  a.,  ii,  527. 
Haemochromogen,  a  stable  derivative  of 

(Milroy),  A.,  i,  538. 
Haemoglobin,      osmotic      pressure      of 
(Roaf),  a.,  i,  195. 
dissociation  curve  of  (Barcroft  and 
Roberts),  A.,  ii,  815. 
Haemolysin  of  human   pancreatic  juice 
(Wohlgemuth),  A.,  ii,  70. 
activation  of,  by  amino-acids  (Sasaki), 
A.,  ii,  249. 
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Heemolysis,    bio-chemistry  of    (Moore, 
Wilson,  and  Hutchinson),  A.,  ii, 
815. 
and    hsemagglutination    (v.    Eisler), 

A.,ii,  159. 
action   of  salts   of  unsaturated   fatty 
acids    in    (Moore,    Wilson,    and 
Hutchinson),  A.,  ii,  593. 
by  cobra  poison  (Bang),  A.,  ii,  681. 
by  soaps,  influence  of  cholesterol  on 
(Meyerstein),      a.,       ii,       681  ; 
(IscovESCo),  A.,  ii,  816. 
influence  of  neutral  salts  on  (Hober), 
A.,  ii,  70. 
Haemolytic  action  of  certain  bile  deriva- 
tives (MacLean  and  Hutchinson), 
A.,  ii,  816. 
of  oigan   extracts  (Moerenroth  and 
S(^hafer),  A.,  ii,  1036. 
Heemopyrrole     and    chlorophyll  pyrrole, 
identity    of  (Barabasz   and   Marck- 
lewski).  A.,  i,  948. 
Hsemopyrrolecarboxylic     acid    and  its 
methyl   ester  and    picrate    (Piloty), 
A.,  i,  539. 
Hsemopyrroliue    (Piloty    and     Merz- 

bacher),  a.,  i,  857. 
Halides,  polymerism  as  the  cause  of  the 
diff"erence  of  colour  of  (Hantzsch),  A., 
ii,  198. 
Halogen,     aromatic     compounds     with 

labile  (Ullmann),  A.,  i,  473. 
Halogen  acids,  analyses  of  mixtures  of 

(Dehn),  a.,  ii,  612. 
Halogen    ethers    (Karvonen),    A.,    i, 

202. 
Halogen  compounds,  organic,  the 
chemical  dynamics  of  the  reactions 
between  sodium  thiosulphate  and 
(SLATORanrl  Twiss),  T.,  93. 
(D-Halogenmethylanthraquinones,  sub- 
stituted,    preparation     of     (Gesell- 

SCHAFT    FiJR    ChEMISCHE    INDUSTRIE 

IN  Basel),  A.,  i,  941. 
Halogenochromium    salts.      See    under 

Chromium. 
Halogens,  thermochemistry  o  f  (Tiiomlin- 

son),  a.,  ii,  862. 
action    of,    on     aromatic     hydrazines 

(Chattaway),  T.,  1065;  P.,  147. 
reactivity    of   the,    in   organic    com- 
pounds   (Senter),    T.,    1827  ;    P., 

286. 
activity  of,   in    relation   to   salts    in 

general  (Schuvten),  A.,  ii,  476, 
in  the  -  CCla-group,  differences  in  the 

reactivity  of  (Straus  and  Hussy), 

A.,  i,  490. 
estimation  of,  in  organic  compounds 

(Bacon),  A.,  ii,  179. 
gravimetric   estimation   of,    by  silver 

nitrate  (Alefeld),  A.,  ii,  262, 


Halogens,  a  proi)Osed  test  for  (Neave), 

A.,  ii,  827. 
Haloid    salts,    acid,    of   organic    bases 
(Kaufler    and    KuNz),    A.,    i,    136, 
556. 
Halphen's  reaction   (Roxnet),    A.,    ii, 
525. 
modification  of  (Garnier),  A.,  ii,  447. 
Hantzsch-Werner  hypothesis,  an  inter- 
pretation   of    (Fokster  and  Dunn), 
T.,  425;  P.,  68. 
Hatchettite  from  Bonarka,  near  Cracow 

(MoROZEWicz),  A.,  ii,  409. 
Hatchettolite    from     Madagascar     (La- 

CROix),  A.,  ii,  59. 
Hay,  meadoWj^effect  of  chemical  manures 
on  the  composition  of  (Chavan),  A., 
ii,  927. 
Hazel-nut-leaf  oil  from  Corylus  Avellana 

(Haensel),  a.,  i,  313. 
Health,    injury   to,    by    long-continued 
ingestion   of   sodium   sulphite    (Leh- 
MANN  and  Treutlein),  A.,  ii,  333, 
Heart,  action  of  barium  chloride  on  the 
normal,  and  on  the  heart  which  has 
undergone   fatty   degeneration    (de 
Nicola),  A.,  ii,  72. 
action  of  muscarine  and  pilocarpine  on 

the  (MacLean),  A.  ,ii,  254. 
action  of  the  digitalin  group  on  the 

(Wrrschinin),  a.,  ii,  599. 
action  of  thorium  on  the  normal  and 
fatty-degenerated  (Tuveri),  A.,  ii, 
1041. 
and  blood -vascular  system,  action  of 
calcium     and    strontiuin    salts    on 
(Rutkev^itsch),  a.,  ii,  909. 
and  its  inhibitor  nerve  supply,  anta- 
gonism  between    trisodium    citrate 
and  calcium  in  their  action  on  the 
(BusQUETand  Pachon),  A.,  ii,  332. 
effect  of  stimulation  of  the  accelerator 
nerve  on  the  saline  metabolism  of 
the  isolated  (Howell  and  Duke), 
A.,  ii,  72. 
the    sugar    utilised    in    the    isolated 

(Camis),  A.,  ii,  73. 
fat  of  the  (Hartley),  A.,  ii,  597. 
muscle,    cholesterol    in     (Ellis    and 

Gardner),  A.,  ii,  252. 
frog's,  action  of  r-,  d-,  and  Z-camphor 
on  the  chloral-poisoned  (Hamal- 
ainen),  a.,  ii,  169. 
effect  of  salts  on   (Cook),   A.,   ii, 

500. 
action  of  indole  and  of  scatole  on 
the  (Danilewsky),  A.,  ii,  81. 
of  the  skate,  eff"ect  of  salt  solutions  on 
the  (Hyde),  A.,  ii,  67. 
Heat.     See  under  Thermochemistry. 
Heavy  spar,  loss  of  weight  of,  on  heating 
(Vaubel),  a.,  ii,  1005. 
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Helianthic    acid    and    chlorgenic   acid, 

identity  of  (Goutek),  A.,  i,  935. 
Heliam,    formation    of,    from    urauium 
(SoDDV),  A.,  ii,  207. 

isotherms  of  (Onnes),  A.,  ii,  791. 

leakage  of,  from  radioactive  minerals 
(Stkutt),  a.,  ii,  457. 

liberation  of,  from  radioactive  minerals 
by  grinding  (Ukay),  A.,  ii,  570. 

radiation   of  sjicctral    lines  of,    in   a 

magnetic  field  (Purvis),  A.,  ii,  281. 

Heliam  group,  search  for  heavier  gases 

of,  ill  minerals  (Ho(;ley),  A.,  ii,  884. 
Hemlock,  physiological   effect  of  alkal- 
oids from  (Albahary  and  Loffler), 

A.,  ii,  81. 
Hemp,  Canadian.     See   Apocynum  can- 

nubinum. 
Hen's  organism,  behaviour  of  pyridine  in 

(HosiiiAi),  A.,  ii,  919, 
Hepta-acetyl.      See  under  the    parent 

Substance. 
n-Heptadecylcarbimide      (Schroeter), 

A.,  i,  774. 
«7U)^n•Heptaldehyde  acetates  and  semi- 

carbazone  (Skm.mlkr),  A.,  i,  364. 
Heptamethyldikaempferol  (Waxi- 

AscHKo),  A.,  i,  948. 
isoHeptane,    electrolytic    reduction    of 

methyl  isoamyl  ketone  to  (Tafel),  A., 

i,  766. 
Heptene  and  hexene  series,  researches  in 

the  (Pksc'hevalsky),  A.,  i,  449. 
Heptoic   acid,  5-cyano-,    and  its  silver 

salt  (Bkst  an.l  Thorpe),  T.,  718. 
i^oHeptoic  anhydride,  amide,  andanilide 

(FoiMtNiK.u),  A.,  i,  759. 
Heptoylamino-.     See  under  parent  Sub- 

stunoe. 
Herbivora,   influence   of   acids   on    the 

calcium    metabolism   of   the   (Grax- 

stkom),  A.,  ii,  161. 
Herschel  effect,  Wsrnerke's  modification 

of,   and  the   preparation  of  the  sub- 
stance of  the  latent  image  (Tkivelli), 

A.,  ii,  141. 
Hetero-d-cinnamic  acid  (Erlenmeyer 

and  Herz),  A.,  i,  \h<o. 
Heterocyclic   compounds,    formation   of 
(Le  Sueuk),  T.,  273;  P.,  36. 

dinuclear   synthesis   of  (BiJLOW  and 
Webek),  a.,  ),  615. 
Heterohydroxylic  acids.     See  Acids. 
fleza-acetato(formato)-tricbrome    base, 

salts    of    (Weinland    and    Dinkel- 

ackeu),  a.,  i,  757. 
Hezabenzylethane,        Ae«anitro-deriva- 

tive,   and  Acxa-amino-derivative  and 

its  platinichloride  (Schmerda),  A.  i, 

564. 
Hexachloro-iridium     compounds.      See 

under  Iridium. 


A'°'-c^cA'Hexadiene,  so-called  pure,  and 

its  molecular  refraction  (Harriek  and 

V.  Splawa-Nevman),  a.,  i,  218. 
A/3(-Hexadiene,  aafitiihexa-xodo-  (Les- 

pikau  and  Vavon),  A.,  i,  450. 
cyc/oHexadienei  and  dichlorocyclohexen- 

ones   from   o  cresol  (ArwERs  and  v. 

PER  Heykes),  a.,  i,  592. 
A^'-Hexadi  inene-a^'-dicarbozylic     acid 

(Lempieau      and      Vavon),      A.,     i, 

450. 
Hflzahydrobensyl  methyl  ketone  and  its 

semicarbazoue  (Hell  and    Schaal), 

A.,  i,  593. 
Hezahydropropiophenone  and  its  semi- 

cnrbivzone  (IIki.l  and  Schaal),  A.,  i, 

593. 
2:5:2':6':2":5"-Hexamethozytriphenyl* 

carbinol  (jvaikk.mann   and    Fritz), 

A.,  i,  99. 
2:6:2':S':2":6"-Hezamethoz7triphen7l- 

methane  (Kauffhann  and    Fritz), 

A.,  i,  99. 
2:8  A'-HezamethyUr/amino-S-plienyl- 

acridine(/iArfl;«''^/(i//rAc<Mt/n<;)(GRAND- 

MorciN  and  Lang),  A.,  i,  974. 
Hezamethylbenzene,  ai«'-rftnitro-  (  Will- 

ST.\TTER  and  Kubli).  a.,  i,  899. 
Hezamethylenetetramine,  stable  soluble 

compound   of,    with   silver   carbonate 

(Bi'sch),  a.,  i,  706. 
Hezamethylrheonine.     See  2:8:4'-Hexa- 

niethyl<r/aniino-5-phenylacridine. 
Hexane,      electrical      conductivity      of 

(Jaffi5),  a.,  ii,  208. 
/.wHezane,    a-chloro-78-rftbromo-    (van 

Aerde),  a.,  i,  79. 
ci/c/oHezane  as  a  cryoscopic  solvent 
(Mascarelli),  a.,  ii,  19  ;  (Masca- 
RELLi  and  Constantino),  A.,  ii, 
790  ;  (Mascarelli  and  Musatty), 
A.,  ii,  972. 

the  system,  piperidine  (Mascarelli 
and  Constantino),  A.,  ii,  790. 
cycZoHezane,  bromo-,  action  of,  on  ethyl 
sodiomalonate  (Hope  and  Perkin), 
T.,  1360  ;  P.,  207. 

nitro-  (Nametkin),  A.,  i,  93. 
ci/c^oHezanecarbozyUc  acid,  4-oximino-, 

optically  active   (Mills  and  Bain), 

P.,  177. 
n/c/oHezanol  as  a  solvent  (Chavanne 

and  van  Koelkn),  A.,  i,  21. 
^J/c^Hezan-l-ol-l-ca^boxylic  acid, 

methyl,    ethyl,    and    isoamyl    esters, 

potassium     salt,     and    amide    (Tar- 

bouriech),  a.,  i,  796. 
c!/c/oHexanolpropan-3  ol(TARBOtrRiECH), 

A.,  i,  796. 
ct/c/oHexanone  dissolved  in  cyclohexane, 

cryoscopic  behaviour  of  (Mascarelli 

and  Musatty),  A.,  ii,  972. 
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cj/cZoHexanone,  condensation  of  opianic 

and  phthalaldehydic  acids  with  (Marg- 

enstern),  a.,  i,  803. 
ci/cZoHexanone  derivatives,  formation  of, 

from  olefinic  compounds  (Ruhemann), 

T.,  109;  P.,  10. 
cj/cZoHexanone-anil-o-carboxylic    .   acid 

(TiEDTKK),  A.,  i,  255. 
c^cZoHexanoiie-3-carboxylio    acid,    syn- 
thesis of  (DonsoN,  Ferns,  and  Per- 

kin),  T.,  2010  ;  P.,  263. 
ci/cZoHexanone-3:6-dicarboxylic       acid, 

ethyl  ester  (DoBsoN,  Ferns,  and  Per- 

KIN),  T.,  2013;  P.,  263. 
Hexan-e-one-3-ol    and     its     anhydride, 

benzoic  and  acetic  esters,  oxime,  semi- 

carbazone,  and  sodium  hydrogen  sul- 
phite compound  (Lippand  Scheller), 

A.,  i,  451. 
cycZoHexantrione,    transformation    of   a 

phloroglucinol  derivative  into  one  of 

(Heller),  A.,  i,  656. 
Hexathiocyanate,     molybdenum     .salts 

(Rosenheim),  A.,  1,  141. 
Hexene  and  heptene  series,  researches  in 

the  (Prschevalsky),  A.,  i,  449. 
A^-ct/cZoHexeneacetic  acid,  oxidation  of 

(Perkin  and  Wallach),  A.,  i,  154; 

(Bouveault),  a.,  i,  372. 
A^-cj/c/oHexeneacetic    acid    (Eykman), 

A.,  i,  718. 
A^-cycZoHexenemalonic  acid  and  its  ethyl 

ester,   amide  and  lactone  (Eykman), 

A.,  i,  718. 
Aa-Hexenoic   acid,    775-^richIoro-    {tri- 

chlorohydrosorbic  acid)  and  its  methyl 

and  ethyl  esters,    amide,   and   chlor- 
ide (Riedel    and    Straube),    A.,   i, 

551. 
AJSHexenoic  acid,   brucine  salt,  and  its 

rotatory  power  (Hilditch),  T.,  1574  ; 

P.,  214. 
cycZoHexenones,   diohloro-,    and    cyclo- 

hexadienes    from    o-cresol     (Auwers 

and     v.     DER     Heyden),     A.,     i, 

592. 
isoHexoamide        (Marckwald        and 

Nolda),  a.,  i,  351. 
Hexoic    acid,    e -amino-  {e-arninocaproic 
acid),  derivatives  of  (Albert),  A., 
i,  140. 

e-benzoylamiuo-,    and    o-bromo-    and 
o-amino-e-benzoylamino-  (v. 

Braun),  a.,  i,  230. 
silver  salt  (Gabriel),  A.,  i,  492. 

8-cyano-,  and  its  silver  .salt  (Best  and 
Thorpe),  T.,  712, 

o-uitroso-,  ethyl  ester  (Schmidt  and 
W'idmann),  a.,  i,  454. 
n-Hexoic    acid,    brucine   salt,    and    its 

rotatory  power  (Hilditch),  T.,  1574  ; 

P.,  214. 


n-Hexoic  acid,  ■)75-<n'chloro-;8-hydroxy-, 

and  its  methyl  and  ethyl  esters  and 

sodium  salt  (Riedel   and  Straube), 

A.,  i,  550. 
woHexoic  anhydride  and  anilide  (FouR- 

nieh),  a.,  i,  759. 
Hexonitrile  (.Marckwald  and  Nolda), 

A.,  i,  351. 
Hexophenone,  «-benzoylamino-,  and  its 

picrate  (Gabriel),  A.,  i,  492. 
Hexoaes,  /3-hydroxy-S-methylfurfuralde- 

hyde   as    the    cause    of  some    colour 

reactions   of   (Alberda   van    Eken- 

stein  and  Blanksma),  A.,  i,  288. 
c?-a-2soHexoyl-^cystine,  a-bromo- 

(FiscHER  and  Gerngross),  A.,  i,  367. 
isoHexoylglycine,    o  hydroxy-,   and   its 

copper    salt   (Fischer   and  Gluud), 

A.,  i,  888. 
d-isoHexoylglycyl-c?-alanine,     o-bromo- 

(Fischer  and  Steinguoever),  A.,  i, 

366. 
rf-isoHexoylglycyl-Meucine,      o-bromo- 

(Fischer  and  StSingroever),  A.,  i, 

366. 
d-itio'H.exojI-d-isoleviciVie,  a-bromo-  (Ab- 

derhalden,  Hirsch,  and  Schuler), 

A.,  i,  770. 
dl-iso^exojl-dl-iso\6Vicine,  o-bromo-  (Ab- 

dekhalden,  Hirsch,  and  Schuler), 

A.,  i,  770. 
woHexoyl-iV^-phenylglycine,     a-bromo-, 

and   a-hydroxy-,  and   its   amide   and 

anhydride  (Fischer  and  Gluud),  A., 

i,  887. 
c?/-isoHexoylsarcosine,  a-bromo-  (Fisch- 
er and  Gluud),  A.,  i,  888. 
c?-rsoHexoyltriglycyl-i-leucine,  a-bromo- 

(Fischer  and  Steingroever),  A.,  i, 

367. 
cZ-isoHexoyl-^tryptophyl-cZ-glutamic 

acid,  o-bromo- (Abderhalden),  A.,  i, 

603. 
woHexyl  bromide  (Buelens),  A.,  i,  79. 
i«oHexyl  alcohol,   yS-dihromo-,   acetate 

of  (van  Aerde),  a.,  i,  79. 
cycZoHexylacetic  acid  (Hope  and  Per- 
kin), T.,  1364. 
o-c2/cZoHexylacetoacetic    acid    and    its 

ethyl    ester    and    its     semicavbazone 

(Hell  and  Schaal),  A.,  i,  593.  ^h 

c2/cZoHexylacetylene  and  its  sodium  de-    ^^M 

rivative  (Darzens  and  Rost),  A.,  i,    ^P 

891>. 
Hexylbenzene,    CjgHig,    from   reduction 

of  .substance,  C]2HjgO,  from  benzalde- 

hyde  and   amylene   in  sunlight   (Pa- 

tern6  and  Chieffi),  A.,  i,  393.  1 

a/cZoHexylethylcarbinol      (Hell      and    1 

Schaal),  A.,  i,  593.  ' 

cyc/oHexylethylene,  o-chloro-  (Darzens 

and  Rost),  A.,  i,  900. 
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n^e/oHezylideneacetic    acid,    formation 

of  (H.)iT.  .ml  Tkukin),  T.,  1366. 
q/c/uHezylmalonic   aeid  and   iu   ethyl 
ester  (Ky  KM  AN),  A.,  i,  718. 
and    its   ethyl   ester,   and    potassinm 
salt,   and   a-bromo-,   and  its  ethyl 
ester  and   rt-actions  of  (Hope  and 
pEiiKis),  T..  1363;  P.,  207. 
8-c^(-/oHezyll-meth7l<rj/(r/(;hezaii-2-ol 

(Mi-KAT),  A.,  i.  U7. 
cyc/uHexylpropiolio  aeid  and  its  methyl 
aii<l  ethvl  ehtera  (Darzk.ns  and  Rotr), 
A.,  i,  899. 
Hibisoetin,  from  Bibi$eu$mibdar\fa,  and 
its  acetyl   derivatire   (Pkrkin),    T., 
1868  ;  r.  '248. 
Hibiscus  sabdariffa,   colouring   matters 
of  Howera  of  (I'kukin),  T.,  1856  ;  P., 
248. 
Hillebrandite  from   Mexico  (Wright), 

A.,  ii,  (51. 
Hiortdahlite,  identity  of,  with  guarinite 
(Zamikinim  and  Pkior),  A.,  ii,  677. 
Hippomelanin  (RiKSSA  and  Kona),  A.,  i, 

719. 
Hipparic   acid,    condensation  of,   with 
acctoiiu  (Prrkin    and  Simonsen), 
P.,  164. 
formation  of,  in  man,  and  technique  of 
estimation  of   (Lkwikkki),  A.,  ii, 
820. 
parent  substance  of,  in  animals  (Yasi- 

LIU),  A.,  ii,  252. 
3:4  (fthydroxy-   (Kamktaka),    A.,   i, 
888. 
Hiitidine,  cleavage  of,  in  the  dog's  organ- 
ism (Abderhalden  and  Einbeck), 
A.,  ii,  906. 
exi)erimonta     on     the     synthesis    of 
(Geunuuos.s),  A.,  i,  189. 
Hofmann-Cartias,  Beckmann,  and  beni- 
ilio    acid,    intermolecular    rearrange- 
ments (ScHROETKR  and  Caspar),  A., 
i,  617. 
Hofmann's    bromoacetamide,  nature  of 

(FiiASroi.s),  A.,  i,  140. 
Hofmann's  reaction  (iMohr),  A.,  i,  420  ; 
^MojiK,  KoiiLKR,  and  Ulrich),  A.,  i, 
649. 
HoUandite  (Fermor),  A.,  ii,  153. 
Homoandrosterol   and    its    acetyl     and 
broinoaietyl  derivatives  (Moore),  T., 
740  ;  P.,  85. 
Homobetaine,  ethyl  ester,  platinichloride 

(Enokland),  a.,  i,  558. 
r-Homocamphoric  acid  and  its  calcium 

salt  (Kompi'a),  a.,  i,  110. 
Homocatechol  and  its  methyl  ethers  (de 

Vkies),  a.,  i,  712. 
Homologoas    compounds,    variation    of 
Trouton's  constant   in  (Kuiibatoff), 
A.,  ii,  117. 


Homolognea,  relation  between  orthobario 

densities  of  (Ter-Uazabian),  A.,  ii, 

551. 
iS'-Homopiperonyl-'^  piperoBylglyeine 

and  its  ariiido  (Kuopp,  Dei  kkh,  and 

ZoEM.NRU),  A.,  i,  389. 
HomoTeratroyl    chloride    (Pictbt    and 

F  ^.  A.,  i,  323. 

Hoi:  laminoaeetylreratrone 

(1..  , ,  I    ..),  i  i;am.h\  a.,  i,  672. 
HomoTeratroyl-homoveratrylamine 

(I'lc-IKI  Bn>l  KlSKEI-STEIS),  A.,  i,  323. 

Homovera  troy  Ihy  drozyhomoTentryl- 

amioe  (Pktkt  an<i  Gam.s),  A.,  i,  672. 
JV'-HomoTeratroyl-C-TeratrylglyeiBeand 

its     amiile     (Kropp,    Decker,    and 

ZoELLNKiO.  A.,  i,  888. 
HomoTeratrylamine  (PioTKTand  Fink- 

Ki.sTEiN),  A.,  i,  82S. 
Hopeite  (CesXro),  A.,  ii,  746. 
Hope,    cJiemistiy    of    (Sillkr),    A.,   i, 

728. 
Hordenine,  R3m  thesis  of  (Barorr),  T., 
2193  ;  P.,  289. 

and  urotropine,  reactions  of  (Labat), 
A.,  ii,  627. 
Hordeum  vulgars  eesntUseens  (barley), 

selective  permeability  of  the  coverings 

of  seeils  of  (IJrow.s),  A.,  ii,  386. 
Hornblende,   analyses  of  (Duparo  and 

Pkarce),  a.,  ii,  60. 
Hone,  mucoid  in  the  intestinal  mncoos 
'  membrane  of  the  (Bywatkrs),  A.,  ii, 

416. 
Human    body,    changes    of   phosphatic 

nutrient,s  in  (KocH),  A.,  ii,  162. 
Humic  Bubstanees  of  coal  (Boudouard), 

A.,  i,  12. 
Humidity,   atmospheric,  and  cold  pro- 

du<-ed  by  evai)oration,  lecture  demon- 
stration of  (Stroman),  a.,  ii,  308. 
Humin  substances  in  peat  wool  (Roger 

and  VrLQiTix),  A.,  i,  86. 
Humus  formation,   contribution  to  the 

study  of  (Ca  RHONE  and   Marincola- 

Cattaneo),  a.,  ii,  83. 
Humus-silioic  acid  (v.  Fbilitzkn),  A., 

ii,  178. 
Humus   substances  (Miklauz),  A.,   i, 

285. 
Hydantoin,  condensation  of,  with  form- 

aldi'hvde  (Behkknd  and  Niemeyer), 

A.,  i,"257. 
1:2-Hydramines  (Rabs  and  Schneider), 

A.,  1,  413. 
Hydrastine,  new  reactions,  and  detection 

of  (Labat),  a.,  ii,  710. 
Hydrastinine,  new  reactions  of  (Labat), 

A.,  ii,  710. 
Hydrates,    example  of    co-ordinate  iso- 
merism among  (Werner  and  Costa- 

CHEscu),  A.,  ii,  51. 
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Hydrates,  the  vapour  pressure  of  which 
varies  continuously  with  the  compo- 
sition (Lowenstein),  a.,  ii,  736. 
Hydration,  heat  of  (Jorissen),  A.,  ii, 
120. 
of  precipitates  (Pickering),  T.,  123; 

P.,  12. 
in  solution   and  viscosity   (Dunstax 

and  Thole),  T.,  1556  ;  P.,  219. 
in  solution  as  the  cause  of  solubility 
influences  (Hudson),  A.,  ii,  131. 
Hydrazide-ozimes   (Wieland),    A.,    i, 

884. 
Hydrazides  of  unsaturated  acids,  forma- 
tion of  nitrosopyrazolidones  and  pyr- 
azolones from  (Muckermann),  A.,  i, 
838. 
Hydrazine,  action  of,  on  ethyl  mesoxal- 
ate  (CuRTiss,  Koch,  and  Bartells), 
A.,i,  212. 
oxidation  of  (Browne  and  Shetterly), 

A.,  ii,  233,  658. 
compounds    of,    with    metallic    salts 
(Franzen  and  v.  Mayer),  A.,  ii, 
40. 
hydrate,    action   of   zinc   on    (Ebler 
and  Schott),  A.,  ii,  234. 
action  of  calcium  oxide  on  (Stab- 
ler), A.,  i,  769. 
sulphate  preparation  of,  from  p-uraz- 
ine    (Ghattaway),    T,,    237  ;    P., 
11. 
Hydrazine    derivatives,   conversion   of, 
into  heterocyclic  compounds  (Stoll^;), 
A.,  i,  123. 
Hydrazines,  action  of  sulphites  on(RucH- 
erer  and  Schmidt),  A.,  i,    521. 
aromatic,  action  of  halogens  on  (Ghat- 
taway), T.,  1065  ;  P.,  147. 
iV^-<ribromo-substituted       (diazonium 
jserbromides),  preparation  and  pro- 
perties of  (Ghattaway),  T.,  862  ; 
P.,  120. 
nitroso-,  action  of  water  on  (Giovetti), 
A.,  i,  738. 
Hydrazinobistartronic  acid,  ethyl  ester 
(Gurtjss,  Koch,  and  Bartells),  A., 
i,  212. 
4-Hydrazino-2:6-dimethylnicotinic  acid, 
ethyl   ester,    methiodide   (Michaelis 
and  Krietemeyer),  A.,  i,  531. 
Hydrazobenzene,  ^-chloro-,  and  hydro- 
gen chloride  in  methyl  alcohol,  reac- 
tions of  (Jacobson  and  Loeb),  A.,  i, 
682. 
p-Hydrazobenzophenone  (Garr6),  A.,  i, 

339. 
o-Hydrazodiphenylmethane       (Carr6), 

A.,  i,  121. 
Hydrazoformoxime  and  its  picrate  (WiE- 

land  and  Hess),  A.,  i,  883. 
Hydrazoic  acid.     See  Azoimide. 


Hydrazomethane  (Thiele),  A.,  i,  560. 
Hydrazones,    transformation    of    azines 
into  (Knopfer),  A.,  i,  188. 
of  sugars   and   their    acetates    (HoF- 

mann),  a.,  i,  519. 
bnsic  projierties  of  (Cixtsa),  A.,  i,  737. 
Hydrazophenylmethyl.      See  s-Plienyl- 

methylhydrazine. 
o-Hydrazothioanisole  (Brand),    A.,    i, 

855. 
Hydrazotriphenylmethane    (Wieland), 

A.,  i,  836. 
Hydrides.       See     under    the     separate 

Metals. 
(^^Hydrindamine,    resolution    of    (Kip- 
ping), T.,  413  ;  P.,  56. 
Hydrindene,   c^ecachloro-    (Zincke    and 

Meyer),  A.,  i,  592. 
l-Hydrindone-2-acetic  acid,  3-hydroxy-, 
lactone  of  (Stobbe  and  Horn),  A.,  i, 
31. 
Hydrindoneoxalic     acid     (Z-hydroxy-2- 
oxalijlindenc),    and    its   methyl   ester 
(Thiele  and  Schneider),  A.,  i,  929. 
Hydriodic  acid.     See  under  Iodine. 
Hydroacridine,    occurrence   of,   in    coal 
tars  (Decker  and  Dunant),  A. ,  i,  420. 
Hydroacridines,  formation  of  (Pope  and 

Howard),  P.,  304. 
Hydroaromatic  ketones.     See  Ketones, 

hydroaromatic. 
Hydroaromatic  substances,  the  study  of 
(British  Association  Reports),  A., 
i,  372. 
Hydrocarbon,    CgHu,    from   2-chloro-l- 
methylcj/c^hexane  (Murat),  A.,  i, 
148. 
C9H1B,    from    fenchelylamine    hydro- 
chloride, and  its  nitrosochloride  and 
its  oxime  (Wallach  and  Ritter), 
A.,  i,  812. 
CjoHjg,    from   hydration    products   of 
pinene,  and  sulphuric   acid    (Bar- 
bier  and  Grignard),  A.,  i,  501. 
CigHjo,    from  <er<. -phenylfenchol  and 
anhydrous  formic  or  oxalic  acid,  and 
an  isomeride  and  its  bromo-deriva- 
tive  (Leroide),  A.,i,  596. 
Hydrocarbons,  CjHj,,  new  synthesis  of 
dimethylpropane     (Ferrario    and 
Fagetti),  a.,  i,  77. 
C17H22,    from   <er<.-benzyIfenchol  and 
anhydrous    formic    or    oxalic    acid 
(Leroide),  A.,  i,  596. 
Hydrocarbons,   preparation  of,  by  elec- 
trolytic   reduction     of    acetoacetic 
esters  (Tafel  and  JDrgens),  A.,  i, 
545. 
of  the  acetylene  series,  hydration  of, 
by   means    of  cadmium,    zinc   and 
magnesium    salts    (Kutschkroff), 
A.,  i,  625. 


INDEX  OF  SUBJECTS. 


1329 


Hydrocarbon!,  aromatic,  and  their  de- 
rivatives, compounds  of  alumin- 
ium bromide  with  nitro-com- 
pounds  of  (Menschutkin),  A.,  i, 
900. 
condensation  of  mesoxalic  esters 
with  (GuYOT  and  Ebteva),  A.,  i, 
236. 
derived  from  fenchono  (Lxroide), 

A.,  i,  596. 
systems  formed  by  aluminium  chlor- 
ide and  bromide  with  (Menschut- 
kin), A.,  i,  897. 
saturated    action    of   nitric   acid    on 

(Nametkin),  a.,  i,  93,  372. 
with  a  semieyciic  liukiu);,  preparation 

of  (Wai.laoh),  a.,  i,  383. 
See  also  Oiefiues. 
Hydrooellaloses,  formation  of,  by  means 
of  sulphuric  acid  (Buttner  and  Neu- 
man),  a.,  i,  86;  (Schwalbe),  A.,  i, 
136,  366  ;  (BuTTNER  and  Neumann), 
A.,  i,  290. 
HydrocephaloQs  ease,  analysis  of  fluid 

from  a  (Mkstkezat),  A.,  ii,  695. 
Hydrochloric  acid.     See  under  Chlorine. 
Hydrocinchoninone  and  its  hydrochlor- 
ide, dihydrochloride,  picrate,  picrolon- 
ate,  raethiodide,    and    oxime    (Rabe, 
Naumann,     and     Kulioa),     A.,     i, 
253. 
Hydrocotarnine  methobromide  and  meth- 
iodide  (FunrND  and  Oppenheim),  A., 
i,  411. 
Hydro-o-coumaric   acid,    amino-.       See 

Melilotic  acid,  amino-. 
Hydrocoomarin,  dj'hydroxylamino- 

(Francesconi  and  Cusmano),  A.,i, 
233. 
Hydrocnminaldehyde  from  cumin  fruit 

oil  (ScHiMMEi-  &  Co.),  A.,  i,  816. 
Hydrocyanic  acid.    See  under  Cyanogen. 
Hydrogels,    freezing    of   (Fischer  and 
BoBKRTAo),  A.,  ii,  545. 
properties  of,  when  dehydrated  (VAN 

Bemmelen),  a.,  ii,  234. 
in  the  mineral  kingdom  (CoRNU),  A., 

ii,  222. 
of  the  mineral  kingdom  in  the  groups 
of    the    elements,    sulphides,    and 
halides  (CoRNu),  A.,  ii,  409. 
Hydrogen,  apparatus  for  the  purification 
ot  gaseous  (Onnes),  A.,  ii,  564. 
absorption  of,   by  colloidal   platinum 
and    palladium    solutions   (Ker- 
NOT     and     Niquesa),     A.,     ii, 
878. 
by  metallic   nickel   (Sievrrts  and 
Hagenacker),  a.,  ii,  242. 
solubility  of,  in  solid  and  fused  silver 
(Sieverts  and  Hagenacker),  A., 
u,  1004. 


Hydrogen,  secondary  spectrum  of  (Hoo- 

ley),  a.,  ii,  359  ;  (DcrouR),  A., 

ii,  529. 

wave-lengths  of  lines  in  the  secondary 

spectrum  of  (Watson),  A.,  ii,  453. 

specific  heat  of,  at  high  temperature* 

(Pier),  A.,  ii,  789. 
action  of,  on  sodium  (Holt),  A.,  ii, 

807. 
and  chlorine,  interaction  of  (Chapm ak 
and  MacMahon),  T.,  135  ;  P.,  16. 
retarding  effect  of  oxygen  and  in- 
fluence of   nitrogen   on,    rate  of 
interaction    of    (Chapman    and 
MacMahon),  T.,  959  ;  P.,  148. 
influence  of  gaseous  oxidesof  nitrogen 
on    the    rate    of    interaction    of 
(Chapman  and  MacMahon),  T., 
1717  ;  P.,  224. 
and  metals,  new  compounds  of  nitrogen 
with  (Dafert  and  Miklaux),  A., 
ii,  882. 
and  oxygen,  catalytic  action  of  colloidal 
palladium  on  the  union  of  (Paal 
and  Hartmann),  A.,  ii,  990. 
contact  pyrogenetic   oxidation   of,  by 

air  (Orloff),  A.,  ii,  127. 
the  precipitation  of  metals  from  their 
salts  by  (Ipatieff  and  Wkrchow- 
sky),  a.,  ii,  564. 
the   part  played    by    elementary,    in 
metabolism  (Oppenheimer),  A.,  ii, 
250. 
carbon  monoxide,  and  methane,  simul- 
taneous estimation  of  (Nesmjeloff), 
A.,  ii,  519. 
Hydrogen  antimonide.     See  Antimony 
hy<liide. 
arsenide.     See  Arsenic  hydride, 
chloride.     See  under  Chlorine, 
cyanide.     See  under  Cyanogen, 
iodide.     See  under  Iodine, 
nitride.     See  Azoimide. 
peroxide,  anodic  formation  of  (Riesen- 
feld),  a.,  ii,  879. 
preparation  of  pure  (Ahkle),  A.,  ii, 

396. 
action  of  ammoniacal,  on   bismuth 
salts  (GuTBiER  and  BiJNz),  A.,  ii, 
407. 
iridium  catalysis  of  (Brossa),  A.,  ii, 

389. 
action  of  colloidal  solutionsof  iridium 
on  (Kernot  and  Arena),  A.,  ii, 
880. 
influence  of  potassium  persulphate 
on  the  catalytic  decomposition  of, 
by     colloidal    iridium    solutions 
(Kernot),  A.,  ii,  880. 
action  of  colloidal  rhodium  solutions 
on  (Kernot  and  Arena),  A.,  ii 
881. 
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Hydrogen  peroxide,  action  of,  on  metallic 
sulphides      (Ferrer     y      Her- 
nAndez),  a.,  ii,  147. 
production  of  ozone  in  the  interaction 
between     sulphur     dioxide     and 
(Ferraboshi),  p.,  179. 
action  of,on  thiosulphates  in  presence 
of   metallic    salts    (Tarugi    and 
ViTALi),  A.,  ii,  478. 
detection    of,    in    milk    (Rothkn- 

fusser),  a.,  ii,  91. 
estimation  of  acids  in   commercial 

(Endemann),  a.,  ii,  432. 
estimation  of  acids  in,  by  titration 
(LiJNiNG),  A.,  ii,  826. 
phosjihide  (phosphiv^),  density  of  (Ter- 
Gazarian),  a.,  ii,  568. 
preparation  of  pure  (Stock,  Bott- 
cher,     and     Lenger),      A.,    ii, 
727. 
rapid  preparation  of  calcium  phos- 
phide for  evolution  of  (Matignon 
and  Trannoy),  A.,  ii,  236. 
^Wphosphide,   heat    of   formation    of 

(Thomlinson),  a.,  ii,  380. 
phosphides,   Pi2Hg  and   P9H2,  solids, 
preparation    and     properties    of 
(Stock,  Bottcher,  and  Lenger), 
A.,  ii,  727. 
the   two   solid,    action  of  liquefied 
ammonia  on  (Stock,  Bottcher, 
and  Lenger),  A.,  ii,  728. 
selenide,  preparation  of  (Wxtyts  and 

Stewart),  A.,  ii,  229. 
sulphide,  dissociation  of  (Pollitzer), 
A.,    ii,     871;     (Preuner    and 
ScHUPP),  A.,  ii,  977. 
and  solid  iodine,  equilibrium  of  the 
reaction  between  (Pollitzer),  A., 
ii,  871. 
sulphide    generator    (Clous),    A.,   ii, 

137  ;  (Doughty),  A.,  ii,  228. 
^rsulphides  (Bruni  and  Borqo),  A., 

ii,  477. 
^o^j/sulphides  and  ciyoscopy  (Pater- 
no),  A.,  ii,  118. 
Hydrogenase  or  reductase  ?  (Gruss),  A., 

i,  75. 
Hydrogenation  by  use  of  finely-divided 
metals,    applications    of  the   general 
method  of  (Sabatier  and  Mailhe), 
A.,  i,  131. 
Hydrolysis.     See  under  Affinity,  chem- 
ical. 
a)3-Hydromuconic  acid,  a-cyano-)3-hydr- 
oxy-,  ethyl  hydrogen  ester,  lactone  of 
(Best  and  Thorpe),  T.,  1524. 
a0-    and    jS7-Hydromaconio    acids,    di- 
menthyl   esters,  and  dibrucine   salts, 
and  their  rotatory  powers  (Hilditch), 
T.,  1572  ;  P.,  214. 
Hydronitric  acid.     See  Azoimide. 


Hydrophthalic  acids  (Abati  and  Soli- 
mene),  a.,  i,   104  ;  (Abati  and  de 
Horatiis  ;  Abati  and  Vergari),  A., 
i,  386. 
Hydrophthalic  anhydrides,  influeinie  of 
presence  and  position  of  the  ethylene 
grouping   on   the  refraction  and  dis- 
persion of  (Abati  and  Vergari),  A. , 
i,  386. 
o;3-  and  jS^-Hydropiperic  acids,  menthyl 
esters,    and   brucine   salts,   and  their 
rotatory  powers  (Hilditch),  T.,  1572; 
P.,  214. 
Hydrosols,   freezing  of  (Lottermoser), 
A.,  ii,  27;  (Gutbier  and  Flury), 
A.,  ii,  28. 
influence  of   inorganic,    on  autolysis 
(Ascoli  and  Izar),  A.,  ii,  501. 
Hydrosorbic  acid,    trichloro-.     See  A*- 

Hexenoic  acid,  yyS -trichloro-. 
Hydroxides,     metallic,     and      colloidal 

forms  of  (Fischer),  A.,  ii,  241. 
Hydroxy-acid,  CjoHigOj,  from  oxidation 
of  fencholic  acid,  and  its  lactone, 
and      an     isomeric      hydroxy-acid 
(Wallace  and  Lange),  A.,  i,  813. 
Hydroxy-acids,     CioHjgOj,      cis-     and 
trans-,  and  their  ethyl  esters  and 
m-lactone      (Merling,      Welde, 
EicHWEDE,     and    Skita),    A.,    i, 
483. 
CiiHigOj,    from   bromocamphanecarb- 
oxylic  acids  ( BREDTand  Sandkuhl), 
A.,  i,  499. 
Hydroxy-acids,    affinity    constants    of 
(Findlay,  Turner,  and  Ovfen),  T., 
938;  P.,  146. 
union  of  carbon  dioxide  with  (Sieg- 
fried and  Howwjanz),  A.,  i,  352. 
lactonisation  of  (Blaise  and  Kcehler), 

A.,  i,  551. 
acetylated,    action    of    benzene    and 
aluminium  chloride  on  (AnschIitz 
and  Forster),  A.,  i,  715. 
Hydroxyaldehydes,  action  of  nitric  acid 
on  the  ethers  of  aromatic  (Salway), 
T.,  1155  ;  P.,  160. 
method    of   applying    the    Grignard 
reaction  to  (Hoerinq  and  Baum), 
A.,  i,  570. 
and  aldehydes,  condensation  of,  with 
phenols  (Danckwortt),  A.,  i,  938. 
o-Hydroxyaldehydes,   migration   of  the 
acid  residues  in  the  phenyl hydrazones 
of    acylated    (Auwers   and   Hanne- 
MANN),  A.,  i,  439. 
)8-Hydroxybutyra8e     (Wakeman     and 

Dakin),  a.,  ii,  908. 
Hydroxycarboxylic  acids,  alkyl  esters, 
method    of    aj)plyiug     the    Grignard 
reaction  to  (Hoeking  and  Baum),  A., 
i,  570. 
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Hydrozy-oompoands,    aromatic,    actiou 
of  sulphites   on  (Bucheuer  and 
Schmiut),  a.,  i,  521. 
preparation  of  alkyloxymethyl  ethers 
of  (HoEKiNO  and  Baum),  A.,  i, 
572. 
Hydrozy-fatty  acids,   ureides  and  cyan- 
aniidcs  of  (Ci-EMMENSEN   and  Heit- 
man),  a.,  i,  774. 
o-Hydrozyketones,   capacity  for  trans- 
formation    of    acyl      derivatives    of 
Bhenylhyilrazones    of   (AuwEKS    and 
lANNEllL),  A.,  i,  441. 
Hydroxylamine  (Habek),  A.,  ii,  896. 
actiou  of,  on  coumarins  (Posner),  A., 
i,  683. 
on     lactones     (Fkancesconi     and 
CusMANo),  A.,  i,  233. 
addition  of,  to  acetylene   derivatives 

(Oliveri-Manimla),  a.,  i,  835.  ' 
volumetric  estimation  of  (SrAHiiER), 
A.,  ii,  758. 
Hydrozylamino-.     See  under  the  parent 

Suli-staiice. 
Hydrozyl  compoands,  aromatic,  action 
of  sulpliitos  on  (BucHEKER  and  Uhl- 
mann),  A.,  i,  787. 
Hydrozyl    derivatives,    estimation    of, 
in    mixtures    of    organic   compounds 
(Hibbekt),  p.,  57. 
a-Hydrozynitriles,    interaction    of    de- 
rivatives of  iininodicarboxylic  acids  and 
(Stadnikoff),  a.,  i,  771. 
Hygienic  studies  on  nickel  (Lehmamn), 

A.,  ii,  333. 
d-     and      /-Hyoscy  amine,     rf-camphor- 
sulphonates,    and     auribroinides    and 
picrates  (Haukowcliff  and  Tutin), 
T.,  1974  ;  P.,  257. 
Hyperglycsemia  produced  by  asphyxia, 
cause  of  (Macleou),  A.,  ii,  168. 
distribution  of  sugar  of  the  blood  in 
(MiCHAELis    and    Rona),    A.,    ii, 
680. 
Hypersthene-augite   from  Lake  Onega 

(Wahl),  A.,  ii,  65. 
Hypobromites.     See  under  Bromine. 
Hypochlorites.     See  under  Chlorine. 
Hypohalites,   reactions  of,  with  organic 

compounds  (Dehn),  A.,  i,  867. 
Hypohalogenoas    acids   and    hypohalo- 

genites  (Skrabal),  A.,  ii,  224. 
Hypoiodous  acid.     See  under  Iodine. 
Hypophosphorous  acid.  See  under  Phos- 
phorus. 
Hyposulphites.     See  under  Sul[)hur. 
Hypozanthine,  preformed,  in  the  muscles 

(Leonard  and  Jones),  A.,  ii,  911. 
Hypno-ansesthetics  (Brissemoret  and 

Chevalier),  A.,  ii,  419. 
Hyptis  suaveolens  oil  (ScHiMMEL  &  Co.), 
A.,  i,  113. 


I. 

Ibervillea  sonorae,  composition  and  toxi- 
city of  (Emer-son  and  Wslkbr),  A., 

ii,  87. 
Ice,  va[>our  pressure  of  (Thiesrn),  A., 
ii,  791. 
modifications,    I,  II,  and  III   (Tam- 

mann),  a.,  ii,  878. 
behaviour  of,  in  the  ultra-red  spectrum 
(BoDK),  A.,  ii,  844. 
Igasnrio  acid  (Gorter),  A.,  i,  588. 
Ignition  tem(<erature.     See  Temperature 

umler  Thermochemistry. 
Dileite  (Scharizer),  A.,  ii,  587. 
Uvaite,  constitution  of  (Baschiibi),  A., 

ii,  589. 
Imidet,  organic,  complex  compounds  of 

(TscHi'OAEFF),  A.,  i,  369. 
Iminazolet,    production    of,    from    1:8- 
naphthylenediamine{FARBENFABBi- 
KEN  voRM.  F.  Bayer  &  Co.),  A., 
i,  263. 
See  also  Glyoxalines. 
iwlminazolone  and  ita  acetyl  derivative 
(FENTONand  Wilks),  T.,1329;  P., 192. 
Imino-aeids,  esters  of,  and  their  nitroso- 
dcrivatives,    molecular   refractions  of 
(Stadnikoff),  A.,  ii,  842. 
Imino- compounds,     formation    and    re- 
actions of  (Be.st  and  Thorpe),  T., 
8,  261,  685,  1506,  1901  ;  P.,  28,  92, 
216,  244. 
nomenclature  of  (Thorpe),  P.,  309. 
alicyclic,   transformation   of  aliphatic 

nitriles  into  (Thorpe),  P.,  17. 
from  ethyl  ethoxycoumalindicarboxyl- 
ate,  constitution  of  (Guthzeit  and 
Eyssen),  a.,  i,  674. 
Iminodiacetaldehyde,       bisphenylhydr- 
azone  of,  and  its  salts   (Wolff  and 
Marburg),  A.,  i,  16. 
Iminodiacetic      acid,      diethyl      ester, 

uitroso-  (Stadnikoff),  A.,  ii,  843. 
Imino-ethers,  action  of  hydrogen  sulph- 
ide on  (Matsui),  a.,  i,  463. 
Imino-ketones,    copper    derivatives    of 

(Gauthieh),  a.,  i,  354. 
Iminotriacetic    acid,     trimethyl    ester 

(Stadnikoff),  A.,  ii,  843. 
Inunonium      salts,       partial-quinonoid 
(Schlenk,  Keller,  and  Knorr),  A., 
i,  808. 
Immune      substances,      production      of 

(Dkeyer  and  Walker),  A.,  ii,  817. 
Indazyl     derivatives,     preparation     of 

(CarkS),  a.,  i,  262. 
Indene  in  coal  tar  (Spilker  and  DoM- 
browsky),  a.,  i,  219. 
sodium  derivative  of  (Weissgerber  ; 
Gesellschaft  FiJR  Teerverwer- 
xung),  a.,  i,  219. 
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Indene    derivatives,    transformation     of 

cyclopentene  derivatives  into  (Zincke 

and  Meyer),  A.,  i,  591. 
ladican  (PERKiNand  Thomas),  T.,  793  ; 
P.,    125;  (Thomas,   Bloxam,    and 
Perkin),  T.,   8-24;  P.,   126. 

estimation  of  urinarv  (Imabuchi),  A., 
ii,  772. 
Indicator  highly  sensitive  towards  alkali 

and  suitable  for  titrations  with  centi- 

normal  solutions  (Rupp  and  Loose), 

A.,  ii,  90. 
Indicators, theory  of  (AcREEandSLAGLE), 
A.,  i,  650. 

characterisation  of  (Handa),   A.,   ii, 
931. 
Indigo,  products  from  Northern  Nigeria 

(Perkin),  A.,  ii,  513. 
Indigo -dyeing,  new  process  for  (Kalb), 

A.,  i,  967. 
Indigoid    dyes    (Bezdzik    and    Fried- 
lander),  A.,  i,  415. 

derived  from  phenyliso-oxazolone 
(Wahl),  a.,  i,  261. 

and  indolignoid  dyes  of  the  naphthal- 
ene series  (Bezdzik  and  Fried- 
lander),  A.,  i,  415. 
Indigotin,  mechanism  of  the  formation 
of,  from  anthranilic  acid  and  poly- 
hydroxy-compounds  (v.  Ostromiss- 
LENSKY  and  Pamfiloff),  a.,  i,  838. 

formation  of,  in  plants  (Walther), 
ii,  614. 

new  synthesis  of,  and  lecture  experi- 
ment on  (v.  Ostromisslensky  and 
Pamfiloff),  A.,  i,  838. 

a  new  isomeride  of  (Wahl  and 
Bagard),  a.,  i,  830. 

action  of  primary  amines  on  (Grand- 
mougin),  a.,  i,  969. 

action  of  primary  arylamines  on 
(Grandmougin  and  Dessoulavy), 
A.,  i,  968. 

action  of  Grignard  reagents  on  (Sachs 
and  Kantorowicz),  A.,  i,  425. 

new  oxidation  product  of  (Kalb),  A., 
i,  966. 

dianilide  and  its  picrate  (Grand- 
mougin and  Dessoulavy),  A.,  i, 
968. 

di-^-toluidide  (Grandmougin  and  Des- 
soulavy), A.,  i,  968. 
Indigotins,   broniinated,    separation   of, 

from    synthetic    indigos    (BiNZ     and 

Marx),  A.,  ii,  839. 
Indimnlsin,  the  enzyme  of  indican,  and 

solubility  of  (Thomas,   Bloxam,  and 

Perkin),  T.,  824  ;  P.,  126. 
Indiam,  isomorphous  mixtures  of,  with 

lead,  electrical  conductivity  nnd  plas- 
ticity of  (Kurnakoff  and  Schemt- 

SCHU8CHNY),   A.,  ii,   855. 


Indirubin,   reduction  of  (Perkin),    P., 

127. 
Indirabins,  oxygen  isologues  of  homo- 
logous   (Fries    and    Finck),    A.,    i, 
44. 
isolndogenides   (Wahl  and    Bagard), 

A.,  i,  735. 
Indole,  researches  on  (Porcher),  A.,  i, 
611. 
production  of,   by  Bacillus  coli  com- 
munis     (de     Graaff),      a.,      ii, 
335. 
production  of,  by  bacteria  (Selter), 

A.,  ii,  921. 
in  wood  of  Celtis  reticulosa  (Herter), 

A.,  ii,  426. 
and  aldehydes,  a  synthesis  of  (Weer- 

man),  a.,  i,  589. 
action  of  oxidisingagentson(PoRCHER), 

A.,  i,  511, 
the  red  urinary  pigment  derived  from 

(Bknedicenti),  a.,  i,  834. 
action  of,  on  the  frog's  heart  (Dani- 

lewsky),  a.,  ii,  81. 
detection  and  method  of  formation  of, 
in     the    organism     (Blumenthal, 
Herschmann,    and    Jacoby),   A., 
ii,  1059. 
detection  of,  method  for,    in   culture 

media  (Morelli),  A.,  ii,  711. 
3-iodo-,  and  its  picrate  (Pauly  and 
Gundermann),  a.,  i,  71. 
Indole  derivatives,  colour  reactions  of, 

with  sugars  (Gnezda),  A.,  ii,  451. 
Indole-producing  compounds  of  the  urine 
(Porcher),  A.,  ii,  506. 
in    culture    bouillon   (Porcher    and 
Panisset),  a.,  ii,  602. 
Indolignoid  and   indigoid   dyes  of  the 
naphthalene     series     (Bezdzik     and 
Frikdlander),  a.,  i,  415. 
Indone,  j!?cratechloroamino-  (Zincke  and 

Meyer),  A.,  i,  592. 
l-Indone-2-acetic  acid  and  its  bimolecu- 
lar  compound  (Stobbe  and  Horn),  A., 
i,  31. 
Indoneacetic  acids  (Stobbe  and  Horn), 
A.,  i,  31. 
and     their     carbazones,     colours    of 
(Stobbe and  Horn),  A.,  i,  102. 
Indozyl,  condensations  of,  with  jo  nitro- 
benzaldehyde,      piperonal,      proto- 
catechualdehyde,    and    jo-hydroxy- 
benzaldehyde         (Perkin        and 
Thomas),  T.,  796  ;  P.,  125. 
synthetic,    oxidation   of   solutions  of 
(Thomas,   Bloxam,  and   Perkin),' 
T.,  842;  P.,  126. 
Indozylcarboxylic     acid    and    indoxyl 

(Kalle  &  Co.),  A.,  i,  256. 
Indoxylicacid  (Perkin),  T.,  847;  P., 
126. 
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Infant,    metabolism  in  the  (Frkund), 
A.,  ii,  413. 
metabolism     of     a    breast-fed    (Am- 
BERo     and     Mourill),      A.,     ii, 
497. 
gaseous  metabolism  of.      See   under 
Metabolism. 
Infusoria,  phosphorescent,  of  the  North 
Sea,  hydrolysis  of  (Emmeklino),  A., 
ii,  693. 
Inks,  black  cephalopod  (Palasino),  A., 
ii,  2.'i2. 
fi-rrigallic   (Sii.bermann  and  OzoRO- 
viTZ),  A.,  i,  32. 
Inorganic   acids,   complex,    derivatives 
of  (Daniels),  A,,  ii,  52  ;  (Blum),  A., 
ii,  54. 
Inorganic  colloids.     See  Colloids. 
Inorganic  substances,  theoretical  basis 
of  structural  formulae  for  (Wermxb), 
A.,  ii,  990. 
Inosic  acid  (Levene  and  Jacobh),  A., 
i,  164,  540  ;  (Neubeko  and  Ukahn), 
A.,  i,  541. 
and  carniiie  (Haiser  and  Wenzel), 

A.,  i,  322,  540. 
the  pentose  from  (Neubero),  A.,  i, 
686. 
Inositol,  presence  of,  aa  a  characteristic 
ot'nutural  wines  (MEiLLt^.KE),  A.,  ii, 
945. 
detection     of,      in      natural      wines 
(Pehrin),  A.,  ii,  624. 
Inositolphosphoric  acid.     See  Phytin. 
Intestinal  t-pitlieliinn,  role  of,  in  diges- 
tion   and     ab.^orpiion    of    proteins 
(London),  A.,  ii,  817. 
fistula?,    absorption     experiments    on 
dogs  with  (O.mi),  a.,  ii,  326. 
Intestine,   role  of    the   .small,    in    the 
formation  of  glycogen    from   sugar 
(Croftan  ;  Pflugek),  A.,  ii,  328 ; 
(Ghube),  A.,  ii,  415. 
frog's,  flit  synthesis  in  the  epithelium 
of,    during  fat  resorption   (Noll), 
A.,ii,  327. 
Insect  powder,  chemistry  and  pharma- 
cology     of      (Fujitani),      a*.,      ii, 
825. 
Insects,   gaseous  exchange  in,    and   its 
relation  to  the  temperature  of  the  air 
(Slowtzoff),  a.,  ii,  902. 
Insoluble  substances,  action  of  soluble 
substances     on    (Oechsner    de    Co- 
ninck),  a.,  ii,  668.  732. 
Intensity.     See  under  Electrochemistry. 
Internal   pressure,    relation   of  surface 
tension,       chemical       constitution, 
valency,  residual  affinity,  and  criti- 
cal  pressure   to  (Walden),  A.,  ii, 
547. 
of  a  gas  (Ledi'c),  A.,  ii,  550. 

xcvi.  ii. 


Internal  pressure,  in  liquids,  hypothesis 

relative  to  (Amaoat),  A.,  ii,  649. 
Intramolecular  change.s  of  acylated  com- 
pounds   (Auwer«),     a.,     i,     222; 

(AUWER8  and  Eisenlohr),   A.,    i, 

916. 
transformations     (Dimroth,      Hiss, 

Marshall,  and  Wkrmir),  A.,  i, 

267. 
Inyertase,  efifect  of  temperature  on  the 

photodynamic  action  and  the  action 

of   light    on    (Hannes    and    JoD- 

blausr),  a.,  ii,  848. 
electrical     transportation      of     (Mi- 

CHAELLS),  A.,  I,  277. 
inversion  of  sucrose  by  (Hudson),  A., 

i,  654. 
of  yeast  (Salkowski),  A.,  i,  752. 
Invertebratee,   hydrolytic    enzymes    of 

(Roaf),  a.,  ii,  71. 
occurrence  of  peptolvtic  enzymes  in 

(Abderhalden  ana  Hkise),  A.,  ii, 

907. 
Invertin.    See  Invertase. 
Invertins  and  lactases,  animal  (Bierrt), 

A.,  i,  346. 
Iodic  anhydride.     See  under  Iodine. 
Iodides.     See  under  Iodine  and   Poly- 

ioJides. 
Iodine,  atomic  weight  of  (Baxtkr  and 

Tilley),  a.,  ii,  225. 
condition  of,  in  solutions  (Beckm ANN, 

Ebert,    Netscher,   and  Schulz), 

A.,  i,  652. 
solutions,  colour  of  (Hildebrand  and 

Glascock),  A.,  ii,  225. 
introduction  of,  into  the  benzene  ring 

(Oswald),  A.,  i,  143. 
oxidation  of,  by  ozone  (Fighter  and 

RoHNEii),  A.,  ii,  991. 
and  acetone,  dynamics  of  the  reaction 

between     (Daw.son    and    Leslie), 

T.,  1860;  P.,  246. 
and  hydriodic  acid,  action  of,  on  pyr- 

amidone     (dimethylaminoantipyrin) 

(Cousin),  A.,  i    190. 
solid,    and  hydrogen  sulphide,  equili- 
brium of  the  reaction  between  (PoL- 

LiTZER),  A.,  ii,  871. 
and  selenium  (Pellini),  A.,  ii,  568. 
compounds  of,  with  sulphur  (Olivari), 

A.,  ii,  37. 
polyvalent,    aliphatic    compounds    of 

(Thiele  and  Haakh),  A.,  i,    865  ; 

(Thiele  and  Umncff  ;  Thiele  and 

Petek),   a.,  i,  866;    (Thiele  and 

Peter  ;  Peter),  A.,  i,  879. 
distribution  of,   in   the  body  (v.  den 

Velden),  a.,  ii,  911. 
condition    in    which,    occurs  in  urine 

after  ingestion  of  iodides  and  iodates 

(Cresi'olani),  a.,  ii,  79. 

88 
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Iodine,  and  lithium,  excretion  of,  by  the 
bile  (Frickek),  A.,  ii,  79. 

excretion  of,  from  the  dog's  organiera 
(Abderhalden  and  Slavu),  A.,  ii, 
820. 
Iodine  dioxide,  properties  and  reactions 
of  (Muir),  T.,  656;  P.,  88. 

Hydriodic  acid  {hydrogen  iodide),  pre- 
paration of,  from  barium  peroxide, 
iodine,  and  sulphur  dioxide  (Kass- 
ner),  a.,  ii,  992. 

behaviour  of  solutions  of,  in  light  in 
presence  of  oxygen  (Creighton), 
A.,  ii,  225. 

and  chromic  acid,  induction  by  ferrous 
salts  of  interaction  of  (Gortner), 
A.,  ii,  30. 

and  iodine,  action  of,  on  pyramidone 
(dimeihylaniinoantipyrine)  (Mohr), 
A.,  i,  190. 

Iodides  of  sodium,  potassium,  silver, 
and  thallium,  compressibilities  of 
(Richards  and  Jones),  A.,  ii, 
214. 

alkyl,  of  cyclic  bases,  colour  and  con- 
stitution of  (Tinkler),  T.,  921  ; 
P.,  128. 

and  free  iodine,  new  method  for  esti- 
mation of  (Bugarszky  and  HoR- 
vath),  a.,  ii,  932. 

estimation  of,  in  presence  of  chloride 
and  bromide  (Caven),  A.,  ii,  612. 

alkali,  acidimetric  estimation  of 
(Rupp  and  Pfenning),  A.,  ii,  434. 

Feriodides  of  organic  bases  (Linarix), 
A.,  i,  769. 

Iodic  anhydride,  action  of  heat  on 
(Guichard),  a.,  ii,  136. 

preparation  of  pure  (Guichard),  A., 
ii,  477. 

Hypoiodous  acid,  aqueous  solutions  of 

(Skrabal  and  Buchta),  A.,  ii,  992. 

Iodine  oxyfluoride  hydrate  (Weinland 

and  Reischle),  A.,  ii,  36. 
Iodine  compounds,  delicate  test  for  (Rei- 
chardt),  a.,  ii,  262. 

determination  of,  in  protein  combina- 
tions (Riggs),  a.,  ii,  504,  699. 

gravimetric     estimation   of     free,    by 
action  of  metallic  silver  (GoocH  and 
Perkins),  A.,  ii,  932. 
lodo-.      See  also  under  the  parent  Sub- 
stance. 
Iodoform,    bromoform    and   chloroform, 
comparative  stability  of  (Oechsner 
de  Coninck),  a.,  i,  198. 

production  of,  from  carbon  dioxide 
(Gu^rin),  a.,  i,  126  ;  (Labat),  A., 
i,  689. 

and  silver  fluoride  and  chloride,  re- 
actions between  (Oechsner  de 
Coninck),  A.,  i,  126. 


Iodoform,  estimation  of  iodine  in  (Gane 

and  Webster),  A.,  ii,  613. 

lodonium  compounds,  decomposition  of 

aliphatic        and       aliphatic-aroDiatic 

(Thiele  and  Umnoff),  A.,  i,  866. 

lodophore     group,      definition     of    an 

(Pauly  and  Gundermann),  A.,  i,  72. 

lodoproteins,  the  biological  behaviour  of 

(Freund),  a.,  ii,  919. 
lodothyrin,    spermine,   and    adrenaline, 
infiuence   of,    on   oxidation  processes, 
and    on    the    toxicity   of    the    urine 
(Juschtschenko),  a.,  ii,  169. 
lodoxy-.     See    under    the  parent    Sub- 
stance. 
lodyrite  from  Tonopah,  Nevada  (Kraus 

and  Cook),  A.,  ii,  324. 
Ionium  (Keetman),  A.,  ii,  852. 

and  actinium  (SzilArd),  A.,  ii,  663. 
lonisation.    See  under  Electrochemistry. 
Ions.     See  under  Electrochemistry. 
Ipuranol,    isolation  of,  from  ApoaynuTn 
androsaemifolium  (Moore),  T.,  737  ; 
P.,  85. 
Ipurganol,   and   its   diacetyl  derivative 
(Power  and  Rogerson),  A.,  i,    819. 
Iridium    (Gutbier  and  Riess),   A.,   i, 
1025. 
volatilisation  of,  in  water  vapour  and 
carbon  dioxide  (Emich),  A.,  ii,  150. 
catalysis       of      hydrogen       peroxide 

(Brossa),  a.,  ii,  389. 
colloidal     solutions   of,    influence    of 
potassium     persulphate     on     the 
catalytic  decomposition  of  hydro- 
gen  peroxide   by   (Kernot),  A., 
ii,  880. 
action    of,    on    hydrogen    peroxide 
(Kernot  and  Arena),  A.,  ii,  880. 
Iridium  compounds,  complex  (Werner 

and  DE  Vries),  a.,  ii,  151. 
Iridium  ammonium  disulphates  (Del^- 
pine),  a.,  ii,  408. 
Dichlorotetramminiridium     chloride, 
bromide,      iodide      and      sulphate 
(Werner  and  de  Vries),  A.,  ii, 
152. 
Dinitritotetramminiridium    chloride, 
bron)ide,      iodide,     and      sulphate 
(Werner  and  de  Vries),  A.,  ii, 
151. 
Hexachloro-iridium  compounds  (Gut- 
bier and  Lindner),  A.,  ii,  1025. 
Iridiotetranitritodichloride,    sodium , 
potassium  and  lead  salts  of  (Werner 
and  DE  Vries),  A.,  ii,  151. 
Nitritopentamminiridium      chloride, 
iodide,  sulphate,  acid  sulphate,  and 
nitrite  (Werner  and  de   Vbies), 
A.,  ii,  152. 
Trinitritotriamminiridium  (Werner 
and  DE  Vries),  A.,  ii,  151. 
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Iridium  organic  compoondi  {Vtzxa  and 

DuKKuUK),  A.,  i,  762;  (Ouffuub), 

A.,  i,  763. 
Iridiodichloro  oxalates    (VKzem    and 

DuKKDiK),  A.,  i,  762. 
Iridiodichloro  oxalic  acid  and  ita  salts 

(DiKKorii),  A.,  j,  763. 
Iris  root  oil  (Scuimmel  k  Co.),  A.,  i, 

113. 
Iron,   lueteoric  (Fraenkxl  and   Tam- 

MA.NN),  A.,  ii,  157. 
preparation,  composition,  and  thermal 

properties  of  electrolytic  (HOllkb), 

A.,  ii,  485. 
electrolytic,   amount    of   sulphur   in 

(Pkafk),  a.,  ii.  891. 
diamonds    iu    (Nul'MANN),     A.,     ii, 

1000. 
passivity  of  (Krassa),    A.,  ii,   738  ; 

(MOllkr  and  K5niosbekubr),  A., 

ii,  1016. 
volatilisation  of,  in  evacuated  glass 

ve8>els  (Knocke),  A.,  ii,  211. 
— carbon  system,  influence  of  manganese 

on  (WiJsT).  A.,  ii,  241. 
spectrum  of,  redeterminution  of  wave- 

lengths  of  (Pfunu),  A.,  ii,  106. 
arc  spectrum  of,  normal  lines  from,  in 

the    definite    system    of    Rowland 

(Hartmann),  a.,  ii,  280. 
magnetic  properties  of  compounds  of 

(Wologdine),  a.,  ii,  374. 
cementation  of,  by  carbon  in  a  vacuum 

(GiTiLLKT  and  Griffiths),  A.,  ii, 

738. 
rusting  of  (Moody),  P.,  84. 
action  of  steam  on  (Frie.nd),  P.,  90. 
the  electrolytic  theory  of  the  corrosion 

of  (Walker),  A.,  ii,  485. 
halogenochromiura    salts     containing 

(^ERKUM   and    Hansen),   A.,   ii, 

739. 
formation  of  true  peroxides  of  (Pellini 

and  Menkguini),  A.,  ii,  486. 
and  steel,  hardening  and   tempering 
of  (Maukkr),  a.,  ii,  317. 

transformations  of  (Grenet),  A.,  ii, 
741. 

influence  of  the  treatment  on  the 
solubility   of,    iu   sulphuric   acid 
(Heyn  and  Bauer),  A.,  ii,  486. 
amounts  of,  in  vegetables  (Haensel), 

A.,  ii.  257. 
Iron  alloys  with  carbon,  decarburisation 
of  (Hatfield),  A.,  ii,  486. 

influence  of  foreign  substances  on 
the  diagram  of  condition  of 
(Goerens),  A.,  ii,  892. 

the  equilibrium  diagram  of(WtJsT 
and  Gutowsky),  A.,  ii,  1017. 
with  nickel,  specific  heat  of  (DuMAs), 

A.,  ii,  542. 


Iron  alloys.     See  also  Ferroboride. 
Iron  salts,  difl'usion  of,  through  gelatin 
jelly    (Procter  and  Law),    A.,    ii, 
385. 
Iron    hydroxide    and    aluminium    and 
silicon  hydroxides,  adsorptive  power 
of  (RuHLAND),  A.,  ii,  27. 
oxides  and  ferrites,  genetic  and  con- 
stitutive relations  in  the  magnetic 
properties    of    (Hilpert),    A.,    ii, 
672. 
phosphides     (Lb     Chatblibb     and 

Woumjoine),  a.,  ii,  1017. 
alnw  as  a  standard  in  titrations  (db 

Koninck),  a.,  ii,  611. 
sulphide  (Malfatti),  A.,  ii,  581. 
Ferric  compounds  and  thiocyanates, 
reaction  between  ( Brick i).  A.,  i, 
92  ;     (BoNOiovAKNi),     A.,      i, 
687. 
•alts,  copper  as  a  reducing  agent  for, 
previous     to     their     estimation 
volumetrically  (BiRCU),    A.,   ii, 
621. 
chloride,  reduction  of,  by  light  of 
mercury   vapour    lamp    (Bbn- 
bath),  a.,  ii,  847. 
solution,  variation  in  composition 
of  colloids  formed  in  (Micbbl), 
A.,  ii,  146. 
and   potassium   ferricyanide,   re- 
action between  (Kato),  A.,  i, 
463. 
thallons     fluoride    (Ephraim    and 

Barteczko),  a.,  ii,  236. 
hydroxide,  action  of  oxalic  acid  on 
(Cameron  and  Robinson),  A.,  i, 
205. 
hydroxides,     and     mineral    ferric 
hydroxides,  colloidal  (Fischer), 
A.,  ii,  241. 
hydroxy-chlorides,    composition    of 

colloidal  (Michel),  A.,  ii,  48. 
nitrates    at    25°    (Cameron    and 

Robinson),  A.,  ii,  405. 
oxide,  fusion  of  (Kohlmeyer),  A., 
ii,  581. 
solubility  of  (Rohland),  A.,  ii, 

811. 
vanadic  acid,  and  chromic  acid, 
iodometric    estimation    of,    in 
presence  of  one  another  (Ed- 
oar),  A.,  ii,  269. 
sulohate  solutions,    electrical   con- 
ductivity of  (Wells),  A.,  ii,  892. 
sulphates,  natural,  constitution  and 
genesis   of  (Scharizer),    A.,    ii, 
587. 
7n</atitanate,   arizonite    (Palmer), 
A.,  ii,  1026. 
Ferrous  salts,  new  colour  reaction  of 
(Richaud  and  Bidot),  A.,  ii,  350. 
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Iron : —  ^ 

Ferrous  salts,  action  of  permanganate 
on,  (Bikch),  a.,  ii,  268. 
solutions,  resistance  of,  to  oxidation 
by  the  air  (Warynski),  A.,  ii, 
242. 
arsenate,    use     of,    against    insect 
parasites   of   plants   (Vermorel 
and  Dantony),  A.,  ii,  261. 
oxide,   estimation  of,   in  magnetite 

(Gage),  A.,  ii,  350. 
sulphate,     natural      (Calafat      y 
Le6n),  a.,  ii,  745. 
hydrates  and  acid  salts  of  (Ken- 
rich),  A.,  ii,  147. 
sulphates,  red  cupri-,  phase  equili- 
brium   of   (Allmand),    a.,     ii, 
238. 
sulphide,  the  system :  cuprous  sul- 
phide    and     (BoRNEMANN     and 
Schreyer),  a.,  ii,  1012. 
Ferrites  and  iron  oxides,  genetic  and 
constitutive  relations  in   the  mag- 
netic properties  of  (Hilpert),  A., 
ii,  672. 
Ferrophosphates  as  reducing  agents 

(Pascal),  A.,  ii,  487. 
Heza-aquoiron        dibromotetra-aquo- 
chromium  sulphate  (Bjerrum  and 
Hansen),  A.,  ii,  739. 
Iron  organic  compounds  : — 
Diaquohexaformatodioltriferricformic 
acid,    iron   salt   (Belloni),  A.,    i, 
283. 
Ferric    salts    of   aromatic    sulphinic 
acids,   reactions  of  (Thomas),   T., 
343. 
Ferric    iodobehenate   (Farbenfabri- 
KEN  VORM.  F.  Bayer  &  Co.),  A,,  i, 
204. 
Ferrigallic  acid,  chloro-,and  hydroxy-, 
(Silbermann  and  Ozorovitz),  A., 
i,  32. 
Ferrons    and    ferric    arseni-tartrates 
and    -citrates,    and    ferric    sodium 
arsenitartrate  (Sokger),  A.,  i,  464. 
Ferrous  ferrocyauide,  white,  produc- 
tion of  (Taylor),  A.,  i,  142. 
ferrocyanides  (Mijller  and  Tread- 
well),  A.,  i,  706. 
iodobehenate       (Farbenfabriken 
voKM.  F.  Bayer  &  Co.),  A.,  i,  204. 
Ferrocyanides  (MIjller  and  Tread- 
WKLL),  A.,  i,  706. 
double  and   triple,   of  magnesium, 
aluminium,     and     cerium     with 
potassium  and  ammonium  (Robin- 
son), T.,  1353  ;  ?.,  195. 
See  also  Prussian-blue. 
Iron,      organic      vegetable      compound 
(Taebouriech    and  Saoet),   A.,   ii, 
339. 


Iron    and     manganese    minerals    from 
crystalline   schists  of  Brosteni,   Rou- 
mania        (Butureanu),      -A.,       ii, 
745. 
Iron  ore  and  gabbro  of  the  Jubrechkine 
Kamen,  Northern  Urals  (Duparc), 
A.,  ii,  65. 
Cast-iron,  nature  of  (Upton),  A.,  ii, 
581. 
production  of  malleable  (Giolitti, 
Carnevali,  and  Gherardi),  A., 
ii,  240. 
separation  of  graphite  from  white, 
(Charpy),  a.,  ii,  672. 
Pig-iron,  estimation  of  manganese  in, 

(KuNZE),  A.,  ii,  186. 
Steel,  structure  of  hardened  (Kurba- 
TOFF    and    Matvj^eff),    A.,    ii, 
241. 
and  iron,  hardening  and  tempering 

of  (Maurer),  a.,  ii,  317. 
and      iron,       transformations       of 

(Grenet),  a.,  ii,  741. 
influence  of  the  treatment  on  the 
solubility  of  iron  and,  in  sulphuric 
acid  (Heyn  and  Bauer),  A.,  ii, 
486. 
gases  disengaged  by  the  action  of 
copper  salts  on  (Goutal),  A.,  ii, 
519. 
analysis  of   special    (Lbhalleur), 

A.,  ii,  704. 
direct     estimation     of    carbon     in 
(Blount    and    Levy),     A.,     ii, 
346. 
estimation  of  carbon  and  phosphorus 

in  (Blair),  A.,  ii,  519. 
apparatus  for  estimation  of  sulphur 

in  (Preuss),  a.,  ii,  933. 
estimation  of  vanadium  in  (Jabou- 
lay),  a.,  ii,  705. 
Iron  (in  general)  detection,  estimation, 
and  separation : — 
group,       qualitative      microchemical 
analysis     of     (Schoorl),     A.,     ii, 
521. 
aluminium,  and  chromium,  quantita- 
tive precipitation  of  (Schirm),  A., 
i,  834. 
apparatus  for  estimation  of  sulphur  in 

(Preuss),  A.,  ii,  933. 
estimation    of,    by   permanganate,    in 
the  presence  of  hydrogen  chloride 
(Friend),     T.,     1228;      P.,     160, 
224  ;  (Jones  and  Jeffery),  A.,  ii, 
704. 
estimation  of  carbon  in,  by  the  chromic 
acid    method,    replacement  of   the 
platinum  capillaries  in(  Widemann), 
A.,  ii,  1053. 
in    iron    ores,    rajiid    estimation    of 
(Maclaurin),  a.,  ii,  833. 
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Iron  (in  general)  detection,  estimation, 

and  separation : — 
reduced,  assay  of  (CoBLENZ  aud  May), 

A.,  ii,  704. 
copper,  and  chromium,  titration  of,  in 

admixture      (Hibbekt),      A.,      ii, 

349. 
influence  of  cojiper  on  the  titration  of, 

by  the  Zininierrnan-Reinhart  method 

(ScuiiiJUER)  A.,  ii,  186. 
separation  of,  from  elements  of  groups 

IV  and  V  in   arable  soils   (Pozzi- 

EscoT),  A.,  ii,  850. 
separation  of  nickel  from  (Hassrsid- 

tek),  a.,  ii,  766. 
aluminium,  zinc,  and  chromium  in  a 

mixture,      separation     of     (Pozzi- 

Escot),  a.,  ii,  621. 
Isatin,  preparation  of  a  sulphur  deriva- 
tive     of      (Geskllschaft       fOb 

CHE.MI8CHE   InDUSTRIB   IN    BaSEL), 

A.,  i,  735. 
1-hydroxy-  (Rei8.sert),  A.,  i,  52. 
Isatinosasone  (Heller  and  SOllino), 

A.,  i,  184. 
Isatoic  anhydride.     See  Anthranilcarb- 

oxylic  aciii. 
Isatozime,   1-hydroxy-,  and  its  sodium 

SMlt  (Keisskut),  A.,  i,  52. 
Isodimorphism  of  t)>e  ethylamine  halides 

(Marais),  a.,  i,  86. 
Isodynamic  change.    See  under  Affinity, 

chemical. 
Isomeric  cliange  and  absorption  spectra, 
relation  between  (LowRvand  Desch), 
T.,807,  1340;  P.,  18,  192. 
Isomerides,  influence  of  the  solvent  on 
the  ratio  of,  in  substitution  (Bruner 
and  Vorbuodt),  A.,  i,  372. 
Isomerism,    dynamic,   and   labile.      See 

under  Affinity,  chemical. 
Isomorphons  mixtures  (Kremann),  A., 
ii,  986. 
gaps  in  (Veunadsky),  A.,  ii,  302. 
substances,    gaps    iu    miscibility    of 
(Stortknbecker),  a.,  ii,  869. 
Itaconic   acid,   velocity   of   addition   of 
bromine  to  (Pium  and  Calcagxi), 
A.,  i,  360. 
chloro-,    and    its    ethyl   and    methyl 
hydrogen       esters       (Wislicenus, 
Boklen,    and    Reuthe),     A.,     i, 
10. 


Jadeite  in  the  Kachin  Hills,  Upper 
Burma  (Blekck),  A.,  ii,  412. 

Jalap,  chemical  examination  of  (Power 
and  Rogerson),  A.,  i,  819. 

Janosite  (Scharizer),  A.,  ii,  587- 


Japaconine  tetra-acetyl   derivative  and 

its    aurichloride    (Makoshi),    A.,    i, 

670. 
Japaconi tine  and  itsderivatives.crystallo- 

graphic  examination  of  (Schmidt,  A. 

ScHWANTKE,   and   K.   Schwantki), 

A.,  i,  669. 
Jasmine   flower  wax,    the  constants  of 
(Radcliffe  and    Allen),   A.,   ii, 
427. 

whit,e,  stachyose  from  (Vintilksoo), 
A.,  ii,  427. 
Jecorin  (Baskoff),  A.,  i,  701. 

in  the  liver  of  normal  dogs  and  those 
poisoned  with  alcohol  (Baskoff), 
A.,  ii,  908. 
Jellies,  freezing  of  (Bruni),  A.,  ii.  804. 
Jesaconitine  acetyl    derivative  (Hako- 

•siii),  a.,  i,  670. 
Jesterin  (Krasowsky),  A.,  ii,  175. 
Jnddite,  new  manganese  mineral  (Fkr- 

mor),  a.,  ii,  491. 
Jiiglaiu  niffra.     See  Walnut,  black. 
Juniper,   Hungarian  and  Italian,  oil  of 

(Haexskl),  a.,  i,  112. 
Juniperio  acid  (Rougavlt  and  Bour- 

dikr),  a.,  i,  83. 
Jnniperol,  crystallography  of  (Ramsay), 

A.,  i,  399. 


Kaempferol   from  robinin,   and   its  di- 
methyl and  triethyl  ethers  (Walia- 

si'HKo),  A.,  i,  948. 
Kaolinite,  weathering  and  formation  of, 

in  the  Hulle  quartz-porphyry  (Selle), 

A.,  ii,  63. 
"Kawar"  root  (Boehh  and  Eubler), 

A.,  i,  41. 
Kawarin  (Boehm  and  Kublbr),  A.,  i, 

41. 
Keilhauite-Zirkelite  group,  and  a  new 

mineral  of  that  group  (Hauskr),  A., 

ii,  901. 
Kephalin  (Falk),  A.,  i,  275  ;  (Fbankel 
and  Neubauer),  A.,  i,  870. 

the   scission    products    of    (Frankel 
and  DiMlTz),  A.,  i,  870. 
Keratin,     occurrence     of    azelaic     acid 

among    oxidation   products    of    (Lis- 

sizin),  a.,  i,  859. 
Keten,  preparation  of  (Staudinger  and 

KxjBiNSKY),  A.,  i,  880. 
Eetens  (Staudinger  and  Bereza),  A., 

i,  83  ;  (Staudinger  and  Kubinsky), 

A.,  i,  880. 
Ketenium  compounds  (Wedekind  aud 

Miller),  A.,  i,  459. 
Ketimine-enamic  isomerism    (Thorpe), 

P.,  309. 
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o-Ketoadipic  acid  (Gaxjlt),  A.,  i,  362. 
/3-Ketoadipic      acid,      a-cyano-,      ethyl 

hydrogen   ester,    and  its    silver    salt 

(Best  and  Thorpk),  T.,  1.524. 
Eeto-alcohol,   C5H10O4,    from   ^ribromo- 

diethyl  ketone,  and  its  y)henylosazone 

(Pastureau),  a.,  i,  207. 
jS-Eeto-alcohols   (Blaise  and  Maire), 

A.,  i,  85. 
Eetobenzylidene-methyltMonaphthen 

and     its     dibromide     (Auwers    and 

Arndt),  a.,  i,  176. 
Eetobenzylidene-thionaphthen   and    its 

dibromide  (Auwers  and  Arndt),  A., 

i,  176. 
Eetobntylnaphthacinchonic  acid 

(Harries and  Boegemann),  A.,  i,135. 
2-Eeto-4-carbethoxydiliydrotsopyrrolyl- 

5-cyanoacetic  acid,  ethyl  ester  (Best 

and  Thori'k),  T.,  1520. 
2-Keto-4-carbethoxy-l-metliyltetra- 

hydropyrrolidene-5-cyanoacetic    acid, 

ethyl  ester,  and  its  hydrolysis  (Best 

and  Thorpe),  T.,  1529. 
2-Eeto-4-carbetboxytetrahydropyrrol- 

idene-5-cyanoacetic  acid,  ethyl   ester 

and  its  silver  salt  (Best  and  Thorpe), 

T.,  1521. 
7j-Eetodecoic  acid  (Blaise  and  Kcehler), 

A.,  i,  204. 
l-Eeto-3:4-dihydro-2:4-benzoxaziiie, 
5:8e?ichlovo- (ViLLifiER),  A.,  i,  930. 

5:6:7 -.S-tetraehlovo-     (Villiger     and 
Blangey),  a.  ,  i,  922. 
2-EetodihydroMopyrrolyl-5-cyanoacetic 

acid  (Best  and  Thorpe),  T.,  1533. 
3-Eetodihydro-(l)-thionaphtheii,  and  2- 

chloro-,   2-bromo-,  2:2-(^ichloro-,   2:2- 

dihTomo-,    and    5-chloro-2:2-c?ibromo- 

(Badische  Anilin-  &  Soda-Fabrik), 

A.,  i,  950. 
3-Eeto-2:5-di-jo-nietboxydiplieiiyl-3:4- 

dihydro-l:4-diazine    and    its    hydro- 
chloride and  picrate  (McCombie  and 

Parry),  T.,  588;  P.,  95. 
l-Eeto-6:7-diinethoxy-2-ethyltetra- 

hydroMoqninoline  (Pyman),  T.,  1746. 
l-Eeto-6:7-dimethoxy-2-methyltetra- 

hydroisoquinoline  (Pyman),  T.,  1272  ; 

P.,  190. 
l-Eeto-6:7-dimethoxy-2-propyltetra- 

hydromquinoline  (Pyman),  T.,  1748. 
4-Eeto-3:5-diinethylpeiithioplien-2:6- 

diBalphonic       acid,       sodium       salt 

(Apitzsch  and  Bauer),  A.,  i,  48. 
6-Eeto-3:4-dimethyltetrahydrogly- 

oxaline,    2-imino-    [a-mcthylguanino- 
propionic   acid   laclmn)   and    its  salts 

(Gansser),   a.,  i,  702. 
4-Eeto-3:6-dipheiiylpeiith.iophen-2:6-di- 

snlphonic    acid  and    its    esters  and 

salts  (Apitzsch  and  Bauer),  A.,  i,  48. 


4-Epto-3:5-dipheiiylpenthiophen-2:6- 
dithiol  and  its    snlphide    (Apitzsch 
and  Bauer),  A.,  i,  47. 
4-Eeto-3:5-diphenylpentMophen-2:6- 
dithiophenylure thane  (Apitzsch  and 
Bauer),  A.,  i,  48. 
3-Eeto-2:5-distyryl-3:4-dihydro-l:4- 
diazine    and    its    hydrochloride    and 
<e<rfflbromide  (McCoMBiE  and  Parry), 
T.,  589;  P.,  95. 
4-Eeto-a-   and   -j8-CT/c?ogeraniolanecarb- 
oxylic   acids,   and   their   ethyl   esters 
and     their     oximes     and     benzylid- 
ene    derivatives    (Merling,    Welde, 
ElCHWEDE,     and     Skita),      A.,      i, 
482. 
7-Eetohexoic     acid,    e-nitro-,    and    its 
methyl     ester,     semicarbazone,      and 
transformation  products  (Thiele  and 
Landers),  A.,  i,  876. 
lOEeto-9-indoxylantliraceiie      (Fried- 
lander),  A.,  i,  417. 
l-Eeto-2-indoxyl-l:2-dihydronaphthal- 
ene,    4-   and    5-acetylamino-   and    5- 
hydroxy-      (Bezdzik      and      Fried- 
lander),  A.,  i,  416. 
4-Eeto-l-indoxyl-l:4-dihydronaphthal- 
ene,  3-hyhroxy-  (Bezdzik  and  Fried- 
lander),  A.,  i,  415  ;  (Friedlandek), 
A.,  i,  417. 
2-Eeto-8(5)-methoxy-6:7-methylene- 
dioxy-l:2-dihydroquinoline     and     its 
hydrochloride,  and  reduction  products 
(Salway),  T.,  1216. 
2-Eeto-8(5)-methoxy-6:7-methylene- 
dioxy-l-methyl-l:2-dihydroquinoline 
(Salway),  T.,  1218. 
2-Eeto-8(5)-methoxy-6:7-methylene-di- 
oxy-l-niethyl-l:2:3:4-tetrahydroqui- 
noline.     See  Oxyisocotarnine. 
5-Eeto-4metliylamino-2:2:4-trimetliyl- 
tetrahydrofaran,   and  its  ethanol  de- 
rivative    and     its     methiodide    and 
its     aurichloride     (Kohn),      A.,      i, 
599. 
3-Keto-5-methyldihydro-(l)-thionaph- 
then,         2:2-rftbromo-        (Badische 
Anilin-    &    Soda-Fabrik),    A.,    i, 
950. 
l:2-Eetomethyleiieperimidiiie    (Sachs), 

A.,  i,  429. 
4-Eeto-3-methylpenthiophen-2:6-di8ul- 
phonic  acid,  sodium  s;ilt  (Apitzsch  and 
IUl-er),  a.,  i,  48. 
2-Eeto-l-methyltetrahydropyrrolidene- 
8-cyanoacetic  acid,  ethyl  ester  (Best 
and  Thorpe),  T.,  1535. 
Eeto-4-methylthionaphthen      (Auwers 

and  Arndt),  A.,  i,  176. 
3-Eeto-5-methyl-(l)-thionaphtlien 
(Badische  Anilin-  &  Soda-Fabrik), 
A.,  i,  950. 
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Ketone,  CgHjgO,  from  oxidation  of  ter- 

pineiie,      and      its     semicarbazone 

(Henukkson   and  Cameron),    T., 

974  :  P.,  151. 
CJjHwO,  from  oxime  of  nitrosochloride 

of  nydrm-ai  hon,C»H,g.from  fenrhclyl- 

amine  hydrocliloride,  and  its  semi- 
carbazone (Wallach  and  Ritteh), 

A.,  i,  812. 
CjoHjgO,    oxime    of  (Blanc),   A.,  i, 

101. 
Ketone!,  preparation  of  pure,  by  means 

of  acetoacetic  ester  (Michael  and 

Woloast),  a.,  i,  766. 
catalytic  preparation  of  (Senderenh), 

A.,  i,  286. 
dissolved   in   cyclohcxane,   cryoscopic 

and     ebullioscopic      behaviour     of 

(Mahcakelli  and  MusArrr),    A., 

ii,  972. 
action     of     carbon     disulphide     and 

potassium  hydroxide  on  (Apitzsch 

and  Hlezinckr),  A.,  i,  46. 
action  of  calcium  carbide  on  (BoDROUX 

and  Taboury),  A.,  i,  766. 
compounds  of,   with  acids  (SllUKOFF 

and  Kasatkin),  A.,  i,  897. 
conversion     of    aldehydes     into,    by 

diazomethaue        (Schlottkrbeck), 

A.,  i.  653. 
and    aldehydes,    general    reactions  of 
(Fkanzrn),  a.,  i,  804. 

condensation  of,  with  the  sodium 
derivative  of  ethyl  cyanoacetate 
(Haworth),  T.,  480;  P.,  76; 
(Gardner  and  Haworth),  T., 
1955  ;  P.,  250. 

afl-unsaturated,         reduction         of 
(Skita),  a.,  i,  479. 
or    aldehyde-s,    oxidation    of    organic 

compoimds       by      compounds      of 

nitric  acid  with  (Shukoff),  A.,  i, 

238. 
and        diketones,         oxidation        of 

(Pastureau),  a.,  i,  208. 
of  the   pyrrolidone   series    (KOhlino 

and  Frank),  A.,  i,  954. 
aliphatic,    tautonierism   of    (Hancu), 
A.,  i,  364  ;  (Ostrooovich),  A.,  i, 
764. 

unsaturated,     synthesis     of    (BoD- 
Roux    and     Taboury),    A.,     i, 
698. 
aliphatic     aromatic,     preparation     of 

acids  and  amides  by  the  action  of 

ammonium     sulphide     on     (WlLL- 

gerodt),  A.,  i,  716. 
o)3-acyclic   unsaturated    (Blaise    and 

Maire),  A.,  i,  85. 
cyclic,    preparation  of  unsymmetrical 

derivatives     of     (Stobbe),     A.,    i, 

309. 


Ketones,  hydroaromatic  (Crohslkt  and 
Gilling),  T.,  19. 
and  magne.sium  aryl  halides,  inter- 
action of  (Szelinsri),  A.,  i,  246. 
bromo-  (Pasturiav),  A.,  i,  207. 
imino-,  copper  salts  of  (Gaithibr), 

A.,  i,  354. 
oximino-,  ethers  of  (DiELS  and  ter 

Mkkr),  A.,  i,  455. 
See  also  Amino-ketones  and  a-Bromo- 
katones. 
KetoneinlphoxyUtee,     preparation      of 
(Fakhwkkke  vokm.Mkibtkr,  Lucius, 
&  BRtNiNo),  A.,  1,  455,  699. 
Ketonic  acid,  CioHjgOj,  from  eia-  or  tram- 
hydroxy-aiid  C,  and  its  ethyl  ester 
ami    its    oxime,    barium    salt,    and 
dibenzylidene  derivative  (Merlino, 
Wrldb,   Eichwede,  and    Skita). 
A.,  i,  483. 
C,,H,40,,  from  acid,  Ci^H^O^   from 
jwtroselic     acid      (Vonoerichten 
and  Kuhler),  A.,  i,  454. 
Ketonic  acids,   preparation  of  (Blaisb 
and  K(£Hi.er),  A.,  i,  204. 
anilides  and  anisidides  of  (Metkr  and 

TcRXAU),  A.,  i,  710. 
ring    formation     in     (Blaisb     and 

K(zhler),  a.,  i,  478. 
dibasic  (Gaclt),  A.,  i,  362. 
)3-Ketonic  esters,  synthesis  of,  by  means 
of   ethyl    diazo-acetate    (Schlotter- 
beck),  a.,  i,  550. 
c-Ketononoic  acid(BLAisE  and  Ecehlkr), 

A.,  i,  204. 
<-  and  8-Keto-octoic   acid  (Blai.se  and 

K(EHLeh),  a.,  i,  204. 
4-Ketopenthiophen-3-carboz7lio      acid, 
2:6-riHhiol-,      and      its       derivatives 
(.\piTZscH    and    Rlezinger),    A.,    i, 
47. 
4-Ketopentluophen-3:5-dicarboz7licaeid 
(thiopjfrone-3:5-dicarbaeylic  acid), 
2:6-^ithiol-,and  its  ethyl  cster.and 
their  derivatives  (Apitzsch  and 
Blezinger),  a.,  i,  46. 
esters,  condeusation  of,  with  ethyl 
chloroacetates  (Apitzsch),  A.,  i, 
48. 
4-Eetopentluopliendithiol8     (thio-y-pyr- 
onedithiols)   (Apitzsch   and   Bauer), 
A.,  i,  47. 
4-Ketopenthiophendithiophen-2:6-di- 
carbozylic  acid,  3:5-rfihydroxy-,  and 
its     osttTS,    ethers,    and    dibenzoates 
(Apitzsch),  A.,  i,  49. 
)3-Keto-7-phenylbutyrolactone,  a-oximi- 
no-  (Anschutz  and    Buckkk),  A.,  i, 
7.30. 
6-Keto-l-phenyl-4:5-dihydroglyozaline- 
2-carbozyaiiilide,    4-oximiuo-     (DiM- 
KOTH  and  Dienstbach),  a.,  i,  64, 
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4-Keto-2-phenyliminotetrahydrothio- 
phen-S-dicarboxylic  acid,  diethyl 
ester,  and  its  benzylidene,  and  sali- 
cylidene  derivatives,  and  5-dibromo-, 
diethyl  ester  and  3-cyano-,  ethyl 
ester,  and  its  benzylidene  and  salicyl- 
idene  derivatives  (Ruhemann),  T., 
121. 

Ketoses,  detection  of  pentoses  in  presence 
of  (ROAF),  A  ,  ii,  272. 

4-Ketotetrahydropenthioplieii-3:5-di- 
carboxylic  acid,  ethyl  ester  (Apitzsch 
and  Blezinger),  A.,  i,  47. 

2-Ketotetraliydropyrrolidene-6  cyano- 
acetic  acid,  ethyl  ester,  and  its  sodium, 
potassium,  ami  silver  salts  (Best  and 
Thorpe),  T.,  1532. 

3-Ketotliionaphthen,  5-chloro-  (Badi- 
SCHE  Anilin-  &  Soda-Fabrik),  a.,  i, 
950. 

Eetothionaphthens  (Auwers  and 
Arndt),  a.,  i,  175. 

l-KetotMonaphtlienyl-(2)-4-methylcou- 
maraaone  (Fries  and  Finck),  A.,  1, 
45. 

lO-Keto-9-thioiiaphthylantliraceiie 
(Friedlander),  a.,  i,  417. 

6-Keto-2:2:4-triniethyltetrahydrofuran, 
4-hydroxy-.     See    ay-Dimethylvaleric 
acid,  ay-dihydroxy-,  lactone. 

Ketotriose  from  dimethylketol  {acetyl- 
methylcarhinol)  (Diels  and  Stephan), 
A.,  i,  472. 

0-Ketoundecoic  acid  (Blaise  and 
Kgehler),  a.,  i,  204. 

Kidney,  retention  of  alkali  by  the  (Hen- 
derson and  Adler),  A.,  ii,  500. 
fat  of  the  (Hartley),  A. ,  ii,  597. 
unsaturated  phosphatides  of  the,  and 
reaction  between, and  dyes  (Frankel 
and  Nooueira),  A.,  i,  276. 
large   white   or   soapy    (Klotz),   A., 
ii,  507. 
investigations  of  the  fat-like,  doubly- 
refracting-  substance  in  (Prings- 
heim),  a.,  ii,  74. 

Kinetic  theory  of  gases,  molecular 
dimensions  on  the  basis  of  (Rein- 
ganum),  a.,  ii,  223. 

Kinetics.     See  under  Affinity,  chemical. 

King-crab,  blood-clot  of.  See  Blood- 
clot. 

Kirschwasser,  nature  of  cyanogen  com- 
pounds in  (Rocques  and  Lfivy),  A., 
ii.  337. 

Kola  nut,  saponifying  constituents  of 
(van  den  Driessen  Makeeuw),  a., 
ii,  447. 

Krypton  and  xenon,  refraction  and  dis- 
IKjrsion  of,  and  their  relation  to  those 
of  helium  and  argon  (Cuthrertson 
and  Cuthbertson),  A.,  ii,  105. 


Kunzite,  behaviour  of,  under  the  in- 
fluence of  Becquerel  radiation  (Meyer), 
A.,  ii,  716. 

Kynarenic  acid  formation,  situation  of, 
in  the  dog's  organism  (Abderhalden, 
London,  and  Pincussohn),  A.,  ii, 
913. 

L. 

Labile  isomerism.     See  under  Affinity, 

chemical. 
Laboratory  methods  (Murmann),  A.,  ii, 

990. 
Labradorite    from  Gleniffer  Hills,  Ren- 
frewshire (Houston),  A.,  ii,  63. 
Labradorite-norite  with  porphyritic  la- 
bradorite crystals  (Vogt),  A.,  ii,  678. 
Lac,  Japanese,  main  constituent  of  (Ma- 

jima),  a.,  i,  402,  945. 
Laccase,  Medicago,  preparation  of  pure, 
and  its  chemical  constitution  (Euler 
and  Bolin),  A.,  i,  863. 
Lactase  of  the  pancreas  (Ibrahim  and 

Kaumhkimer),  a.,  ii,  907. 
Lactases  andinvertins,  animal  (Bierry), 

A.,  i,  346. 
Lactic     acid    formation    in     the    body 
(Turkel),  a.,  ii,  908. 
autolytic    formation    of,    in    muscles 

(Frew),  A.,  ii,  502. 
fate   of,    in   nomial   animals,    and  in 
those    poisoned     with     phosphorus 
(Neubauek),  a.,  ii,  1041. 
in    alcoholic     sucrose      fermentation 
(Buchner     and    Meisenheimer), 
A.,   i,  881. 
copper  salt,  as  a  reagent  (Carrez),  A., 

ii,  835. 
sensitive  reactions  for  (DENlotes),  A., 

ii,  627. 
estimation  of,  in  urine  (Ryffel),  A., 

ii,  707. 
fermentation.     See    under    Fermenta- 
tion. 
c?-Lactic  acid,   asymmetric  synthesis  of 
(McKenzik  and  MDlleu),  T.,  545. 
formation     of,    during     antolvsis    of 
animal   organs  (Saito  and  YosHi- 
kawa),  a.,  ii,  910. 
Lactone,   C8HJ2O4,  from   isocampholact- 
.one   and   nitric    acid    (NoY^ES    and 
Homberger),  a.,  i,  133. 
CjjHj^Oa,  from   phthnlaldehyJic  acid 
and  diethyl  ketone  (Morgenstern), 
A.,  i,  804. 
C22H18O5,    from     cyclohexanone    and 
phthalaldehydic       acid    (Morgen- 
stern), A.,  i,  804. 
C26H24O9,     from     cyclohexanone    and 
opianic  acid,    and  ethyl  ester,  and 
potassium  salt  of  (Morgenstern), 
A.,  i,  803. 
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Lactone,   C44H3O9,   from   cyclohexanone 

and  phthalaldehydic  acid  (MoROEN- 

8TRHN),    A.,    i,    804. 
C4bH4oO,o.  from    phtlialaldehydic  acid 

diethyl  ketone  (MoiuiENSTEKN),  A., 

i,  804. 
Lactone    eater,    C,2Hi„0,,     from   ethyl 

goiiioiimlonate    and    Schlorovalero- 

lactone,  and  the  corre8|>ondin|;  acid 

and  amide  (Lruchh  and  Mobih),  A., 

i,  362. 
CitHojOh,    from   ethyl    sodioroalonate 

auu   8-chlorovalerolactone  (Lkuchs 

and  M0BI8),  A.,  i,  362. 
Lactones,  application  of  8-clilorovalero- 

hictone  in  the  preuaration  of(LEUCH3 

and  MoBis),  A.,  1,  361. 
action     of     free     hydroxylamino     on 

(Francesconi  and  Cusmano),   A., 

i,  283. 
Laotonisation  of  acid  alcohols  (hydroxy- 
acids)  (Blaise  and  K(XHLer),  A.,  i, 
551. 
Lactose  (7nilk  sugar),  action  of  calcium 

liydroxide  on  (Kiliani  and  ElsE.v- 

luhr),  a.,  i,  653  ;  (Kiliani),  A.,  i, 

882. 
liydrolysed,    estimation    of    (Herzoo 

and  Houth),  A.,  ii,  625. 
in  milk,  estimation  of,   by  Michaelis 

and   Rona's  method   (Oppknhelm), 

A.,  ii,  836. 
Laotosea-phenylhydrasone   octa-acetate 

(Hokmann),  a.,  i,  521. 
Laotyl     thiocyanate  (Clemmensen  and 

Heitman),  a.,  i,  775. 
Lactyl-iV-phenylfflycine,  ammonium  salt 
and  amide  of  (FiacHKR  and  Gluud), 
A.,  i,  888. 
Leevulic  acid,    silver    salt,    white    and 

yellow   modifications  (Furcut  and 

Lieben),  a.,  i,  695. 
w-cyano-  (Thiele  and  Landers),  A., 

i,  876. 

Lsevulinaldehyde,    and   its   disemicarb- 

azone   and  di-p-nitroplienylhydrazone 

(Hakries  and   Boegemann),   A.,    i, 

334. 

Lasvulose  {d-fructose),   occurrence  of,  in 

diabetic  urines  (Voir),  A.,  ii,  80. 
in  urine  (Malfatti),  A.,  ii,  331. 
fermentation  of,  by  yeast-juice  (Har- 
den and  Young),  A.,  i,  863. 
detection  of,   in  urine  (Wittelr  and 

Welwart),  a.,  ii,   1057;    (Voit), 

A.,  ii,  821. 
and   dextrose,    method    for  removing 

dextrose  from  mixtures  of  (Adler), 

A.,  i,  517. 
Leevulosediacetone,       constitution       of 
(Irvine  and   Hynd),  T.,   1220;   P., 
176. 


Lvvnlosephenylhydraione    phenylhydr- 

aziue    and    pyridine  compounds    and 

acetate  (HoFM ANN),  A.,  1,  621, 
LaBTulosnria.  dialietic  (BoRrHARDT),  A., 

ii,  688;  (Von),  A.,  ii,  821. 
Lamium     album     {white     dead-nettU), 

occurrence  of  stachyose  and  a  gluooiide 

in  (PiAULT),  A.,  ii,  838. 
Lantana  odorata,  oil  from  (Schimiul  k 

Co.),  A.,  i,  114. 
Lanthanom,   wave-length  tables  of  the 
arc  and  spark  spectra  of  (British 
Association  Reports),  A.,  ii,  468. 

nitmt<^8    and    sulphates    with    bases 
(KoLB,    Mrlzkr,    Mercklb,     and 
Teufel),  a.,  i,  17. 
Laterite  from  Brazil  (Atterbero),  A., 

ii,  590. 
Laudanosen  {tetrameihoxy-o-vinyUtilbem) 

(Decker  and  Galatty),  A.,  i,  410. 
Laadanosine,      complete    synthesis     of 
(Pictet  and  Kinkelstkin),  A.,   i, 
823. 

decomposition  of  (Decker  and  Ga- 
latty), A.,  i,   409. 

oxidation  of  (Pyman),  T.,  1266;  P., 
190. 

hydriodide  (Pyman),  T.,  1816. 
Laudanosomethine  and  its  salts  (Decker 

and  Gai.atty),  A,  i,  409. 
Y-Lauroa-chlorohydrin     and       -aB-di- 

chlorohydrin((iRtN  and  v.  Skopnik), 

A.,  i,  874. 
Laurolene  (Noyes  and  Derick),   A,  i, 

560. 
tsoLaurolene  (Blanc),  A.,  i,  100. 
a-Lauro-7-myristin  (GrOn  and  v.  Skop- 
nik), A.,  i,  875. 
a-Laaro-7-m]rri8to-j3-steariii  (GrIjn  and 

V.  Skoi'Nik),  A.,  i,  875. 
j3-Laaro-7-myri8to-a-stearin  (GRi7N  and 

V.  Skopnik),  A.,  i,  875. 
7-Lauro-/3-myri8to-a-8tearin  (GRtJN  and 

V.  Skopnik),  A.,  i,  875. 
Lauronic  acid,  hydroxy-,  and  its  ethyl 

ester  (NoYES  and  Homberger),  A.,  i, 

133. 
7-Lauronic  acid,  ethyl  ester  (Noyes  and 

Homhekoek)  a.,  i,  133. 
iwLaaronolic  acid.    See  /3-Campholytic 

acid. 
7Lauro-a-8tearin  (Grun  and  v.  Skop- 
nik), A.,  i,  875. 
Lautite,  new  occurrence  of  (Durb),  A., 

ii,  899. 
Lavas  of  the  last  eruption  of  Vulcano, 
Lipari    islands   (Lacroix),    A.,    ii, 
156. 

of  the  last  eruptions  of  Mounts  St. 
Pelee  and  Vesuvius,  gases  occluded 
in  (Gro.ssmann),  A.,  ii,  490. 

radioactivity  of  (Joly),  A.,  ii,  848. 
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Lavender  oil  (Haensel),  A.,  i,  112. 
Lead,  magnetic  tranfoninatiou  of  (LuT- 
shinsky),  a.,  ii,  641. 
isomorphous  mixtures  of,  with  indium 
and  with  thallium,  electrical  con- 
ductivity and  plasticity  of  (KuRNA- 
KOFF  and  Schemtschuschny),  A., 
ii,  8.55. 
and  silver,  impossibility  of  judging  of 
relative  stabilities  of  corresponding 
compounds  of,  from  thertnochemical 
data  (Colson),  A.,  ii,  400. 
action    of  waters    on  (Traube-Men- 

GARINI  and  Scala),  A.,  ii,  809. 
simple  lecture  experiment  to  illustrate 
simultaneously  three  stages  of  oxida- 
tion of  (Mackenzie),  A.,  ii,  393. 
Lead  alloys  with  antimony,  estimation 
of     antimony      and      arsenic      in 
(Howard),  A.,  ii,  98. 
with    magnesium,    electrical  conduc- 
tivity   of    (Stepanoff),     a.,     ii, 
12. 
with  platinum,  nature  of  (Pushin  and 

Laschtschenko),  a.,  ii,  322. 
with  silicon  (Tamaku),  A.,  ii,  149. 
with  tin  (Degens),  A.,  ii,  888. 

explanation  of  a  contradiction  con- 
nected with   the  constitution   of 
(Guertler),  a.,  ii,  319. 
Lead    salts,    action    of,  on   magnesium 
chloride  solutions,  and  a  new  process 
for  white  lead  (Hof),  A.,  ii,  889. 
Lead  hydroxycarbonate  {white  lead),  new 
process  for  (Hof),  A.,  ii,  889. 
thallous  chloride  (Ephraim  and  Bar- 

teczko),  a.,  ii,  237. 
chromate  and    its  change    of   colour 

(jABiCZYNSKi),  A.,ii,  313. 
chromate,    and   preparation   of,    as  a 
pigment  (Free),  A.,  ii,  313. 
dyeing  properties  of  (Vignon),  A., 

ii,  576. 
action  of  potassium  nitrate  solution 
on  (Oechsner  de  Coninck),  A., 
ii,  734. 
cobaltinitrite  (Cunningham  and  Per- 

kin),  T.,  1569. 
nitrites  (Chilesotti),  A.,  ii,  43. 
oxide,  action  of,  on  magnesium  chlor- 
ide  solutions,  and   a    new    process 
for  white  lead  (Hof),  A.,  ii,  889. 
sesywioxide,  selenite  of  (Marino),  A., 

ii,  575. 
phosphates  of  (Alders  and  Stahler), 

A.,  ii,  670. 
silicate,  new,  from  Mexico  (Palache 

and  Merwin),  A.,  ii,  676. 
silicates  (Hilpert  and  Weiller),  A., 
ii,  890. 
two  (Cooper,  Shaw,  and  Loomis), 
A.,  ii,  1009. 


Lead  sulphate,  solubility  of  (Sehnal), 
A.,  ii,  575. 
solubility  of,  in  concentrated  solu- 
tions of  sodium  and  potassium 
acetates  (Fox),  T.,  878  ;  P., 
128. 
sulphiiles,  assay  of  (Jacobsohn),  A., 

ii,  185. 
Triplumbic  <e<roxide  (red  lend),  forma- 
tion of  (Milbauer),   a.,  ii,  574, 
889. 
analysis    of    (Partheil),    A.,    ii, 
268. 
Lead,    copper,   cadmium,  mercury,   and 
bismuth,  microchemical  analysis  of 
(Schoorl),  a.,  ii,  96. 
estimation  of  (Grose),  A. ,  ii,  764. 
as  oxalate  (BoTTGEK  and  Pollatz), 
A.,  ii,  268. 
in  tinned  utensils,  etc.,  estimation  of 

(Knopfle),  a.,  ii,  702. 
colorimetric  estimation  of,  in  presence 

of  iron  (Wilkie),  A.,  ii,  703. 
electrolytic     estimation    of,     by    the 
filtering      crucible      (GooCH      and 
BeyerJ,  A.,  ii,  268. 
volumetric  estimation  of  (Oddo   and 
Brbetta),  a.,  ii,  764. 
with  potassium  permanganate  (BoL- 

lenbach),  a.,  ii,  1054. 
in  ores  (Muller),  A.,  ii,  96. 
indirect    volumetric      estimation     of 
(BACOVESca  and  Vl.\huta),  A.,  ii, 
767. 
and  bismuth,  quantitative  separation 
of  (Galletly  and  Henderson),, A., 
ii,  833. 
Lead-free     reagents,      preparation      of 

(Wilkie),  A.,  ii,  703. 
Lead  ore  analysis,  application  of  graded 
potentials  to  (Calhane   and  Wood- 
bury), A.,  ii,  1054. 
Leather,  estimation  of  sulphuric  acid  in 
(Paessleb    and    Arnoldi),    A.,    ii, 
181. 
Leaves,  amount  of  chlorine  in  (Vande- 
velde),  a.,  ii,  337. 
direct  detection  of  formaldehyde  in 

(Bokorny),  a.,  ii,  1057. 
autumn,  physiological   mechanism  of 
the  coloration  of  (Laborde),  A.,  ii, 
85. 
Lecithin  and  cholesterol,  physico-chemi- 
cal researches  on  (Poroes  and  Neu- 
bauer),  a.,  i,  756. 
of  egg-yolk  (MacLean),  A.,  i,  282. 
and   other    compounds    of    egg-yolks 

(Tornani),    a.,  ii,  818. 
alcoholysis  of  (Rollktt),  A.,  i.  692. 
lability  of  (Heubnkr),  A.,  i,  ?>. 
choline,  and  formic  acid  (Franchini), 
A.,  ii,  165. 
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Lecithin   and    other   phosphatides,   the 
nitrogen  of  (MacLean),  A.,  i,  128, 
647. 
biolofdcal  imiwrtance  of  (Qlikin),  A., 

ii.  TSO,  1038. 
in  the  liver  of  normal  dogs  and  those 
poisoned    with   alcohol   (Bahkoff), 
A.,  ii,  908. 
Lecithins  and  cholosterols  contained  in 
the  Mpenna  and  ovary  of  tunny  fish 
(I)ezani),  a.,  ii,  696. 
Lecitbin-glaoosei  (Hahkoff),  A.,  1,701. 
Lemon  juice,  ostiniatiou  of  citric  acid  in 
(Gaiiaih  and  rJADAW),  A.,  ii.  446. 
oil  (ScHiMMEL  k  Co.),  A.,  i,  118. 
from    Barcelona  (Haknhkl),  A.,  i, 

312. 
analysis  of   (BertA   and  Romeo), 

A.,  ii,  352. 
estimation   of  aldehydes  in   (Ben- 
nett). A.,  ii,  192. 
l«ns,  crystalline,    chcmico-physical    in- 
vestiKiitions  on  the(BoTTAZZi  and 
ScALiNci),  A.,  ii,   71,   162,  417, 
602  ;     (QUAQLIARIKLLO),    A.,    it, 
10a6. 
imbibition   of,    in   sodium    chloride 
solutions  (BoTTAZZi  and  ScAHN- 
n),  A.,  ii,  502. 
Lepidineozalio  acid.     See  4-Meth7lqui- 

nolineoxalicacid. 
(£/-Leucinamide  (Koenirb   and   Mtlo), 

A.,i,  88. 
Lenoine,   derivatives  of   (Fiacher  and 
Gluud),  a.,  i,  887. 
derivative   of,    from    a    derivative   of 
«-leucinonitrile  (v.  Braun),    A.,  i, 
508. 
I-Leneine,  derivatives  of  (Fischer  and 

Steingroever),  a.,  i,  366. 
isoLeacine,   derivatives  of  (Abderhai,- 
PKN,  Hirsch,  and  Schuler),  A.,  i, 
769. 
Leacite  in  soils,  causes  which  determine 
replacement  of  potassium  of  (Bernar- 
DiNi),  A.,  ii,  177. 
Leneo-base,  CajH^jONs,  from  oxidation 
of  jo-hydroxydiphenylnmine     and    p- 
aminophenyl-p-tolylnmine  (Will- 

statter  and  Kubli),  A.,  i,  977. 
Leaco-bases,  new  series  of,  derived  from 
diphenylethylene    (Lemoult),    A.,   i, 
836. 
Lenooindigotin    dianilide   (Grandmou- 

GIN  ami  Dessoi'Lavy),  A.,  i,  968. 
Leaconitrollc  acid,  Graul  and  Hantzsch's, 

salts  of  (Wif.land),  A.,  i,  217. 
Lenco-oxindigo  (Stoermer),  A.,  i,  175. 
Z-Leucyl-Z-cystine  (Fischer  and  Gern- 

GRoss),  A.,  i,  367. 
d-isoLeucylglycine         (Abderhalden, 
HiR.scH,  and  Schuler),  A.,i,  770. 


/-Leneylglyoyl-^-alaniiie  (Fischer  and 

Steix(jroever),  a.,  i,  866. 
Z-Laaeylglycyl/lencina  (Fischer    and 

Stkis<;r..ever),  a.,  i,  366. 
l-Lencjl-d-isoltnein9      (Arderhaldbs, 

HiR.Hc-H.  and  Schuler),  A.,  i,  771. 
c{/-Leacyl  (//-Moleacina  (Abperhalpex, 

HiuscH,  and  Schuler),  A.,  i,  770. 
/-Lenc7ltrigl7e7l-Meiieine(FiscHBRand 

•Stkingroevkr),  a.,  i,  367. 
/-Leaeyl'/tryptophyl-'f-glataoiie     acid 

(Abdkrhalden),  a.,  I,  603. 
LervUiaim  officinale,    oil    from  (Habn- 

.sel),  a.,  i,  112. 
Lichen  acida,  micro^'opical  detection  of 

(Skntt),  a.,  ii,  273. 
Liohani,  compounds  from  (Zopf),  A.,  i, 
237. 

lobalated     {Peltigntueee),    snbatancea 
present  in  (Zopf),  A.,  i,  237. 
Light.     See  under  Photochemistry. 
Lignona  gronp  (I^ezpzik  and    Fried- 

LANHEU),  A.,  i.  415. 
Lignonea,     nomenclature    of   (Lieber- 

man.v),  a.,  i,  496. 
Lime.     See  Calcium  oxide. 
Lime-baming,  lecture  demoiutration  of 

(Scheid),  a.,  ii.  308. 
Limestone,  estimation  of  clay  (Archet- 
ti),  a.,  ii,  763. 

meal,    is  artificial  calcium   carbonate 
more  effective  than,  in  agriculture 
(Yokovama),  a.,  ii,  926. 
Limnophilus     flavicomut      (eaddia-Jly), 

variation   of  diastaaea   during    meta- 
morphosis    of    (Rocques),     a.,     ii, 

747. 
Limonene,  action  of  chromyl  chloride  on 

(Hendkr-son  and  Cameron),  T.,  969  ; 

P.,  151. 
(/■Limonene  nitrosochloride,  elimination 

of  hv<lrogen  chloride  from  (Deussen 

and  Hahn),  A.,  i,  502. 
Linaloe  oil  (Schimhel  &  Co.),  A.,   i, 

113. 
Linalool,    action    of   active  copper    on 

(Enklaar),  a.,  i,  690. 
Line  spectra.    See  under  Photochemistry. 
Linoleic   acid,  preparation   of,   and  its 

methyl  e.ster  (Rollett),  A.,  i,  759. 
a-Linolenic  hrxahroxnide.      See  Stearic 

acid,  A^'Xffbromo-. 
Linolenic  acid,    constitution   of   (Erd- 
makx,   Bedford,  and  Raspe),  A., 
i,  358. 

oflinseed  oil  (EuDMANNand  Bedford), 
A.,  i,  357. 

and    linseed    oil    (Rollett),    A.,    i, 

760. 
a-  and  j3-Linolenic  acids  and  their  ethyl 

esters    (Erdmanx    and     Bedford), 

A.,  i,  357. 
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a-   and   /3-Linolenic   acids,   ozonide  and 

ozonide     peroxide    from,     and     ethyl 

ester,    ozonide    peroxide    from    (Erd- 

MANN,  Bedford,  and  Raspe),  A.,  i, 

358. 
Linseed  oil,  linolenic  acid  of  (Erdmann 
and  Bedford),  A.,  i,  357. 

and  linolenic  acid  (Rollett),   A.,   i, 
760. 
Lipase,   action  of  intestinal  (Hamsik), 

A.,  ii,  326. 
Lipases     in      tissues,      occurrence       of 

(Pagenstecher),  A.,  ii,  686. 
Lipoids  (Frankel  and  Nogueira),  A., 
i,  276;  (Frankel  and  Pari),  A., 
i,  620  ;  (Frankel,  Linnert,  and 
Pari),  A.,  i,  621;  (Frankel  and 
Neubauer;  (FRANKELandDiMiTz), 
A.,  i,  870  ;  (Frankel),  A.,  ii, 
748. 

nomenclature  of  (Rosenheim),  A.,  i, 
748. 

of  the  adrenal  cortex  (Rosenheim  and 
Tebb),  a.,  ii,  416. 

of  the  brain  (Rosenheim  and  Tebb), 
A.,  i,  282. 

of  the  lung  (Sieber),  A.,  ii,  909. 
Lipolysis,   diagnostic  value  of,  by  Sera 
(Citron    and    Reicher),     A.,    ii, 
80. 

ionic  potentials  of  salts  and  their  power 
of  inhibiting  (Nicholl),  A.,  i,  347. 
Lipo-peptides,  their  significance,  syn- 
thesis, and  properties  (Bondi),  A., 
i,  458  ;  (Bondi  and  Frankl),  A., 
i,  459. 

behaviour  of,  towards  ferments  (Bondi 
and  Frankl),  A.,  i,  459. 
Lipo-proteins  and  their  significance  in 

fatty  degeneration  of  cells  (Bondi)  A., 

i,  458. 
Liqueurs,    estimation     of     essences    in 

(Vandam),  a.,  ii,  623. 
Liquid   above  the   critical  temperature 
(Bradley,    Browne,  and  Hale), 
A.,  ii,  789. 

and  solid  phases,  physical  and  chemi- 
cal properties  as  functions  of  the 
size  of  the  granules  of  the  (v.  Wei- 
marn),  a.,  ii,  135. 

systems,  change  of  density  of,  during 
chemical  reactions  (Benrath),  A., 
ii,  795. 
Liquids,  determination  of  the  association 
of  (Kurbatoff),  a.,  ii,  120. 

non-associated,  relation  between  sur- 
face tension  and  specific  volume  of 
(Herzog),  a.,  ii,  124. 

density  of  small  quantities  of  (v. 
Wartenberg),  a.,  ii,  466. 

density  of,  below  zero  (Timmermans), 
A.,  ii,  121. 


Liquids,    mixed,    determination  of  the 
vaiiour  density  of  (Charitsohkoff), 
A.,ii,  22. 
correction  of  the  specific  gravity  of, 
for  the  buoyancy  of  air  (Wade  and 
Merriman),  T.,  2174  ;  P.,  290. 
influence  of  pressure  on  the  niiscibility 
of  two   (Timmermans   and  Kohn- 
stamm),  a.,  ii,  981. 
formation  of  solid  surfaces  on  (Cohen 

and  Sinnige),  A.,  ii,  797. 
volume  and  temperature  changes  at- 
tending mixture  of  (Paterson  and 
Montgomerie),  T.,  1136. 
absorption  of  j8-rays  by  (Campbell), 

A.,  ii,  205. 
binary    mixed,     thermodynamics    of 

(Bose),  a.,  ii,  214. 
viscosity  of,  as  a  temperature  function 

(Brillouin),  a.,  ii,  867. 
hydraulic     viscosity    of    (Bose    and 

Ratjert),  a.,  ii,  645. 
anisotropic,  theory  of  (Bose),  A.,  ii, 

383. 
automatic  regulator  for  the  pneumatic 

agitation  of  (DenJive),  A.,  ii,  274. 
with  slightly  different  iDoiling  points, 
laboratory  separation  of,  by  a  pro- 
cess of  distillation  (Gadaskin),  A., 
ii,  378. 
Lithium  vapour,   anomalous  dispersion 
by  (Bevan),  a.,  ii,  773. 
and  iodine,  excretion  of,  by  the  bile 
(Fricker),  a.,  ii,  79. 
Lithium  molybdates  and  paramolybdate 
(Ephraim    and    Brand),    A.,    ii, 
1001. 
nitrate,  electrical  conductivity  of  solu- 
tions    of,    in     ternary    mixtures 
of  acetone,  methyl  alcohol,  ethyl 
alcohol,  and  water,   and  viscosity 
and    fluidity    of    the     mixtures 
(Jones  and  Mahin),  A.,  ii,  539, 
957. 
electrical  conductivity  and  absorp- 
tion spectra  of,  in  various  solvents 
(Baly,  Burke,  and  Marsden), 
T.,  1101  ;  P.,  144. 
oxide,  heat  of  formation  of  (de  For- 

crand),  a.,  ii,  120. 
platinocyanide,  results  of  cooling,  in 

liquid  air  (Reynolds),  A.,  i,  559. 
me^asilicate,  binary  systems  of,  with 
sodium,      potassium,     magtjesium, 
calcium,    strontium,    and     barium 
metasilicates    (Wallace),    A.,    ii, 
665. 
Liver,    action    of    phloridzin    on     the 
(Grube),  a.,  ii,  501. 
desaturation    of    fatty  acids    in   the 
(Leathks    and    Meter-Wedkll), 
A.,  ii,  416. 
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Liver,  formation  of  glycogen  from  fonn- 

aldohyde  in  the  (Ukube),  A.,  ii,  828. 
action  of  uilver  salte  on  autolysis  of 

(IzAR),  A.,  ii,  907. 
behaviour  of  the,  to  foreign  proteins 

(Reach),  A.,  ii,  416. 
influence  of  prot^-ins  and  protein  de- 
gradation products  on  tne  activity 

of  the  (Ahher  and  Plbtnew),  A., 

ii,  1035. 
the    combination    of    iron    and    the 

nucleoproluin  of  the  (Salkowski), 

A.,  i,  274. 
in     difTtTcut     nutritive     conditions 

(AsKEK  and  Hoehm),  A.,  ii,  163. 
part    pliived    by    the,    iu    creatinine 

motubolism  (London  and  Boljak- 

HKi),  A.,  ii,  1035. 
affections,  metabolism   of  glycine   in 

(Jastrowitz),  a.,  ii,  70. 
fatty   infiltration  of  the,    in   hanger 

(MurruAM),  A.,  ii,  415. 
extract  of,  by  light  i>«troleam   (Nu« 

kaua),  a.,  ii,  73. 
extracts  and   uric   acid  (Ascou  and 
Izar),  a.,  ii,  329. 

uric  acid  formation  in,  after  addi- 
tion   of  dial  uric   acid    and    urt-a 
(AscoLi  and  Izar),  A.,  ii,  909. 
fat  of  the  (Hautlky),  A.,  ii,  697. 
enzymes  of,  decomposition  of  /i-hydr- 

oxybutyric  and  ucetoacetic  acids  by 

(Wakeman    and    Dakin),    A.,    ii, 

908. 
adsorption  and  partial  purification  of 

catalase  from(PETBR8  and  Stewart), 

A.,  ii,  501. 
diastatic  ferment  of  the  (Zrola),  A., 

ii,  329. 
maltase  of  the  (Kusumoto),  A.,  ii,  69. 
artificially-perfused,     regeneration    of 

destroyed   uric   acid   in    (Hezzola, 

Izar,  and  Preti),  A.,  ii,  909. 
perfused,  of  diabetic  animals,  produc- 
tion of  sugar  in   (Lattes),  A.,  ii, 

908. 
cells  and  their  permeability  to  sugar 

(Romkes  ;  Taylor),  A.,  ii,  73. 
pig's,  nucleo-protciu  of  the  (Scaffidi), 

A.,  i,  196. 
Lovage,  oil  of.  See  Lgvistieujn  officinale. 
Long,  composition,  purines,  and  enzymes 

of   (SiEBER    and    Dzikrzgowski), 

A.,  ii,  909. 
lipoids  of  the  (Sieber),  A.,  ii,  909. 
Longs  and  skin,  mi'thmi  for  measuring 
the   loss    of   watt-r  by   the  organism 
through    (Guillemard    and    Mooo), 
A.,  ii,  679. 
Lnteoiam,  extraction  of,  from  gadolinite 
earths  (Urbain,  Bourion,  and  Mail- 
lard),  A.,  ii,  735. 


Latidine  3  oarbozylio  Mid.     8m    2:6- 

Diincthyliiii'otinic  acid. 
Lntidinei.     See  Dimethvlpyridinea. 
Latidinoantipjrina.  SeeLutidinophenyl- 

niethyluopyrazolone. 
LatidinobeniobiiwopyrasoloiM.  8m 

o-Carboxyphenylhydr&ziuolatidine- 

carlHJxylic  anhydride. 
Lotidinobromoindasole  (Michakus  and 

Muni.iiEK(j),  A.,  i,  5o3. 
Lat  idino-  3-bromo-  S-^-naphtliylindAsola 

(.MirnAELis  and  Krietemkyer),  A.,  i, 

534. 
Lntidinobromo-2-;>-tol7lindaiole  and  its 

hy<lrohromide     (Michaki.is     and    V. 

Uiiiel),  a.,  i,  533. 
Latidino-2-  in-eArbozyphenylindasole 

(MicuAKLis  and  RxtsioHAUs),  A.,  i, 

533. 
Lntidino-S-ebloro  2-beiii7liBdMol«  (Mi- 

I'HAELis   and    Krietbmkycb),  a.,   i, 

533. 
Lntidino  3cliloro-2«ncarboz7phenyl- 

Indasole  and  its  ethyl  ester,  sodium 

salt,  and  raftthiodide  (Michablis  and 

RBiNiuHArs),  A.,  i,  533. 
Latidino-3-chloro-2-eth7lindasole     and 

its    platinic'liioriiie    (.Mi*  haelis    and 

Kriktemkyki:),  A.,  i,  533. 
Lntidino  3-chloroindasole  hydrochloride 

and    platinicliluride   (Michaelim  and 

Mi'HLBEKc),  A.,  i,  533. 
Latidino-3cliloro-2ineth7lindasole  and 

its    platinichloride    (MiciiAELM    and 

Krietkmkyek),  a.,  i,  533. 
Latidino-3-ohloro-2-d-naphthyUndaioIe 

and  its  nicthochloride  and  niethiLHlide 

(.Mkuaklis  and  Krietkmeyer),  A., 

i,  534. 
Latidino-3-chloro-2-o-      and      -p-Xoljl- 

indaxole  and  their  salts  and  -3-bromo- 

deiivatives(MicHAELlsand  v.  Ghiel), 

A.,  i,  534. 
Latidinodimetbylij'^pyrasolone  and  its 

hydrochloride,      platinichloride,     and 

methiodide  (Micuaelis  and  Kribtb- 

meyek).  A.,  i,  532. 
Lntidinodimethylpyrazolonemethyl- 

ammonium     hydroxide     and     metho- 

chloride    platinichloride    (Michablis 

and  Krietemeyer),  A.,  i,  532. 
Lntidinoindacole  (Michablis  and  MOhl- 

bekg),  A.,  i,  533. 
Latidino-2-y3-naphthylindaBole    and  its 

methiodide  (Michaki.is  and  Kriete- 
meyer), A  ,  i,  534.  . 
Latidinoplienacylphenylj'56ipyrazolone 

(Micuaelis  and   Mihlberg),  A.,  i, 

532. 
Lutidinophenylethylpyrazolone  and  its 

dibromide    (Michablis    and    MOhl- 

berg),  a.,  i,  532. 
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LntidinoplienylmethyU'^opyrazolone 

{lutidinoantipyrine)  and  its  salts, 
methochloride  and  its  platinichloride, 
ethindide  and  propiodide  (Michaelis 
and  Muhlbehg),  A.,  i,  532. 

Lutidinophenylpropyl-  and  benzyl-?so- 
pyrazolones  and  tlieir  methiodides 
(Michaelis  and  Muhlberg),  A.,  i, 
532. 

Lutidino-2-o-  and  -^-tolylindazole  and 
their  salts  (Michaelis  and  v.  Ghiel), 
A.,  i,  534. 

Lutidino-o-  and  -p-tolylmethyhsopyr- 
azolones  (Michaelis  and  Muhlberg), 
A.,  i,  533. 

Lutidino-o-tolylpyrazolone.  See  2:6-Di- 
methyl-4-pyri(lone-o-tolylhydrazone-3- 
carboxylic  acid  anhydride. 

Lutidonedicarboxylic  acid,  ethyl  ester, 
characteristics  of,  and  potassium  de- 
rivative (Sabaniiikff),  a.,  i,  832. 

Lutidonephenylhydrazonecarboxylic 
acid.      See   2:6-Diraethyl-4-pyridone- 
phenylhydrazone-3-carboxylic  acid. 

Lutidonomethylpyrazolone  melhiodide 
(Michaelis  and  Krietemeyek),  A., 
i,  529. 

Lutidonopyrazolone  hydrochloride  and 
mercurichloride  (Michaelis  and 
Krietemeyek),  A.,  i,  529. 

Lycopodium  oil  (Rathje),  A.,  ii,  86. 

Lysalbin-peptone  (Skraup  and  Hummel- 
burger),  A.,  i,  340. 

Lysine,  inactive,  synthesis  of,  from 
piperidine  (v.  Buaun),  A.,  i,  229. 

Lysyl-lysine  (^ipicrate  (Hugounenq  and 
Morel),  A.,  i,  195. 


M. 

Maalyl    alcohol    and   its    condensation 
product  with  resorcinol  (Schimmel  & 
Co.),  a.,  i,  114. 
Magnesia.     See  Magnesium  oxide. 
Magnesite,     two     new    occurrences    of, 

in    Cariuthia    (Redlich),    A.,    ii, 

410. 
deposits  of  Veitsch,   Styria,  minerals 
.    of  (CORNU),  A.,  ii,  410. 
assay  of  commercial  (Hundesiiagen), 

A.,  ii,  439. 
assay  of  burnt  (Merck  Guano  und 

Phosphat      Werken.       Aktien- 

Ges.),  a.,  ii,  619. 
Magnesium,  ultra-red  line  spectrum  of 

(Paschen),  a.,  ii,  630. 
cathodes.       See      Electrodes      under 

Electrochemistry. 
heat  of  combustion  of  (Weston  and 

Ellis),  A.,  ii,  46,  484. 


Magnesium,    the   system  :    silicon,   and 
(Lebeau  and  Bossuet),  A.,  ii,  403. 

metallic,  action  of,  on  acetylene 
(NovIk),  a.,  i,  865. 

action  of,  on  carbon  monoxide  (Matig- 
non),  a.,  ii,  402. 

is  the  omission  of,  in  soil  analysis, 
justifiable?  (LoEw),  A.,  ii,  258. 

exci-etion  of  (Mendel  and  Benedict), 
A.,  ii,  253. 

effect  of,  on  toxic  effects  of  escrine 
(Joseph))  A.,  ii,  170. 

the  resorption  of  parenterally  adminis- 
tered, and  its  influence  on  calcium 
metabolism  (Fromherz),  A.,  ii,  918. 
Magnesium  alloys  with  gold  (Vogel), 
A.,  ii,  896. 

with  lead,  electrical  conductivity  of 
(Stepanoff),  a.,  ii,  12. 

with  silicon  (Vogel),  A.,  ii,  143. 

with   silver,    hardness   of  (Smirnoff 
and  Kurnakoff),  A.,  ii,  402. 
Magnesium   rocks   from   South   Island, 

New   Zealand    (Finlayson),    A.,    ii, 

901. 
Magnesium      salts,      anaesthesia     and 

paralysis   caused    by   (Meltzer    and 

Auer),  a.,  ii,  80. 
Magnesium  bromide  and  iodide,  molecular 
compounds   with   acetic   and   other 
organic  acids  (Menschutkin),   A., 
i,  82,  548. 

chloride,  action  of  lead  oxide  and  salts 
on,  and  a  new  process  for  white 
lead  (HoF),  A.,  ii,  889. 
estimation  of,  in  waters  (Emde  and 
Senst),  a.,  ii,  1053. 

thallic  chloride  (Gewecke),  A.,  ii, 
577. 

hydride,  spectrum  of  (Fowler),  A., 
ii,  949. 

iodide,  compounds  with  methyl,  ethyl, 
projjyl,  and  isobutyl  acetates  and 
ethyl  formate  (Menschutkin),  A., 
i,  82. 

nitrate,  investigation  of  the  inter- 
actions between  the  hydrates  of 
(Vasilieff),  a.,  ii,  888. 

oxide  {magnesia),  binary  system  of, 
with  alumina  (Shepherd,  Rankin, 
and  Wright),  A.,  ii,  1015. 

peroxides  (Carrasco),  A.,  ii,  808. 

oxy chlorides  (Hof),  A.,  ii,  668 ; 
(Kallauner),  a.,  ii,  809. 

jnctosilicate,  binary  systems  of,  with 
sodium  and  lithium  metasilicates 
(Wallace),  A.,  ii,  665. 
See  also  Diopside. 
Magnesium    stannitbiocyanate    (Wkin- 
land  and  Bames),  A.,  i,  462. 

sulphate  and  sodium  suljjhate,  com- 
pounds of  (Ginsberg),  A.,  ii,  143. 
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Magneiiom  organic  compoanda,  median - 

inni  of  tlio  action  ot  itulphur  and  of 

selenium  on  (Wuyt.s),  A.,  i,  380. 

action   of,    on   aiihydrides  of  dicarb- 

oxylic  acida  (Bauek),  A.,  i,  585. 

on   boric    fbtera    (Khutinhkt    and 

Mklamkd),  a.,  i,  864. 
ou  dicarl>oxylic  acids  and   coDTer- 
sion    of   a    'CO.jH     group     into 
'CO'K  (Simon it»  and  Akand),  A., 
i,  932. 
on   /3  hydrozy-a-methylbutaldehyde 

(Adklmann),  a.,  i,  547. 
on  7-niethyl|>«ntan  8-one  (BoDROUX 
and  Tahouky),  A.,  i,  546. 
fornmtion  of  |>eroxides  in  the  oxidation 

of  (WtTvrs).  A.,  i,  448. 
Magnesium  alkyl  lialides,  and  tertiary 
aii)iiR-8,    stability   of   coni]iound8 
derived      from     (Hibbert),    P., 
118. 
alkyl  lialidea,  action  of  ethyl  mes- 
oxalate     on     (Lemairk),    A.,    i, 
199. 
double  and  triple  ferrocyanides  with 
potassium  and  anunonium  (Rob- 
inson), T.,  1353;  P.,  195. 
iodide  phenylethylcarbamate 

(HouBKN,    ScHorrMULLER,    and 
Brassekt),  a.,  i,  922. 
phenyl     bromide,     action     of,     on 
camphor     (Creighton),     A.,    i, 
169. 
pyrryl    iodide   and    its   use   in   the 
synthesis  of   pyrrole  derivatives, 
and   its   pyridine   additive    com- 
pound (Oddo),  a.,  i,  672. 
triphenylmethyl      chlorides,      two 
isomeric  (TscHiracHiBABiN),  A., 
i,  778. 
Magnesium,  precipitation  as  ammonium 
maj^uesium  pliusphata  (Raffa),  A., 
ii,  183. 
precipitation  of,  as  ammonium  mag- 
nesium arsenate    (Raffa),    A.,   ii, 
847. 
separation  of  calcium  from  (Blasoale), 
A.,ii,  763. 
Magnetic  character  of  compounds  pre- 
pared  from   iiou-maguetic  elements 
(Weukkinp),  A.,  ii,  541. 
double  refraction.      See  under  Photo- 
chemistry, 
function   of  oxygen   in  organic  com- 
pounds (Pascal),  A.,  ii,  859. 
properties  of  alloys  of  ferromagnetic 
metals  (Tammann),  A.,  ii,  16. 
of  alloys  of  manganese,  aluminium, 
and  copper  (Ross  and  Gray),  A., 
ii,  859. 
of  carbon    and   organic  compounds 
(Pascal),  A.,  ii,  788. 


Magnetic  properties   of  com|<ounds  of 
iron  (Woluooin'r),  A.,  ti,  874. 
of  several     easily    liquefied    guM 

(Pascal),  A.,  ii,  294. 
of  simple  substances  (Pascal),  A., 
ii,  116. 
rotatory   jiower.      See    under   Photo- 
chemistry, 
susceptibilities    of    the    rare    surths 

(Mktkr),  a.,  ii,  16. 
transformation  of  lead  (Lutshinskt), 

A.,  ii,  641. 
of  nickel  and  cobalt,  thermal  effect  of 
(Shukoff),  a.,  ii,  209. 
Magnetite,  estimation  of  ferrous  oxide  in 

((;a(;k',  a.,  ii,  350. 
Magnetism  of  the  rare  earths  (Urbain 

and  Jantscii),  A.,  ii,  116. 
Magnets,  pro<iu<-tion  of  permanent,  from 
nearly  pure  copper  (Gray  and  Ross), 
A.,  ii,  208. 
Maise,  i  i  >  fluence  of  reaction  of  the  med  ium 
on  the  activity  of   maltases    from 
(Hurrre),  a.,  i,  543. 
maltase    of   (Huekrk),    A.,   ii,   258, 
338. 
Maiie  grain,  effect  of  increasing  amounts 
of  phoaphatic  manures  on  the  relation 
between  nitrogen   and   phosphorus  in 
(Parrozzani),  a.,  ii,  698. 
Malaohite-green,  rate  of  reaction  of,  with 
a>'id  and  alkali (SiDGWiCK  and  MooRX), 
T..  889;  P.,  123. 
Malaehite-green-o-earboxylio  aeid, 

methvl  ester,  picrate  of  (FisCHER  and 
KoMEU),  A.,  i,  800. 
Malachite-green  series,  hydroxy-,  and 
alkyloxy-,  new  kind  of  isomerism  in 
the  (VoTofcEK  and  Krauz),  A.,  i, 
518. 
Malanilic  aeid,  aniline  salt  (TiNOLS  and 

B.\TE.s),  A.,  i,  910. 
Maleic  acid,  cerous  salts  (Rimbach  and 
Kilian),  a.,  ii,  811. 
iodo-  (Thiei.e  and  Peter),  A.,  i,  879. 
Maleinoperinone  (Sachs,  A.,  i,  431. 
Malic  acid  in  wine,  estimation  of  (v.  der 
Heide  and  Steixer),  A.,  ii,  445. 
cerous  salts  (RiMBACH  and  Kilian), 
A.,  ii,  811. 
Malleto-red,  CsyHjoOoo,   and   its   acetyl 

derivative  (Dekker),  A.,  i,  403. 
Malonamic    aeid,    formylamino-,    ethyl 
ester  (Conrad  and  Schulze),  A.,  i, 
212. 
Malonamide    derivatives   (Conrad  and 

Schulze),  A.,  i,  213. 
Malonanilide,     t/tbromo-    (Staudinoer 

and  Bereza),  A.,  i,  84. 
Malon-j[;-anisidideoxime,  ozimino-  (Wie- 
LAND,  Semper,  and  Gmelin),  A.,  i, 
610. 
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Malonhydroxamic    acid,   oxiinino-,   and 
its  metallic  salts  (Wieland,  Semper, 
and  Gmelin),  A.,  i,  609. 
Malonic    acid,   condensation   of    butyl- 
chloral  and  its  hydrate  with  (Riedel 
and  Straube),  A.,  i,  550. 
phenylhydrazone  of  the  amide  of  the 
semialdehyde  of  (Langheld),  A.,  i, 
557. 
ethyl  ester,  action  of  bromocyclohex- 
ane    and   4-bromo-l-methylcyclo- 
hexane  on  the  sodium  derivative  of 
(Hope  and  Robinson),  T.,  1360  ; 
P.,  207. 
action   of  phenyl thiocarbamide    on 

(Ruhemann),  T.,  117;  P.,  14. 
condensation  of,  with  benzyl  chloride, 
by  calcium  ethoxide  (Perkin  and 
Pratt),  T.,  162. 
sodium  derivative,  action  of  chlorides 
of  dibasic  acids  on  (Scheiber), 
A.,  i,  363. 
phthaliminoacyl     chlorides     and 
(Gabriel  and  Colman),  A.,  i, 
491. 
dimenthyl  ester,    and   dibrucine   salt, 
and    their    rotatory    powers    (Hil- 
DiTCH),  T.,  1579;  P.,  214. 
cerous  salts   (Rimbach  and  Kilian), 

A.,  ii,  810. 
formylamino-,  methyl  and  ethyl  esters, 
and     amids      of     (Conrad       and 
Schulze),  a.,  i,  218. 
dihydroxy-,  methyl  ester,  ethyl  ether 
of  (CuRTiss  and  Spencer),  A.,  i, 
763. 
oximino-,    amino-oxime    of,    and    its 
barium  salt  (Wieland  and  Hess), 
A.,  i,  370. 
Halonohydroxainic      acid,       oximino-, 
amino-oxime  of,  and  its  hydrochloride, 
barium  salt,  and  tetra-acetyl  deriva- 
tive   (Wieland    and    Hess),   A.,   i, 
370. 
Malonpiperidideoxime,  oximino-,  barium 
derivative  (Wieland  and  Gmelin), 
A.,  i,  611. 
Halonyl  chloride,    di-hromo-    (Staud- 

inger  and  Bereza),  A.,  i,  84. 
Malonylbi8-(l-amino-2:6-dimethylpyr- 
role-3:4-dicarboxylic    acid),    amino-, 
ethyl   ester   (Bulow   and   Scharer), 
A.,  i,  850. 
Malonyldiurethane  and  nitroso-  (Con- 
rad and  Schulze),  A.,  i,  213. 
Malt  catalase  (van  Laer),  A.,  i,  688. 
Malt   diastase,    electrical   migration   of 

(Michaelis),  a.,  i,  621. 
Maltase  of  the  blood  serum   and  liver 
(Kusumoto),  a.,  ii,  69. 
of  buckwheat  (Hukrre),  A.,  i,  621. 
of  maize  (Huerre),  A.,  ii,  258,  338. 


Maltases  and  ferments  from  fungi  which 
decompose    glucosides    (Zellner), 
A.,  ii,  922. 
from  maize,   influence  of  reaction  of 
the    medium    on    the    activity    of 
(Huerre),  A.,  i,  543. 
Maltose,  action  of  Fehling's  solution  on 
(Lewis),  A.,  i,  767. 
hydrolysis  of,   by  citric    acid    (Pier- 

aerts),  a.,  i,  136. 
inversion  of,   by   ferments  (Taylor), 
A.,  i,  346. 
Maltose-phenylhydrazone  and  -p-bromo- 
phenylhydrazone  (Hofmann),  A.,    i, 
521. 
d-Mandelamide  (Wren),  T.,  1583;  P., 

219. 
Mandelic  acid  and  its  salts,  specific  rota- 
tion of  (Kipping),  T.,  416. 
S:i-dihydroxj-,    and  its    ethyl    ester 
and  brucine  and  quinine  salts  (Bar- 
ger  and  Ewins),  T.,  557. 
cZ-Mandelic    acid,    formation    of,    from 
amygdalin  (Tutin),  T.,  667;  P.,  118. 
Z-Mandelic  acid,  asymmetric   synthesis 
of  (McKenzie  and  Humphries),  T., 
1105;  P.,  164. 
c?Z-Mandelic  acid,  resolution  of  (Kipp- 
ing), T.,  414  ;  P.,  56. 
r-Mandelic  acid,  menthyl  ester,  partial 
racemisation  of  (Findlay  and  Hick- 
mans),  T.,  1386;  P.,  196. 
Mandelic  acids,   the  interconversion  of 
the  optically  active  (McKenzie  and 
Clough),  T.,  777;  P.,  70. 
d-,  1-,  and  r-,  Z-menthyl  esters,  solu- 
bilities   of   (Findlay    and    Hick- 
mans),  T.,  1389;  P.,  196. 
Mandelonitrile,      calcium      derivatives 

(Franzen),  a.,  i,  804. 
Z-Mandelonitrile  glucoside,  isolation  of, 
from  Priomis  serotina,  and  tetra-acetyl 
(Power  and   Moore),   T.,  243;   P., 
27. 
Manganese,  electro-chemical  behaviour 
of,    and   electrolytic    estimation    of 
(Otin),  a.,  ii,  703. 
and  its   oxide  and   alloys,   action   of 
carbon  monoxide  on  (Charpy),  A., 
ii,  405. 
influence  of,  on  the  iron — carbon  sys- 
tem (Wust),  a.,  ii,  241. 
Manganese  alloys,  magnetisable  (Heus- 
LER  and  RiciiARz),  A.,  ii,  240. 
and   compounds,  magnetic   ])roperties 

of  (Wedekind),  a.,  ii,  541. 
with  aluminium  and  copper  (Heusler 
and  RiCHARz),  A.,  li,  240  ;   (Ross 
and  Gray).  A.,  ii,  859. 
Manganese  boride,  action  of  chlorine  on, 
at  high   temperatures    (Hoffmann), 
A.,  ii,  48. 
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Manganese  carbonate,  action  of  sodiom 
iiilrate  solution   on  (Oecukneu  db 
CoMNCK),  A.,  ii,  669. 
chloride  and  bromide,  labile  forma  of 
tetrahydrated  (KusNETZory),  A.,  ii, 
680. 
trichloride,  compound  of,  with  rubid- 
ium     chloride      (Wkinland     and 
DlNKKI.AtKKK),  A.,  ii,  48. 
thallicclilorido  (Gkwkckk),  A.,  ii,  577. 
hydroxide,  solubility  of  (Sackur  and 

Fun ZM ANN),  A.,  ii,  060. 
nitrateM,   preparation   of  (QuNTZ  and 

Maktin),  a.,  ii,  1019. 
oxide,   (>igiii6cance   of  colloidal   solu- 
tions of,  iu  biochemical  oxidations 
(Sjollkma),  a.,  ii,  484. 
dioxide,  lUsiiociHtion  pressure  of  (Sac- 
KL'u  and  Fuitzmann),  A.,  ii,  960. 
oxidation  potential  of  (Haehnkl), 
A.,ii,  959. 
Manganates,  a  ^oup  of,  comprising 
holhiiidite,    psilonielane,  and  coro- 
niulitf  (Fkiimok),  A.,  ii,  153. 
Permanganate,  action  of,  on  ferrous 
salts  in  presence  of  hydrochloric 
acid  (BlluH),  A.,  ii,  268. 
action     of    hydrochloric    acid    on 
(Weinland  and  Dinkklacker), 
A.,  ii,  48. 
sulphate,  solubility  of,  in  mixtures  of 
water    and    alcohol,    and    double 
salts  of  with  ammonium  sulphata 

(ScilUKINKMAKElls),  A.,  ii,  317. 

and    potassium    i>ermanganate,    re- 
action  between,  in  Hcid  solution 
(SiUKAK  and  Dutta),  P..  249, 
See  al.-o  Maiiurial  experiments. 
Manganese  organic  compounds : — 
Manganic      lodobehenate      (Fakben- 

FABUIKEX  VORM.   F.   BaYEU  &  Co.), 

A.,  i,  204. 
Manganous    iodobehenate    (Farben- 

KABKIKEX  VORM.  F.  BaYER  il  CO.), 

A.,  i,  204. 

Manganese,  estimation  of,  in  pig  iron  b^ 
pei-sulphate  method  (KuNZX),  A.,  ii, 
186. 
electrolytic  estimation  of,  by  the 
filtering  crucible  (Goocu  and 
Beyek),  A.,  ii,  268. 

Manganese  minerals,  three  new  (Fer- 
mok),  A.,  ii,  491. 
and    iron    minerals   from    crystalline 
schists      of      Brosteni,      Roumania 
(Butureanu),  a.,  ii,  745. 

Mangolds,  sodium  chloride  experiments 
with  (Briem),  a.,  ii,  87. 
manurial  experiments  with  two  com- 
mercial forms  of  calcium  cyanamide, 
sodium  nitrate,  and  ammonium 
sulphate  on  (Orro),  A.,  ii,  88. 

xcvi.  ii. 


ManiiM  and  related  prodocU  (Ebkkt), 
A.,  ii,  176. 
digestion  of  (Bierbt  and  Giaja),  A., 

li,  325. 
Manneotetrote.     See  Stachyoae. 
Manninotriase  (Vintilesco),  A.,  i,  751. 
Mannochloralic   aeid,   ammonium  salt, 

and  lactune  (Hankiot),  A.,  i,  206. 
MannoM,    fermentation     of,    by    yeaat- 
juioe  (Harden  and  Yocko),  A.,  i, 
863. 

estimation  of  (Herzoo  and  HdETB), 
A.,  ii,  625. 
Muinoiephenylhydr&ione  acetate  (Hor« 

MANN),  A.,  i,  520, 
Manure  for  mcaduws,  phoaphoric  acid 
with  different  citric  acid  solubility 
as  (Svobopa),  a.,  ii,  177, 

mineral,     effect    of,     on     Cyperace« 
(GtJU),  A.,  ii,  429. 

nitrogcnoas,   application  of  dicyano- 
diamide  as  (Inouye),  A.,  ii,  929. 

secondary     calcium      phoapbate      as 
(Takeuchi),  a.,  it,  930. 
Manures,  artificial,  poisonous  action  of 
the  cyanogen  compounds  employed 
as(STRiTT),  A,,  ii,  690. 

chemical,  effect  of,  on  composition  of 
meadow  hay  (Chavan).  A.,  ii,  927. 

organic,  different  forms  of  phosphoric 
acid  in  (TsuDA),  A.,  ii,  930. 

phosphatic,  effect  of  increasing  amounts 
of,  on  the  amounts  of  phosphorus 
and  nitrogen  compounds,  and  on 
relation  between  phosphonis  and 
nitrogen  in  maize  grain  (Paeeoz- 
ZANi),  A.,  ii,  698. 
Manurial  experiments,  on  action  of 
amnion iacal  nitrogen  under  the  in- 
fluence of  lime  (Pfeikker,  Uepner, 
and  Frank),  A.,  ii,  515, 

on  cereals  (Paris),  A.,  ii,  515. 

on  Polygonum  tuictorium  (Takeuchi), 
A.,  ii,  927. 

on  sugar  beet  (Urban),  A.,  ii,  609; 
(Mette),  A.,  ii,  697. 

with  ammonium  sulphate  (Otto),  A., 
ii,  188. 
containing  an  excess  of  sulphuric 
acid     (Lemmermann),     A.,     ii, 
260. 

with  calcium  carbonate  and  limestone 
meal  (Yokoyama),  A.,  ii,  926. 

with    calcium    cyanamide  (Kai-pen), 
A.,    i,    92;    (Otto),    A.,    ii,    188 
(Behrens),  a.,  ii,  260  ;  (Steglich) 
A.,  ii,  260 ;  (Stutzer),  A.,  ii,  260 
(V.    Feilitzen),  a.,  ii,    261,   430 
(Urban),  A.,  ii,  609 ;  (ScHXEinE 
WIND,  Meyer,  Frese,  MiJNTER,  and 
Graff),   A.,  ii,   697;  (v,   Lieben- 
bero),  a.,  ii,  698. 

89 
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Manurial  experiments  with  calcium 
nitrate  (Steglich),  A.,  ii,  260; 
(v.  Feilitzen),  a.,  ii,  261 ;  (Stut- 
zek),  a.,  ii,  261  ;  (Ueban),  A., 
ii,  609;  (Schneidewind,  Meyer, 
Frese,  Munter,  and  Graff),  A., 
ii,  697  ;  (Stutzer),  A.,  ii,  929. 

withdicyanodianiide(PEROTTi),  A.,  ii, 
606;  (Aso),  A.,  ii,  929. 

with  manganese  sulphate  (de  Molin- 
ARi  and  Ligot),  A.,  ii,  697. 

with  sodium  chloride  (Briem),  A.,  ii, 
87  ;  (AndklIk  and  Urban),  A.  ii, 
515. 

with  sodium  nitrate  (Otto),  A.,  ii, 
188;     (Urban),      A.,      ii,      609; 

(SCHNEIDEWIND,     MeYER,     FreSE, 

Munter,  and  Graff),  A.,  ii,  697. 
See  also  Sand  cultures,  and  Vegetation 
experiments. 
.  Manurial  salts    in    soil,    diffusion    of 
(MiJNTZ  and  Gaudechon),  A.,  ii,  259. 
Manurial  value  of  ammonium  sulphate 
and  calcium  cyanamide,  influence  of 
calcium  compounds  on  (Stebutt), 
A.,  ii,  177. 
of  various   organic   phosphorus   com- 
pounds (Aso  and  Yoshida),  A.,  ii, 
931. 
Mariupolite,   extraction  of   rare  earths 

from  (MoROZEWicz),  A.,  ii,  404. 
Marsh     mallow     {Althaea     officinalis) 
leaves,    oil  from    (Haensel),   A.,    i, 
312. 
Matches,    lucifer,    detection    of    white 
phosphorus    in   igniting    composition 
of  (Thorpe),  T.,  440;  P.,  73. 
Matricaria    chamomilla,   camomile    oil 
from  (Hartwich  and  Jama),  A.,  i, 
944. 
Matter,  forms  of  (v.  Weimarn),  A.,  ii, 
132-134,    221,     306,     666;    (MuN- 
DEN),  A.,  ii,  133. 
chemical    composition  of   (Mulder), 
A.,  ii,  34. 
Meat,  diastatic  enzyme  of  (Peters  and 
Mattill),  a.,  ii,  503. 
putrid,  pressor  substances  in  (Barger 

and  Walpole),  A.,  ii,  254,  416. 
detection  of  benzoic  acid  in  (Fischer 

and  Gruenert),  A.,  ii,  708. 
estimation  of  sugar  in  (Baur),  A.,  ii, 
354. 
Meat  extract,  constituents  of  (Engel- 
and),  a.,  i,  557  ;  ii,  71 ;  (Krimberg), 
A.,  i,  950. 
Medeola    Virginica    (Indian   cucumber), 
fruit  of  (Poyneer  and  Duffin),  A., 
ii,  339. 
MeduBse,  influence  of  electrolytes  on  the 
rhythmical    movements   of  (Bethe), 
A.,  u,  418. 


Melilotic    acid,     amino-    (aminohydro- 

coumaric    acid)    (Francesconi    and 

CusMANo),  A.,  i,  233. 

Melting  point  apparatus  (Dallimore), 

A.,  ii,  118. 

methods        at      high      temperatures 

(White),  A.,  ii,  970. 
of  a  solid  substance,  dependence   of, 
on  its    surface  energy   (Pawloff), 
A.,  ii,  19,  295. 
Melting  point  curve,    influence    of    a 
critical-solution  point    on  the  shape 
of  the  (Flaschner),  T.,  668  ;  P.,  71. 
Melting  point    curves  of   endothermic 
compounds  (Aten),  A.,  ii,  971. 
or    freezing  point   curves    of    binary 
mixtures  when  the  solid  phase  is  a 
mixture  of  the  two  components  and 
a  compound  is  formed  (van  Laak), 
A.,  ii,  376. 
of   mixtures  of  o-   and  ^-chloroacet- 
anilides  (Jones    and  Orton),    T., 
1059. 
of  naphthalene,  anthracene  and  their 
derivatives  (Rudolfi),  A.,  ii,  536. 
Melting     point      lines,      retrogressive 

(Smits),  a.,  ii,  971. 
Melting  points,  determination  of  (Bun- 
ker), A.,  ii,  295  ;  (White),  A.,  ii,  970. 
Membrane,  plasma,  permeability  of,  for 
dissolved    substances    (Lepeschkin), 
A.,  ii,  603. 
Membranes,      crystallisation      through 
(Walton),  A.,  ii,  649. 
diffusion  through  (JABtczYNSKi),  A., 

ii,  300. 
l>art  played  by  contact  electrification 
in  the  permeability  of,   to  electro- 
lytes (Girakd),  a.,  ii,  463. 
collodion,    porosity   of   (Liesegang), 
A.,  ii,  304. 
Memorial  lecture,  Gibbs  (Clarke),  T., 
1299. 
Mendeleeff  (Tilden),  T.,  2077. 
Menthol  and   menthone,   physical  pro- 
perties of  solid  solutions  of  (Vanstone), 
T.,  602;  P.,  30. 
Menthone  and  menthol,    physical   pro- 
pertiesofsolidsolutiousof(  Vanstone), 
T.,  602  ;  P.,  30. 
Menthones,     optically    active     (Beck- 

mann),  a.,  i,  245. 
Menthyl   a-broino/sovalerate    (LiJDV    & 

Co.),  a.,  i,  497. 
Z-Menthylamine  benzene-sulphonate  and 
-disulphonate  (Kipping  and  Martin), 
T.,  493  ;  P.,  66. 
Menthyl-rf-glucoside    and    tetra-acetyl- 

(Flsoher  and  Raske),  A.,  i,  365. 
Menthyl  salol,   carbonates  and   salicyl- 
acetol    (Farbenfabriken  vohm.   F. 
Bayer  &  Co.),  A.,  i,  244. 
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Menthyl    zanthate,  ciystallography    of 
the  anhydride  of  (Suuounoff),  A., 
i,  244. 
Menthyliulphnrio     aeid     (Chemibchb 

Fami!ik  von  Hkyken),  a.,  i,  497. 
Mercaptani,  action  of,  on  acid  chlorides 
(JoNiw  and  Tahkkr),  T.,  1904  ;  P., 
247  ;    (Tanker    and    Jones),    T., 
1910  ;  P.,  247. 
action    of   phoBphorua    pentabromide 
and  pontachloride  on  (AUTENUIETII 
and  Geter),  A.,  i,  26. 
of  the  anthracene  and  atithraquinone 
series,  preparation  of  (Fahbenkah- 

RIKEN  VORM.  F.   HaYER  &  Co.),  A., 

i,  496. 
Meroaptidea,  action  of  aromatic,  on  ethyl 
a-chloroacetoacetate      (Finobr      and 
Hemmeter),  a.,  i,  470. 
Meroaptols,      multi-niembered       cyclic 

(AiTKNHiETH  and  Geyer),  a.,  i,  6. 
Mercury,   atomic  weight   of  (Easlky), 
A.,  ii,  1013. 
purification  of  (Desiia),  A.,  ii,  815  ; 

(Hildebrand),  a.,  ii,  7^4. 
api>aratu8  for  distillation  of  (Wbtzbl), 

A.,  ii,  145. 
positive  rays  of  (Wien),  A.,  ii,  966. 
cathode  (BonoER),  A.,  ii,  619. 
vapour,  absorption,  fluort's<;encc,  mag- 
netic rotation,  anomalous  disper- 
sion of  (Wood),  A.,  ii,  713. 
new  method  of  calculating  the  ratio 
of  the  electric  charge  to  the  mass 
of  the  molecule  of  (Furstknau), 
A.,  ii,  12. 
ratio  of  electric  charge  to  mass  of  the 
molecule  of  (Pohl),  A.,  ii,  207. 
conditions  under  which,  causes  evolu- 
tion of  hydrogen  from  acids  (Smith), 
A.,  ii,  679. 
compounds    of,    with    selenium    and 
tellurium  (Pellini,  Sacekdoti,  and 
Auregoi),  a.,  ii,  1014. 
poisoning.     See  Poisoning. 
Mercury  alloys  {ama/gams),  very  dilute 
alkali,  phenomenon  in  the  action  of 
hydrochloric  acid  on  (Smith),  A., 
ii,  235. 
with  alkali  and   alkali-earth   metals, 
clectrolj'tic   preparation   of  (Smith 
and  Bennett),  A.,  ii,  663. 
with   cadmium,    E.M.F.   of  (HuLErr 
and  De  Luuy),  A.,  ii,  11. 
Mercury     haloids,     isomorphism      and 
polymorphism  of   (Lujczizky),   A., 
li,  483. 
silver  iodide  (Rebenstorff),   A.,  ii, 

146. 
mercurons  sulphate  electrodes,  electro- 
motive   force    of     (Luther     and 
Michie),  a.,  ii,  115. 


Meronrj  sulphide  in  TQlcanised  caont> 
chouc,   estimation  of  (Frank  and 
Jacobsohn),  a.,  ii,  833. 
Xeronrie    eompounds  with   complex 
cations,  constitution  of  (Borelli), 
A.,  i,  452. 
Merenrio  salts,  volumetric  ebtimation 
of  (Ani>ueww),  a.,  ii,  440;  (Mora- 
wiTZ),  A.,  ii,  185,  708. 
Keroorio    bromide,   calorimetrie  and 
cryoscopic    constants   of   (Gt;iM- 
CHANT),  A.,ii,  790. 
chloride,   fused,   electrical  condnc* 
tivity  of  salts  in  (Footb  and 
Martin),  A.,  ii,  638. 
iodide,   double  salts  of  (DUBom), 
A.,  ii,  816. 
slowness    of     the     spontaneous 
transformation  of  the  unstable 
variety   of   (Gbrnbz),    A.,   ii, 
466. 
thorium   iodide  (Dubois),   A.,   ii, 

316. 
oxide,  compounds  of,  with  pyrazoU 

ine  (Eury),  A.,  i,  67. 
selenito  (Rosenheim  and  Pritzb), 

A.,  ii,  882. 
sulphate,     a     thiobasic    (Estrcp), 
A.,  ii,  404. 
Oimerourammonium  bromide  (Gaude- 

cicoN),  A.,  ii,  670. 
DimercuroQS      silver     arsenate     and 
phosphate  (Jacorson),  A.,  ii,  887. 
Mercury  organic  eompoands(BiiLMANN), 
A.,  i,  17  ;  (Schrauth  and  ScHOEL- 
ler),  a.,  i,  93  ;  (Pesci),  A.,  i,  348  ; 
(Biilmann  and  Witt),  A.,  i,  871. 
Meroory  cyanide,  application  of  the 
theory  of   complex   ions   to   the 
reactions  of,  witn  silver  salts  and 
alkali  hydroxides  (Hofmann  and 
Wagner),  A.,  i,  559. 
derivatives  of  fatty  acids  (Schoeller 
and  Schrauth),  A.,  i,  464. 
Mercuri-acetic  and  -propionic  acids, 
hydroxy-,  anhydrides  of,  and  mer- 
cuributyric  acid,  hydroxy-  (Schoel- 
ler and  Schrauth),  A.,  i,  464. 
Mercuric  chloroselenocyanate  (Rosen- 
heim and  Pritze)'  A.,  ii,  882. 
oxycyanide  (Rui'P  and  Goy),  A.,  i, 
295. 
solution,    preparation    of   (Rtrpp 
and  Lehmann),  A.,  i,  92. 
selenocyanate      (Rosenheiji      and 
Pkitze),  a.,  ii,  882. 
Mercuricamphor      iodide,      bromide, 
chloride,   and  oxide    (Marsh    and 
Struthers),  T.,  1784. 
Mercuridimalonic  acid,  methyl  ester 
(Schoeller  and  Schrauth),  A.,  i, 
464. 
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Mercury  organic  compounds  : — 

Mercuriethylenediamine,      hydroxide 

of,  and  salts  of  (Pesci),  A.,  i,  217. 
Mercuri-fatty      acids,      o-hydroxy-, 

synthesis      of      (Schoeller     and 

Schrauth),  a.,  i,  218, 
Mercurimethylmalonic        acid,       a- 

hydroxy-,  methyl  ester  and  calcium, 

copper,  lead,   mercury,    and    silver 

salts  (Schoeller  and  Schrauth), 

A.,  i,  218. 
Mercuriphenylcyanamide  (Pesci),  A., 

i,  348. 
Mercuripropionic       anhydride,       a- 

hydroxy-  (Schoeller         and 

Schrauth),  A.,  i,  218. 
Dimercurifluorescein,  sodium  salt  of 

(Pauly    and    Tbaumann),   A.,    i, 

280. 
Phenylmercuriammine    chloride,    ni- 
trate, sulphate  and  its  ammonium 

sulphate  derivative,  and  acetate  and 

its  thiocarbamide  derivative  (Pesci), 

A.,  i,  348. 
Sulphidomercury    acetate    and    basic 

acetate  (Borelli),  A.,  i,  452, 
Tetramercurifluorescein,  sodium   salt 

of  (Pauly  and  Traumann),  A.,  i, 

280. 
Mercury,    bismuth,    lead,   copper,    and 

cadmium,  microchemical  analysis  of 

(Schoorl),  a.,  ii,  96, 
in  organs,  detection  of,  by  the  micro- 
scope (LOMBARDO),  A.,  ii,  185. 
estimation  of,  in  solutions  containing 

iodides  (Weglius  and  Kilpi),  A,, 

ii,  350. 
volumetric  estimation  of  (Knox),  T,, 
1768  ;  P.,  227. 

in  mercurous  salts  (Oddo),  A.,  ii, 
766. 
Mercury  seal  in  place  of  cork  or  india- 
rubber  in   organic  analysis  (Marek), 
A.,  ii,  617. 
Merotropy  and  desmotropy    (Michael 

and  Hibbert),  A.,  i,  91,  214. 
Mesaconic  acid,  velocity  of  addition  of 
bromine  to  (Piutti  and  Calcagnx), 
A.,  i,  360. 
Mesitylene,   and  <richloro-,    absorption 

spectra  of  (Purvis),  A.,  ii,  535. 
Mesolite  from    Nolso,    Fseroe    Islands 

(Heddle),  a.,  ii,  62. 
identity  of,  with  poonahlite  (Bovv^man), 

A.,  ii,  677. 
Mesotartaric  acid,  r-methyl  hydrogen 
ester  and  its  calcium  salt,  d-methyl 
hydrogen  ester,  ammonium,  calcium, 
and  strychnine  salts,  ^methyl  hydro- 
gen ester  and  its  ammonium,  calcium, 
and  strychnine  salts  (Marckwald 
and  Xarczag),  A.,  i,  361. 


Mesoxalic  acid  esters,  condensation  of, 
with    aromatic    tertiary    amines 
(GuYOT  and  Michel),  A.,  i,  158. 
condensation     of,     with     aromatic 
hydrocarbons    (Guyot  and   Est- 
tVA),  A.,  i,  236. 
condensation  of,  with  phenolic  esters 
(GuYOT  and  E8T]i;vA),  A.,  i,  306. 
ethyl    ester,    action   of  hydrazine   on 
(CuRTiss,  Koch,  and  Bartells), 
A.,  i,  212. 
action     of,    on     alkyl    magnesium 
halides  (Lemaire),  A.,  i,  199. 
phenylhydrazone,  and  phenylhydrazine 
salt  of  (Behrend  and  Schultz), 
A.,  i,  272. 
Mesoxalyl-bi8-(l-amino-2:5-dimetliyl- 
pyrrole-3:4-dicarboxylic  acid),  nitro- 
S0-,  ethyl  ester  (BiJLOW  andScHARER), 
A.,  i,  850. 
Mesozalyl-o-,  -m-,  and  -^-carboxyphen- 
ylhydrazone-bi8-(l-amino-2:5-dimeth- 
ylpyrrole-3 :4-dicarboxylic         acids), 
ethyl   esters  (BiJLOW  and  Scharer), 
A.,  i,  851. 
Me80xalylhydrazone-bis-(l-amino-2:6- 
dimethylpyrrole-3:4-dicarboxylic 
acid),  ethyl  ester,  and  corresponding 
substituted      hydrazone      derivatives 
(BuLOwand  Scharer),  A.,  i,  850. 
Me80xalyloxime-bis-(l-amino-2:5-di- 
methylpyrrole-3:4-dicarboxylic  acid), 
ethyl  ester  (Bulow  and  Scharer),  A., 
i,  850. 
Me80xalylphenylhydrazone-bis-(l- 
amino-2:5-diniethylpyrrole-3:4-dicarb- 
oxylic  acid),  and  its  ethyl  ester  (BtJLOVi' 
and  Scharer),  A.,  i,  850. 
Mesoxalyl-o-tolylhydrazone-biB-(l- 
amino-2: 5-dimethylpyrrole-3:4-dicarb  - 
oxylic  acid),  ethyl  ester  (BtJLOW  and 
Scharer),  A.,  i,  850. 
Metabolic  significance  of  allantoin  in 
normal  urine   (WlECHOV^SKl),  A.,  ii, 
749. 
Metabolism,      action      of      gases     on 
(Laqueur),  a.,  ii,  500. 
in  cystinuria  (Hele),  A.,  ii,  683. 
in  dementia  prajcox  (Pighini),  A.,  ii, 

507. 
experiments,  estimation  of  phosphoric 

acid  in  (Schaumann),  A.,  ii,  829. 
during  fever  (Carpenter  and  Bene- 
dict), A.,  ii,  508. 
in  the  infant  (Freund),  A.,  ii,  413. 
of  a  breast-fed  infant  (Ambbug   and 

Morrill),  A.,  ii,  497. 
the  part  played  by  elementary  hydro- 
gen   in     (OrPENHEiMER),     A.,    ii, 
250. 
action  of  lead  hydrosol  and  lead  acetate 
on  (Prbti),  a.,  ii,  1032. 
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MetabolUm,    inflaence  of  protein    and 

carlioliydrate    on   (Oioon),   A.,   ii, 

683. 
the  value  of  protein  cleavage  products 

in  (AnnRiiiiALnEy.  Mkssker,   and 

Windrath),  a.,  ii.  327  ;  (Abdkr- 

hai.oen),  a.,  ii,  817. 
influence    of   salicrlic    acid    and    its 

i-somcrides  on  (Rockwood),  A.,  ii, 

497. 
influence  of  salts  on  (Sohloss),  A.,  ii, 

1032. 
the  effect  of  salx'utnneously  adminis* 

tered  urea  on   (IlEtiiNER),   A.,    ii, 

327. 
physiological    action  of  products  of 

(nANILKWSKT),  A.,  ii,  81, 

duririR   tyi)ewritinc  (CARPENTER  and 

Resrhict),  a.,  li,  688. 
and  digcRtion,  effects  of  bone  ash  on 

(IxiTHiioi-),  A.,  ii,  594. 
in  roan  with  greatly  diminished  lung 
area  (Carpenter  and  Benedict), 
A.,  ii,  327. 
of  different  classes  of  animals  (Abdbr- 
halden,    Braiim,   and  Schitten- 
hblm),  a.,  ii,  327  ;  (Ardrrhalden 
and  Braiim),  A.,  ii,  904. 
of  animals  during  inanition,  influence 
of  alcohol  (KocHMAXN  and  Hall), 
A.,  ii,  414. 
of  herbivora,  r61e  of  the  ash  constitu- 
ent.s  of  wheat  bran  in  the  (Hart, 
MrCoLU'M,  and  Humprry),  A.,  ii, 
413. 
calcium,  the  resorption  of  i>arenterally 
administered  magnesium,  and  its 
influence  on  (Fromherz),  A.,  ii, 
918. 
of  the  herbivora,  influence  of  acids 
on  (Granstrom),  A.,  ii,  161. 
carbohydrate  (Johansson),  A.,  ii,  161. 
and     thyroidectomy     (Underhill 
and  Hilditch),  A.,  ii,  917. 
chloride,  in   typhoid  fever  (SCHWEN- 
KENBRCHER  and  Inaoaki),  a.,  ii, 
332. 
creatinine,  part  played  by  the  liver  in 
(London  and  Boljarski),  A.,  ii, 
1035. 
gaseous,  of  infants,  experiments  on, 
carried  out  by  means  of  Zuntz  and 
Oppenheimer's  modification  of  the 
Regnault-Reiset    respiration     ap- 
paratus   (Schlossmann,   Oppen- 

HRIMF.R,     and     MURSCHHAUSER), 

A.,  ii.  67. 
of  children,  influence  of  age  and  size 

on  (Schlossmann  and  Mursch- 

hauser).  A.,  ii,  679. 
hunger,    comparative     phjrsiology    of 
(Slowtzoff),  a.,  ii,  907. 


Metabolism,  iron,  function  of  the  spleen 
in  (Ashsr  and  Zimmerxann),  A., 
ii,  503. 
nitrogen,  influence  of  silver  hydrosols 

and  salts  on  (Izar),  A.,  ii,  9K)5. 

nnclein,   and   its  relationship   to  the 

nuclein    ferments  in  the   human 

organism      (Winternitz      and 

JoNBti),  A.,  ii,  594. 

in  goat  (Miller  and  Jones),  A.,  ii, 

821. 
in  a  dog  with  an  Eck's  ftstnla  (Ab- 

DERHALDEN,  LOKDON,  and 

SCHITTENHELli),  A.,  ii,  818. 

phosphoros,  in  the  plant  (Staniszkis), 

A.,  ii,  923. 
protein  (Abderhalden),  A.,  ii.  413  ; 
(ABDBRHALDENand  London),  A., 
ii,  905. 
inflaence  of  carbohydrates  and  fats 

on  (Cathcart),  A.,  ii,  1082. 
in  cystinaria  (Williams and  Wour), 

A.,  ii,  820. 
in    carbon      monoxide      poisoning 
(Wolf  and  Osterbbro),  A.,  ii, 
422. 
in   development  (Murlin),  A.,  ii, 
250. 
purine,   and   purines  of   the    human 
firtus  and   placenta  (Wellb  and 
Cooper),  A.,  ii,  1034. 
in  selachians    (Scaffidi),    A.,    ii, 
683. 
vegetable.    See  Vegetable  metabolism. 
See  also  Diets. 
Metal    ammonia    compounds,    complex 

(Werxeu),  a.,  ii,  49. 
Metallic  character  of  an  organic  radicle 
(FassE),  A.,  i,  599. 
chlorides  in  solution,  action  of  coke  on 

(Tingle),  A.,  ii,  405. 
elements,  connexion  between  band  and 
line  spectra  of  the  same  (Hartley), 
A.,  ii,  279. 
hydroxides  (Fischer),  A.,  ii,  241. 
action    of   carbon    dioxide,    under 

Sressure,  on,  at  0°  (Cameron  and 
iOBiNSON),  A.,  ii,  42. 
oxides,    action    of   sulphur  chloride, 

S2CI2,  on  (BouRioN),  A.,  ii,  229. 
radiation.     See  under  Photochemistry, 
salts,  colloidal  reaction  for  (Stiasnt), 
A.,  ii,  186. 
spectroscopic    investigation    of  the 
behaviour  of,  in  flames  of  different 
temperatures  (Auerbach),  A.,  ii, 
105,  279. 
and    mixtures    of   salts,    electrical 
conductinty  of  (Benrath),  A., 
ii,  12. 
hydrazinates  of  (Franzen   and   v. 
Mayer),  A.,  ii,  40. 
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Metallic  sulphides,  action  of  hydrogen 
peroxide  on  (Ferrer  y  HernAnd- 
Ez),  A.,  ii,  147. 

vapours,  anomalous  dispersion  by 
(Bevan),  a.,  ii,  773. 

world,    metastability  of  the  (Cohen 
and  Inouye),  A.,  ii,  1008. 
Metallographic    observations  in    a  va- 
cuum at   high   temperatures    (Ober- 

hoffer),  a.,  ii,  1017. 
Metalloids  and  metals,  action  of  sulphur 

chloride  on  (Nicolardot),  A.,  ii,  138. 

Metals,   refractory,  preparation  at  high 

temperatures  of,  from  their  chlorides 

(Pring  and  Fielding),  T,,    1497; 

P.,  215. 

colloidal,  solutions  of,  obtained  by 
action  of  boiling  water  (Traube- 
Mengarini  and  Scala),  A.,  ii, 
809. 

cathodic  volatilisation  of,  in  dilute 
gases  (Kohlschutter),  A.,  ii,  639. 

galvanic  ennobling  of  (van  Dev enter 
and  VAN  Lummel),  A.,  ii,  958. 

direction  of  the  electric  current  pro- 
duced when,  are  attacked  by  sul- 
phur (Colson),  a.,  ii,  546. 

innuence  of  temperature  on  the 
emissive  power  of  (Hagen  and 
Rubens),  A.,  ii,  358. 

calculation  of  the  boiling  points  of 
(Kraft  and  Knocke),  A.,  ii,  211. 

determination  of  the  boiling  point  of 
(Greenwood),  A.,  ii,  720. 

hardness  and  electrical  resistance  of 
solid  solutions  of  (Benedicks),  A., 
ii,  207. 

corroded  (Jorissen),  A.,  ii,  311. 

conglomerates  obtained  by  compress- 
ing mixtures  of  the  powders  of  two 
(Tammann  and  Masing),  A.,  ii, 
669. 

occluded  gases  present  in  certain 
common  (Delachanal),  A.,  ii, 
402. 

volatilisation  of  difficultly  volatile,  in 
evacuated  glass  vessels  (Knocke), 
A.,  ii,  211. 

in  the  solid  state,  renctivity  of 
(Masing),  A.,  ii,  669. 

and  acids,  action  between  (Smith), 
A.,  ii,  579. 

action  of  alcohols,  their  impurities, 
and  denaturing  agents  on  (DucHE- 
min),  a.,  i,  450. 

action  of  finely-divided,  on  aliphatic 

acids  (Mailhe),  A.,  i,  452. 
action  of  ozone  on,  and  the  cause  of 

passivity  (Manchot),  A.,  ii,  1003. 
and    metalloids,    action    of    sulphur 
chloride  on  (Nicolardot),  A.,  ii, 
188. 


Metals,   fusibility  of  mixtures  of,  with 

sulphur,    selenium,    and    tellurium 

(Pj^labon),  a.,  ii,  805. 
finely-divided,    applications     of    the 

general   method    of  hydrogenation 

by    the     use    of    (Sabatier     and 

Mailhe),  A.,  i,  131. 
colloidal,  physiological  action  of  (FoA. 

and  Aggazzotti),  A.,  ii,  688. 
analysis  of,  use  of  ammonium  nitrate 

in  (Loviton),  A.,  ii,  834. 
rapid  electro-analytical  deposition  and 

separation  of  (Sand),  P.,  228. 
poisonous,  detection  of  (Lander  and 

Winter),  A.,  ii,  95. 
the  precipitation  of,  from  their  salts 

by  hydrogen  (Ipatieff  and  Wer- 

chowsky),  a.,  ii,  564. 
precipitation  reactions  with  jD-sulpho- 

benzeneazodimethylaniline  and 

(Pozzi-Escot),  a.,  ii,  760. 
Metatungstates.     See  under  Tungsten. 
Metasaccharin,  brucine  salt,  and  phenyl- 
hydrazide    of  (KiLiANi    and    ElSEX- 
lohr),  A.,  i,  554. 
Meteorite    of    St.    Christophe-la-Char- 

treuse  (Vendue)  (Lacroix),  A.,   ii, 

248. 
supposed      ("  leucite-uranolith ")      of 

Schafstadt,  near  Merseburg  (Below- 

sky),  a.,  ii,  592. 
Meteorites  of  Canon  Diablo  (Merrill 

and  Tassin),  A.,  ii,  591. 
possible    existence    of    a    nickel-iron 

(FcsNig)  in  (Fletcher),  A.,  ii,  65. 
Methacrylic  acid,  menthyl  ester  (Rupe 

and  Busolt),  A.,  i,  928. 
Methane,     density     of     (Baume    and 

Periiot),  a.,  i,  77. 
dispersion  of  light  in  (Lobia),  A.,  ii, 

279. 
carbon    monoxide,      and     hydrogen, 

simultaneous  estimation  of  (Nesmje- 

loff),  a.,  ii,  519. 
reactions  of  hypohalites  with  deriva- 
tives of  (Dehn),  A.,  i,  867. 
Methane,  <?ibromoiodo-,  and  bromo^rt- 

iodo-  (Dehn).  A.,  i,  867. 
nitro-,    preparation    of  (Steinkopf), 

A.,    i,   78  ;    (Wahl),    A.,   i,    198  ; 

(Steinkopf  and  Kirchhoff),   A., 

i,  754. 
ietramtro-,  preparation  of  (Schenck), 

A.,  i,  689. 
Metlianedisulphonylbi8-;j-phenylene- 
diamine  (Morgan  and  Pickabi),  P., 
301. 
Methanedi8ulphonylbis-;j-phenylene- 
diazoimide  (Morgan  and  Pickard), 
P.,  301. 
Metbane8alphonyl-7>-phen7lenediamine 
(Morgan  and  Pickakd),  P.,  301. 
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Methanesalplionyl-;j-phenyleiiediaxo- 

imide   (Moiujan   aad   PicKAftD),    P., 

301. 
Metbenylamino-oxime    acetate,    cyano- 

(WiRLAND     and     Gmelin),     a.,     i, 

611. 
a-Methovinylpiperidine  and  its  additive 

salts  (SoiiKCKi),  A.,  i,  51. 
Uetliozyacetonitrile,   amide    of   (Gau- 

iHiKit),  A.,   i,  3.11. 
p-Methozyacetophenone    semicarbazone 

(Mamkli,  IJoNU,  and  Bionami),  A., 

i,  722. 
5-Hethoxy-2-acetylphenyI      mercaptan 

(Fauuwkukf.        voum.       Meister, 

Lucifs,  k  HitrsiNc),  A.,  i,  240. 
5-Metbozy-2-aldehydophenozyacetio 

acid  ijid  its  ethyl  ester  (Di'MONT  and 

V.  KosTANECKi),  A.,  i,  320. 
Methozyantliraqainone,     5-    and     8-, 

2-clil(,ro-dorivative.s  (Badische   Ani- 

LiN-  ii  SoDA-FAniUK),  A.,  i,  940. 
2-M  ethocyanthraquinone,   1 :3-<ftamino- 

(B.\i)U<nK  Anii.in-  k  Soda-Fabuik), 
A.,  i,  243. 
S-Methoxy-l-azobenzene,  4-cyano-  (FiK- 

cEii  and  Wn.NKii),  A.,  i,  537. 
3-Hethoxybenzaldehyde,  4-amino-, 

acetyl  dt'dvatire,  and  oximo  (Khotin- 

8KY  and  Jacopson-Jacopmann),  A., 

i,  805. 
;'-Hethozybenteneazodimethylaniline 

and  its  absoudioii  spectra,  and  nieth- 

io'iide  o(  (llKwnr  and  Thomas),  T., 

1297  ;  P.,  190. 
jt>-Hethoxybenzenediazometbylamino- 

camphor.    See  Camphoryl7>-methoxy- 

phenylmcthyltria.zen. 
l-ifethozybenzene-2-8ulphonio  acid,  4- 

amino-  (Baieu),  A.,  i,  470. 
2-Metbozybenzoic     acid,      3:5-(i?mitro- 

(Ullmans  and  Enoi),  A.,  i,  474. 
5-Kethozybenzophenonepbenylbydraz- 

one,   2-hytlroxy-,    (i-acefate  (Ar\vER.s 

and  Dannehl),  A.,  i,  441. 
HethozybenzoyI    cyai.ide,   m-,   and    jy- 

(Mauthner),  a.,  i,  161. 
;).Methozybenzoylbenzoic  acid,  metliyl 

ester    and    isomer    of    (Mryeh    and 

TruNAu),  A.,  i,  710. 
jo-Metbozybenzoylglyciue,    ethyl    ester 

(FiiAXZEx),  A.,  i,  575. 
5  -  Methozy-2-benzoylphenozyacetic  acid 

and  its  ethyl  ester  (Mctylewski),  A., 

i,  822. 
jw-Methozybenzoyl-o-phenylbenzylhydr- 

azine  (Fraxzes),  A.,  i,  575. 
?>-Methozybenzoylpropionic  (anismjlpro- 

pionk)  acid,    bronio-dorivative  (Bou- 

gault),  a.,  i,  102. 
2-Methozybenzyl      alcohol,      5-brnnio- 

(Knorr  and  Horlein),  A.,  i,  918. 


2-Hethozybeiizyl    chloride,     5-broino-, 

and  corresjvondinjf  nitrile  (Knorr  and 

Horlein),  A.,  i,  919. 
o-Methozybenzylidene-;>-aininob6n>oie 

aoid  (Senier  and  Shephkard),  T., 

1949. 
o-Methozybenzylidene-o^hloroaniline 

(SENiKRand  Sukpheark),  T.,  1947. 
Methozybeiizylidenet'wooamannone  2'-, 

aTid  3'-,  and  4'-la':tone  of  (CzAPLICKI, 

V.  Ko>tanecki,  and  Lampe),  A.,  i, 

23*?. 
6-Methozy-8-benzylideneflaTanone  and 

its      hydrochloride      (Auwbra     and 

Arndt),  a.,  i,  669. 
;>-Methozybenzylideneozindole    (Wahl 

an<l  I5a«;ai:I)),  A.,  i,  735. 
o-Methozybenzylidene-o  4-zylidine 

(Semeu  an<l  Shej-iieaiu*),  T.,  1946. 
S-Xethozybatane,   ad-^it'hydroxy-,   and 

its  diphenylarethane  (Parisellk),  A., 

i,  691. 
i  Metbozybntane  •  0077- tetraoarbozylio 

acid,  tetraethvl  est«r,  preimration  of 

(Pekkis  and  Simonsen),  T.,  1171. 
a-  and  /3  Metbozybatan-/3-onetand  their 

phony Ihydrazones  (Gai'THIEB),  A.,  i, 

3.'^^4. 
■y-Xethozybatyric  acid,   ofl-diTiydroxy- 

(Irvine  and  Hynd),   T.,   1226;  P., 

176. 
Metbozyeinnamic    acid,    synthesis   of 

(iU'NOE),  A.,  i,  478. 
S-Metbozycinnamic  acid,  4-acetylamino- 

(KiioTiNSKY    and    Jacopson-Jacop- 
mann), A.,  i,  805. 
6-Metbozycoiunarone  (Dumont  and  v. 

KOSTANECKI),  A.,  i,  320. 
7  Methozy-9:10  di-;)-ani8yl-4:9-dihy- 

droacenapbthylene     (Bescukk     and 

KiTAJ),  A.,  i,  918. 
7-Metbozy-9:10-di-;'  anisyl-l  :2:S:4- 

tetrabydroacenapbtbene      (Be-schke 

and  Kita.t),  A.,  i,  i»18. 
2-Metbozydibenzyl-a-carbozylie       acid 

(CzAi'LicKi,     V.     KosTANECKi,    and 

Lampe),  A.,  i,  235. 
iS-Hetbozydibydroanetbole,    a-hydroxy- 

(Mameli     and      Bigxami),     A.,     i, 

715. 
2-Metbozydibydro-6-pyrimidone,         4- 

imino-  (Engrlmanx),  A.,  i,  192. 
;8-Metbozydibydrowo8afrole,        o-hydr- 

oxy-,      and     its     acetyl     derivative 

(Mameli  and  Bonu),  A.,  i,  715. 
5-Hetbozy-2:3-dimetbylcoamarilic  acid 

and  its  ethyl  ester  and  potassium  salt 

(v.  K0.STANECKI  and  Tambor),  A.,  i, 

319. 
5-Metbozy-2:3-dimetbylcoamarone 

(v.  KosTAXECKi  and  Tambor),  A.,  i, 

319. 
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3(6)-l(ethoxy-5(3):7-dimetliylphenozaz- 

one,   4-amino-,  and  its  diliydrochlor- 

ide  and  acetyl  deri\rative   (Henrich 

and  RoTERs),  A.,  i,  57. 
jo-Metlioxy-4:6-dimetiiyl-2-stilbazole 

and  its  salts  (Proske),  A.,  i,  414. 
7  -Methoxy-9 :9  diphenylacenaphthen- 

one,    2-liydroxy-,    and    its    benzoate 

(Be.schke,    Beitler,    and    Strum), 

A.,  i,  917. 
4-Hetliozydiplienylamiiie  and  its  nitros- 

amine,      4-nitroso-      and     4-amino-, 

leuco-base   and    imine    from    (Will- 

STATTER  and  KuBLi),  A.,  i,  976. 
Methozydiphenylamines,  4-nitro-4'-,  4- 

nitro-2'-,  and   4-amino-2'-  (Ullm.'VNN 

and  JiJNGEL),  A.,  i,  375. 
Metlioxydiplienylainine-2-sulphonic 

acid,    4-nitro-4'-,    and  its    potassium 

salt,  4-amino-4'-,  4-nitro-2'-,  and  its 

potassium  salt,  and  4-amino-2'-  (Ull- 

MANN  and  Jungel),  A.,  i,  375. 
7-Metlioxy-9:10-diphenyl-3:4-diliydro- 

acenaphthene  and  its  additive  product 

with  bromine  (Beschke  and  Kitaj), 

A.,  i,  918. 
2-Metlioxy-3:4-diphenyl-5:5-dimethyl- 

A^-fj/cJopentenone  (Gray),  T.,  2147. 
5-Methoxy-4:5-diphenylisoglyoxalone 

and  its  acetate  (Biltz  and  Rimpel), 

A.,  i,  743. 
6-Methoxy-4:5-diplienyl-l-methyKso- 

glyoxalone  (Biltz  and  Rimpel),  A., 

i,  743. 
4-Methoxy-3:4-diphenyl-2-methyl-A^- 

ci/cZopentenone  (Gray),  T.,  2135. 
7-Methoxy-9:10-diplienyl-l:2:3:4-tetra- 

hydroacenaphthene    (Beschke     and 

Kitaj),  A.,  i,  918. 
Methoxyfluorescein        methyl       ester, 

phenolbetaine  and  chloride  of  (Kehr- 

MANN,   Dengler,   and  Scheunert), 

A.,  i,  250. 
a-Metlioxyglyoxaline-4-propionic     acid 

and    its    hydrochloride    and    methyl 

ester  hydrochloride  (Gerngross),  A., 

i,  189. 
o-Methoxycj/c/ohexylmalonic  acid,  ethyl 

ester  (Hope  and  Perkin),  T.,  1366. 
6-MetIioxyi8atiii-3-phenylliydrazone 

(Bauer),  A.,  i,  467. 
l-Methoxyisatoxime  (Reissert),  A.,  i, 

52. 
6-Methoxy-2-isatoxiine  and  its  sodium 

derivative  (Wieland,   Semper,   and 

Gmelin),  a.,  i,  610. 
Methoxylencomalachite-green      (Yoto- 

JjEK  and  Krauz),  A.,  i,  519. 
'//i-Methoxymandelonitrile    (Czaplicki, 

V.  Kostanecki,  and  Lampe),  A.,i,235. 
o-Uethozymethoxybenzaldehyde  (Hoe- 
ring  and  Bau.m),  a.,  i,  572. 


:   o-Methoxymethoxybenzoic  acid  and  its 

methyl  ester  (Hoerino  and  Baum), 

A.,  i,  572. 
Methoxy-yS-methoxycrotonic  acid  and  its 

ethyl  and  methoxymethyl  esters  and 

silver  salt   (Simonsex  and  Storey), 

T.,  2109;  P.,  290. 
4-Metlioxy-l-methyl-3:5-bi8tetra- 

methyldiaminobenzhydrylbenzene 

(Ullmann    and    Brittner),    A.,    i, 

591. 
3-Methoxy-l-methylbrazaiiquinone 

(Grafmann  and  v.  Kostanecki),  A., 

i,  251. 
4-Methoxy-7-inetliylcoumarin-3-carb- 

oxylic   acid,  ethyl   ester  (AnsckWtz, 

"Wagner,  and  Junkersdor'f),  A.,  i, 

663. 
3-Methoxy- 1  -methyl-1 '  :4'-diacetosy- 

brazan    (Grafmann    and    v.    Kos- 
tanecki), A.,  i,  251. 
2-Methoxy-l-methyldihydro-6-p3^- 

imidone,  4-imino-,  5-oximino-4-imino-, 

and  4:5-diamiiio-   (Engelmann'),  A., 

i,  192. 
1  -Methoxy-2 :3-methyleiiedioxyb«nzene, 

5-nitro-,  and  5-amino-,  and  its  hj'dro- 

chloride  and  benzoyl  derivative  (Sai.- 

way),  T.,  1161  ;  P.,  160. 
8(5)-Methoxy-6:7-mettiylenedioxycarb- 

ostyril  methyl  ether  (Salway),  T., 

1218. 
3-Metlioxy-4:5-methylenefioxycinnainic 

acid,  and  action  of  nitric  acid  on,  and 

2(6)-amino-,  methyl   ester,  and  2(6)- 

nitro-,  and  its  methyl  and  ethyl  esters 

(Salway),  T.,  1209. 
3-Methoxy-4:5-methylenedioxy-l-di- 

methylaminoethylbanzene,    2-cyano-, 

and  its  hydrochloride  and  methiodide 

(Freund  and  Oppinheim),  A.,  i,  411. 
Methoxymethylenedioxy-o-hydrindone 

and  its  oxime  (Salway),  T.,  1210. 
7-Methoxy-5:6-metliyleiiedioxy-2-pipe- 

ronylidene-l-hydrindone       (Perkin, 

Robinson,  and  Thomas),  T.,  1983. 
)8-8-Methoxy-4:5-n:ethylenedioxypro- 

pionic  acid  (Salway),  T.,  1209. 
3-Methoxy  4:5-methylenedioxy8tyrene, 

a)-2(6)-f?initro-  (Salway),  T.,  1214. 
a-Methoxy- 1 -metliylc2/cZohexyl-4- 

malonic  acid,  etliyi  ester  and  potassium 

salt  (Hope  and  Perkin),  T.,  1368. 
l-Methoxy-l-methyl-2-hydrindone,  3:3- 

f?tchloro-5-bromo-    (Fries  and   Hem- 

pelmann),  a.,  i,  810. 
2-Methoxy- 1  -methyl  6-pyriiiiidone,       4  - 

imino-   (Farbknfabriken  vorm.  F. 

Bayer  &  Co. ),  A. ,  i,  527. 
4-Metlioxy-2-methyIqiiinazoline,        tri- 

chloro-    (Bogbrt  and   May),    A.,    i, 

330. 
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6-Methoxy-l-metliyl-2-qainolone,         5- 

iiitro-   (Deckeu,    ExoLEii,   and    Ru- 

mine),  a.,  i,  513. 
4'-Methozy-6-methyl-2-8tilbazoIe      and 

its  salts  (Proske),  A.,  i,  414. 
4-Hethoxy-2-naphthaldehyde,      1  -hydr- 
oxy-   (Hrzuzik   and    Fi:iedlandeu), 

A.',  i,  416. 
5-Methozy-2-naphthaIdehyde,     I  -hydr- 

oxv-    (Bezdzik    and    Fuiedlandeu), 

A.",  i,  417. 
1-Methozynaphthalene,    2  amino-,   and 

its     acetyl     derivative     (Noeltino, 

fjRANDMOUOiK,  and  Freimaxn),  A., 

i,  442. 
a-Methozy-jS  naphthol     (Bezdzik    and 

I'niKni.ANDKi:'),  A,  i,  416. 
;8-Hethoxynaphthylidenebi8phenyl- 

methylpyrazolone   (Mtsinci),   A.,  i, 

720. 
jS-Methozjrnaphthylidenephenylmethyl- 

pyrazolone  (MrNDUi),  A.,  i,  720, 
3-Methozy/.s'oozazole-6-propionlo      acid 

and  its  methyl  ester  and  nitro-deriva- 

tive(TinEi,Eand  Lanpeiis),  A.,  i,  876. 
l-Methoxyozindole  (Ueissert),  A.,  i,  52, 
a-Methoxypentan-/3-one  (Gauthier),  A., 

i,  3.M. 
d-Methozypentan-v-one       (Gauthier), 

A.,  i.  3r.4. 
1  Methozy-2-iiaphthaldehyde   (Bezdzik 

and  FiUKiM,ANDKit),  A.,  i,  416. 
;)-Uetbozyphenacyldialaric  acid  and  its 

acet}']  and  lioiizoyl  derivatives  (KiiH- 

M.NU  and  SciiNKlOEU),  A.,  i,  424. 
;)-Methoxyphenacyli'.foliydantoic       acid 

(Kt^HMNG   and    Schneihek),    A.,    i, 

424. 
JD-Methozyphenacyltartronaric         acid 

and     its    lead     salt    (Kuhlixg    and 

Schneider),  A.,  i,  424. 
2-Methozypheaylacetio  acid,  5-bromo-, 

and  its  sodium  salt  (Knokr  and  Hor- 

lein),  a.,  i,  919. 
j[)-HethozyphenyIaininocamphor  (Fors- 

TEK  and  Thornley),  T.,  9.')2. 
5-Methozy-2-phenylcoamarilic         acid 

(Motylewski),  a.,  i,  822. 
5-Methozy-2-pbenylcoamarone    (Moty- 
lewski), A.,  i,  822. 
Methozy-2  phenylcoumarones      (Moty- 

I.EW.SKI),  A.,  i,  821. 
^'-Methozy-a-phenylethane,  aj8-f?ibromo- 

and  a-chloro-i3-bromo-  (Tutin,  Caton, 

and  Hann),  T.,  2124. 
^-Methozyphenylethylamine     and     its 

hydrochloride  (Barger  and  Walpole), 

T.,  1724;  P.,  229. 
S-Methozy-S-phenylflnorone     and      its 

chloride   and   platinichloride   (Kehr- 

MANN,   Denglbr,  and  Schetjnkkt), 

A.,  i,  249. 


y;  Methozyphenylglyozylamide  M  a  it  u  - 

ner),  a.,  i,  101. 
ju-Methozyphenyliminocamphor    (Fors- 

TERand  Th.irni.ey).  T.,  952. 
0-     and    m-Methozyphenyli'jQOXaiolone 

(Wahl),  a.,  i,  262. 
2-/)-Methoxypiienylperimidine    and    ita 

hydrochloride  (Sachs  and  Steiner), 

A.,  i,  970, 
/3-Methoxy-a-phenyIpropane,  a-hydroxy- 

(.Mamei.i  and  Bi'.occa),  A.,  i,  716. 
/>•  Methoxyphenylpropionamide       ( B  a  r- 

OERand  Walpoi.e),  T.,  1724  ;  P.,  229. 
p-Methoxyphenylpropionyl         chloride 

(Bargeu  and  Wam-ole),  T,,  1724. 
;^lfethoxypbenyltartronic  acid,  methyl 

ester  (OtvoTand  Ksti^va),  A.,  i,  306. 
;)-Methoxyphenyl  2:4:6- trimethoxy- 

phenylcarbinol  (Szi^ki),  A.,  i,  919. 
a-Methoxypropiomc     acid,    amide    and 

nitrile  of  (Gauthier),  A.,  i,  354. 
6-Methoxy-2p]rTone-3:5-dicarboxylic 

acid,  methyl  ester  (Gi'thzeit,  Weiss, 

and  Schaefer),  A.,  i,  935. 
2-  and  4-Methoxyqainaioline  (Booert 

and  May),  A.,  i,  329. 
6-Methoxyqninoline,  5-nitro-,  and  salta 

of,  and  ita  niethiodide  and  its  picrate 

and  chromate  (Decker,  Ekoler,  and 

Kumine),  a,,  i,  513, 
4'-Methoxy-4-8tilbazole,        salts         or 

(Proske),  A.,  i,  413. 
3'-Methoxy8tilbene,2:4-rfmitro-4'-acetyl- 

amino-,       and      2:4-r^initro-4'-amino- 

(Khotinsky    and     JACorsox-JACor- 

MAXX),  A.,  i,  805, 
2-Hethoxy8tilbene-a-earbox7lic        acid 

(Czaplicki,     v.    Kostakecki,     and 

Lampe),  a,,  i,  235, 
2'-,  3'-,  and  4'-Hethoxy8tilbene-a-carb- 

oxylic  acid,  2-hydroxy-derivatives  of 

(Czaplicki,     v.     Kostanecki,     and 

Lampe),  A,,  i,  236, 
Hethoxytetraphenylmethane,   hydroxy- 

(V.  Baeyeu),  a.,  i,  642, 
3-Hethoxytolaene,  2-amino-5-hydroxy., 

See  Orcinol  methyl  ether,  amino-. 
4-Methoxytoluene-3-salplxinyl   chloride 

(Hilditch  and  Smiles),  A.,  i,  19, 
Methoxytrimesic  acid  and  its  tnmethyl 

ester  (Ullmaxx  and  BrittN'Er),  A., 

i,  590. 
Methoxyuvitaldehyde  and  its  bisphenyl- 

hydrazone    and    dioxime    (Ullmann 

and  Brittner),  A.,  i,  591. 
4-Methoxyuvitic  acid   (Ullmann    and 

Brittner),  a.,  i,  590. 
Hethoxyuvityl  alcohol  (Ullmann  and 

Brittner),  A.,  i,  59C, 
Methyl  alcohol,  preparation  of  pure  and 

dehydration  of  commercial  (Gyr),  A. , 

i,  2. 
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Methyl  alcohol  and  water,  viscosity — 
concentrationcurves  for  (  Dttnstan 
and  Thole),  T.,  1559  ;  P.,  219. 
specific  gravities  of  mixtures  of  (Do- 

EOSCHEWSKY  and  ROSCHDESTVEN- 

SKY),  A.,  i,  868. 
indices  of  refraction  of  mixtures  of 
(DOROSCHEWSKY        and       DvoR- 
schantschik),  a.,  ii,  949. 
impurities  and  denaturing  agents  of, 
action   of,  on   metals   (Duchemin), 
A.,  i,  450. 
action  of  metallic  oxides  on  (Sabatier 

and  Mailhe),  A.,  i,  546. 
detection  of,  in  ethyl   alcohol  (VoRi- 
SEK),  A.,  ii,  834. 
Methyl  antimonite  (MacKey),  T.,  607  ; 

P.,  98. 
Methyl  ether,    monocliloro-,   syntheses 
with    the    aid   of  (Simonsen    and 
Storey),  T.,  2106  ;  P.,  290. 
s-G^ichloro-,    aromatic  homologues   of 

(Kliegl  and  Haas),  A.,  i,  570. 
iodo})romide  (Thiele  and  Peter),  A., 
i,  866. 
Methyl    sulphate  and   inorganic    salts, 
kinetics    of  the    reaction    between 
(Walden  and  Centnerszwer),  A., 
ii,  649. 
addition    of,     to     thiophenol     ethers 
(AuwERS     and     Arndt),     A.,     i, 
644. 
Methylacetone,    rfihydroxy-,    and      its 
benzoyl  acetyl  derivative  (DiELS  and 
Stephan),  a.,  i,  473. 
5-Methylacetophenone,  w-chloro-2-hydr- 
oxy-,    and    its     acetate    (Fries    and 
FiNCK),  A.,  i,  42. 
6  Methylacetophenonephenylhydrazone, 
2-hydroxy-,  and  its  0-acetate,  0-benzo- 
ate.  and  iV-acetyl  derivative  (Auwers 
and  Dannehl),  A.,  i,  441. 
5-Methylacetylanthranil,4-acetylamino- 

(BoGERT  and  Kropff),  A.,  i,  584. 
2-(or  4-)Methylacridone    (Senier     and 

Shepheard),  T.,  444. 
3-Methyl-9-acridone     and     its     hydro- 
chloride (Ki.iegl),  a.,  i,  256. 
a-Methyladipic  acid,  formation  of,  from 
8-c}^anohexoic  acid(BEST  and  Thorpe), 
T.,  712;  P.,  93. 
a-Methyladrenaline  (Bottciikr),  A.,  i, 

153. 
jS-Methyladrenaline  and  its  hydriodide 
(Mannich    and   .Jacobsohn),    A.,    i, 
321. 
/3  Methyladrenaline      dimethyl      ether 
(Mannich   and    Jacobsohn),    A.,  i, 
321. 
d-Methyl8B8Cnletin,     acetyl    derivative 
(Pow£R  and  Moorb),   T.,   256 ;   P., 
27. 


Methylamine,  theory  of  tlie  prepara- 
tion of,  from  solutions  of  acetyl- 
bromo-araide  (Franqois),  A.,  i, 
13. 

cobaltinitrite       (Cunningham       and 
Perkin),  T.,  1564. 

styphnate,    preparation   and   cry.^tal- 
lography     of     (Jerusalem),     T., 
1285. 
yS-Methylamino-aacetylcrotonic      acid, 

ethyl  ester  (Benary),  A.,  i,  890. 
Methyl    e-aminoamyl    ketone    and    its 

picrate,   platinichloride,  and    phenyl- 

hydrazone  (Gabriel),  A.,  i,  492. 
3-Methylaminoanisole,  2:4-rfmitro- 

(Blanksma),  a.,  i,  150. 
Methylaminoanthraquinone,  5-  and  8-, 
2-chloro-derivatives   of   (Badische 
Anilin-  &   Soda-Fabrik),  A.,   i, 
940. 

6-     and     7-,    1-amino-derivatives     of 
(Badische   Anilin-  &  Soda-Fab- 
rik), A.,  i,  940. 
l-Methylaminoanthraqainone,  6-  and  7- 

chloro-  (Badische  Axilin-  &  Soda- 
Fabrik),  A.,  i,  940. 
2-Methylaminobeiizoic      acid,      S:5-di- 

nitro-  (Ullmann  and   Engi),  A.,  i, 

473. 
4-Methylaminoheiizoic  acid,  ethyl  ester, 

and      its    hydrochloride      (Houben, 

SciioTTMiJLLER,  and   Brassert),  a., 

i,  922. 
4  Methylamlnobenzoic  acid,  3:5-rfmitro- 

(Ullmann  and  Wosnessensky),  A., 

i,  475. 
yS-Methylamino-a-benzoylcrotonic   acid, 

ethyl  ester  (Benary),  A.,  i,  890. 
Methylaminobishydroxy/.sobutyric  acid, 

ethyl     ester     (Foukneau),      A.,      i, 

211. 
Methylaminobutyric  acid,    o-  and  y-, 

and  metallic  salts  and  salts  with  acids, 

and  ethyl  ester  of  a-  (Gan.^ser),   A., 

i.  703. 
4-Methylaniino-3carbomethoxyphenyl- 

M-cyanoazophenylmethine,     4'-nitro-, 

and  its  salt  with  sulphuric  acid  (Ilor- 

BEX,  Brassert,  and  Ettinger),  A.. 

i.  646. 
4-Methylamino-3-carboxyphenyl-M- 

cyanoazomethinecarboxylic  acid,  ethyl 

ester   (Houben,   Bras.sert,   and   Et- 

tixcer),  a.,  i,  646. 
4-Methylamino-3-carboxyphenyl-M- 

cyanoazophenylmethine,  and  4'-nitro- 

(HouBKN,  Brassert,  and  Ettinoek), 

A.,  i,  646. 
a  Methylamino-ay-dimethylTaleric  acid, 

7-liydroxy-,    lactone.      See    5-Keto-4- 

methylaraino-2:2:4-trimethyltetra- 

hydrofuran. 
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2-/3-Methylaminoethylbeiizaldehyde 

(I'VMAN),  T.,  174i». 

Methyl  C'^Q^i^ohcxyl    ketone    and  its 
aiiriclilori(l«  aii<l  {)latiiiicliloride  (Gab- 
KIEI.),  A.,  i,  891. 
/3  -  Methy  lamlno  -  a-hy  drozy  isohtitjno 
acid,    methylamide   of   (Fourneau), 
A.,  i,  211. 
3  Methylamino-3:4-methylenedioxy- 
phenyl-a-ethanol   (I'aii.y   and    Neu- 
kam),  a.,  i,  97. 
2-Methylatnino-4-methylpyrimidine, 
6-cliloro-,   aud    its   picrato    (Johnson 
and  iMAcIvKNZiK),  A.,  i,  840. 
2-Methylamiiio-5-methylpyrimidine  and 
its    liydrocliloride    and     jiicrate    and 
6-chloro-  (Johnson  and  Mackenzie), 
A.,  i,  839. 
2  Methylamino-5-methyl-6-pyriinidone 
and    its    salts    (Johnson    and    Mac- 
Kknzie),  a.,  i,  840. 
2-Methylamino-6-methyl-6-p]rrimidone- 
4  carbozylic  acid  and  its  niethylaniine 
salt  and  liydroe-hloride  (Johnson  and 
MacKenzik).  a.,  i,  840. 
4-Methylaminophenyl      benzoate      and 
2:8-Jmitro-  (Reverdin  and  de  Li'c), 
A.,  i,  377. 
o-toluenesulphonate,   and  2:3-</mitro- 
(Revekdin    and   ue   Luc),    A.,    i, 
377. 
6-Methylamino-l-phenyl-l:2:3-triaiole 

(DiMKuTH  and  Hess),  A.,  i,  '2(j8. 
a-Uethylaminopropionic      acid,      ethyl 
ester,  salts,  coj)per  salt,  and  methyl- 
amide    of,    and    auric.hloride    and 
platinichloride  of  amide  (Gansser), 
A.,  i,  702. 
/3-amino-,    and    liydrochloride   of    ita 
ethyl  ester,  and  its  salts  with  acids, 
and    dibenzoyl    derivative    (Tafel 
and  Frankland),  A.,  i,  829. 
j8-Methylaminopropionic    acid    and    its 
ethyl  ester,  copper  salt,  and  salts  with 
acids  (Gansser),  A.,  i,  703. 
Methyl  iS-aminopropyl  ketone  and  its 
aurifhloride        and        platinichloride 
(Gabriel     and     Colman),     A.,     i, 
492. 
o-Methylaminovaleric    acid,    5-7*i-nitro- 
benzoylamino-   (Fischer    and    Zemp- 
len),  a.,  i,  793. 
Methylammoninm  iridichloride  (Gutbier 
and  Lindner),  A.,  ii,  1025. 
tungstate  (Ekei-ey),  A.,  i,  556. 
l-Methyl-2-i.wamylr)/cZohexan-2-ol 

(Murat),  a.,  i,  147. 
Methyl  woamyl  ketone,  electrolytic  re- 
duction of,  to  isoheptane  (Tafel),  A. , 
i,  766. 
jS-Methyl-A^-amylene,      «-cliloro-,      di- 
bromide  (van  Aeude),  A.,  i,  79. 


Methylaniline,    action  of   ethylene   di- 
bromide  on  (DuNLOP  and  Jones), 
T.,  416;  P.,  61. 
hydrogen   tartrate,  rotatory  jx)wer  of 
(MiNOUiN  and  Wohujkmpth),  A., 
i,  11. 
and  dimethylaniline,  detection  of,  in 
presence  of  each  other  (Emdk),  A., 
ii,  274. 
4-Methylanilino-2:6-dimethylnicotinie 
acid,    ethyl    ester    (Michaklis    and 
Heyden),  a.,  i,  529. 
Methylanilino-rf-methylenecamphor,  ro- 
tatory {wwer  of  (Pope  and  Read),  T., 
179. 
A'-Methylanisaldozime  and   its  hydro- 
chloride and   carbanilido-derivative 
(Beckmann  aud  Nbtscher),  A.,  i, 
391. 
hydrate      and      hydrobromide     and 
hydrate    of     (ScHEiBKB),     A.,     i, 
392. 
2MethyIanthracene  from  ditolyl-meth- 
ano    or    -ethane,    and    9:10-^ibronio- 
(Kischku),  a.,  i,  563. 
Methylanthranil  and  anthranil  (Bam- 

iiERUER  and  Lriii-IN),  A.,  i,  509. 
A^-Methylanthranilic  acid,  methyl  ester 
(ScHRoETER  and  Eisleb),  a.,  i, 
678. 
phenyl  ester  (Houben   and   Kell- 
ner),  a.,  i,  795. 
5-nitroso-,  esters  of  (Houben,  Bras- 
8ERT,  and  Ettinorr),  A.,  i,  646  ; 
(Houben    and    Kellner),    A.,    i, 
795. 
Methylanthranol,  <rihydroxy-  (Krasow- 

sky),  a.,  ii,  175. 
2-Methylanthrapyridone,  preparation  of 
(IJaihsche       Anilin-       &       Soda- 
Fabkik),  a.,  i,  835. 
Methylanthraqninone,   side-chain  halo- 
gen    substituted    (Islbr),    A.,     i, 
811. 
rfibromo-  (Fischer),  A.,  i,  563. 
chloro-,   two    isomeric   foroas   of,   dt- 
chloro-,  and  bromo-  (Gesellschaft 
FUR     Chemisohe    Industrie    in 
Basel),  A.,  i,  941. 
2  Methylanthraqninone,     1 :3-c{iamino-, 
and        l:3;(.0-<'";amino-        (Badische 
Anilin-    k.    Soda-Fabrik),    A.,    i, 
243. 
Methylarsinic     acid,     action     of,     on 
antimony  trieliloride,  and   antimonyl 
salt   (Barthe    and    Minet),    A.,    i, 
560. 
Methylatropic  acid.     See  o-Phenylcro- 

tonic  acid. 
Methylazaorolic  acid  and  its  metallic 
salts    (WiELAND    and   Hess),   A.,   i, 
883. 
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iV-Methylbenzaldoxime  hydriodides 
(Beckmann,  Ebert,  Netscher, 
and  ScHULz),  A.,  i,  654. 
hydrobromide  and  hydrate  of,  and 
hydrochloride  and  hydrate  of 
(SCHEIBER),  A.,  i,  392. 
^-hydroxy-  (Beckmann  and  Net- 
scher), A.,  i,  391. 

4-Methylbenzoic  acid,  2-acetoxy-  (acetyl- 
m-cresotic  acid)  and  its  chloride  (An- 
scHUTz,  Wagner,  and  Junkersdorf), 
A.,  i,  663. 

5-Metliylbeiizoic  acid,  2-acetoxy-  {acetyl- 
■p-cresotic  acid)  and  its  chloride 
(Anschutz  and  Sieben),  A.,  i, 
665. 

S-Uethylbenzophenonephenylhydraz- 
one,  2-hydroxy-,  and  its  0-acetate,  di- 
acetate,    and    iV-acetyl   derivative  (?) 
(AuwERS    and    Dannehl),     A.,     i, 
441. 

7-Methylbenzotetroii-3-carboxyl-amlide 
and  -phenetidide.  See  7-Methyl- 
coumarin-3-carboxyl-anilide  and  -phen- 
etidide, 4-hydroxy-. 

7-Methylbenzotetron-3-carboxylphenyl- 
hydrazide.  See  7-Methylcoumarin- 
3-carboxylplienylhydrazide,  4-hydr- 
oxy-. 

7-Methylbenzotetron-3-carboxylplienyl- 
methylhydrazide.  See  7-Methylcou- 
inarin-3-carboxylphenylmethylhydraz- 
ide,  4-hydroxy-. 

T-Methylbenzotetron-S-ethylcarboxyl- 
amide.      See        7-Methylcoumarin-3- 
ethylcarboxylamide,  4-hydroxy-. 

Methylbenzotetronic  acid.  See  Methyl- 
coumarin,  4-hydroxy-. 

7-Metbylbenzotetronyl  bromide.  See 
7-Methylcoumarin,  4-bronio-. 

2-Methylbenzisooxazolone  (Bamberger 
and  Pyman),  A.,  i,  575. 

Methylbenzoylbenzoic  acid,  o-chloro- 
(Gesellschaft  fur  Chemische 
Industrie  in  Basel),  A.,  i,  941. 

Methylbenzoylformic  acids,  2-hydroxy- 
4-,  and  5-,  hydrates  of  (Fries),  A.,  i, 
175. 

6-Methyl-l:2:4  9-beiiztetrazole,  7-hydr- 
oxy-  (i-hydroxy-6-methyl-2:S:7:0-di- 
azpyridazine)  (BtJLOW  and  Weber), 
A.,  i,  615. 

5-Methylbenzylideiie-m-tolnidine,  2- 
hydroxy-  (Senier  and  Shepheard), 
T.,  1952. 

l-Methylbrazanquinone,  3-hydroxy- 
(Grafmann  and  v.  Kostanecki),  A., 
i,  250. 

Hethylbromocoumalic  acid,  action  of 
l-amino-l:3:4-triazole  and  its  2:5- 
substitution  products  on  (BuLOW  and 
Weber),  A.,  i,  613. 


2-Metliyl-6-bromoethylpyridine  and  its 

aurichloride,     picrate,     and     platini- 

chloridc,  and  isomeride  (Loffi,er  and 

Thiel),  a.,  i,  182. 
a-Methylbutaldehyde,  ;8-hydroxy-,  action 

of  organo-magnesium   compounds   on 

(Abelmann),  a.,  i,  547. 
Methyh'sobutylcarbinol,     formation     of 

(Guerbet),  a.,  i,  690. 
l-Methyl-2-<er^-butylc2/cZohexan-2-ol 
'    (Murat),  a.,  i,  147. 
j8-Methyl-A^-butylene.         See      Amyl- 

ene. 
Methylbutylmalonic  acid,  S-cyano-,  and 

its  silver  salt  (Best  and  Thorpe),  T., 

706. 
a-  and  yS-Methylbutyric  acid,  menthyl 

esters    (Rupe   and    Busolt),    A.,    i, 

928. 
a-Methylbutyric  acid,  o-cyano-,  and  its 

ethyl  ester  (Hen LE  and  Haakh),  A., 

i,  7. 
Methylcarbimide,  chloro-  (Schroeter), 

A.,  i,  774. 
o-Methylcarbonatobenzoic      acid      (Fi- 
scher), A.,  i,  162. 
p-Methylcarbonatobenzophenone       (Fi- 
scher), A.,  i,  310. 
o-Methylcarbonatobenzoyl  chloride  (Fi- 
scher), A.,  i,  162. 
^-Methylcarbonatobenzoyloxybenzoic 

acid  (Fischer),  A.,  i,  161. 
o-Methylcarbonatocinnamic  acid  and  its 

chloride  (Fischeu),  A.,  i,  162. 
Methylcarbonato-derivatiTes  of  phenol- 

carboxylic    acids    and    their    use   for 

synthetical  operations  (Fischer),  A., 

i,  161,  309. 
Methylcarbonato-2-hydroxybenzoio 

acid,   4-   and    5-    (Fischer),   A.,   i, 

162. 
Methylcarbonatosalicyluric  acid 

(Fischer),  A.,  i,  162. 
Methylcatechol  carbonate  (Pauly),  A., 

i,  165. 
Methylchavicol    and    Javanese    basili- 
cum  oil  (van  Romburgh),  A.,    i, 
597. 

isoraerides  of,  and  dibromide  of  one 
of  them  (van  Romburgh,)  A.,  i, 
597. 
Methyl  aj8-(?2chloro-  and  -rfibromo-ethyl 

ketones    (Schlotterbeck),     A.,     i, 

553. 
MethyUWchlorocarbamide  (Ch atta  way 

and  WtJNSCH),  T.,  131. 
l-Methyl-l-f^/chloromethyl-4-ethyl-A='- 

cycldhexen-2-one  (Auwers  and  v.  der 

Heyden),  a.,  i,  593. 
l-Metliyl-l-(^tchloromethyl-4-wopropyl- 

A^-cyc/ohexeii-2-one  (Auwers  and  v. 

der  Heyden),  a.,  i,  593. 
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l-Methyl-l-'/ichloromethyl-4-/s<ypropyl- 
A'--c7/c/c'hezen-6-one  (Avwebh  and  v. 
DEii  Hkyden),  a.,  i,  593. 
2-MethTlchromoiie-6-carboxylic  acid, 
7-hy(lroxy-(LiEHKKMANN  and  LlNUEN- 
baum),  a.,  i,  401. 
Methyl  oinchonine    and    -cinchonidine, 

identity  or(RAiiE),  A.,  i,  408. 
Methylcinchotozine     and     its    ]>icrate, 
jiicrolomitc,  and  seniicarbiizone  (Habe 
and  HnAA.'<cii),  A.,  i,  408. 
jS-Methylcinjiainio  acid,  nicnthyl  ester 

(RuPE  and  Hu-solt),  A.,  i,  927. 
2-  and   u'>-2-Methyloonidine  and  their 

8alt8  (LtjKKLKu),  A.,  i,  326. 
Methylcoamarandione,      4-      and      5- 

(Fkiks),  a.,  i,  175. 
4-Methylooamaran-2-one,  derivstircs  of 
(FniKsand  Finck),  A.,  i,  43;  (AUWEKS 
and  Mt'i.LEU),  A.,  i,  45. 
6-Methylcoamaranone,     deriyativea     of 

(FitiEs  and  FiNCK),  A.,  i,  44. 
(l)-4-Methylcoumaranonyl-3-indole 

(FiUK-s  and  Finck),  A.,  i,  45. 
6-Methylooamarin,    8-cyauo-4-hydroxy- 
('i-cya7ioAli!/diorij-6-methylbe)i:ot€lr- 
onic  acid),  and  ita  silver  and  sodium 
salts  (An»cuutz  and  Sieben),  A.,  i, 
665. 
4-hydroxy-  {6-methylbentoteironieacid), 
and  iU  ethyl  ether  (AKSCHt)TZ  and 
Sieben),  a.,  i,  665. 
7-Methylcoumarin(ANsciifTZ,WAGNEU, 
and  Junkeiusdokf),  A.,  i,  644. 
4-brorao-  {1  -metliylbcniolctroiiyl  brom- 
ide)   (AnsciiOtz,     Wauner,     and 

JUNKEKSDOKF),  A.,  i,  664. 
3-cyano-4-hydroxy-  (Z-cyano-1  -methyl- 
bcnzotdronic  acid),  and  its  methyl, 
ethyl,  and  propyl  ethera,  and  silver, 
and  sodium  sails  (Anschutz,  Wag- 
neb,  and  Junkeksdokf),  A.,  i, 
664. 
4-hydroxy-  (T-victhi/lbenzoUtronie 

(Kid),  and   its  methyl,   ethyl,  and 
propyl  ethers,  silver  salt,  and  acetate 
(AnschOtz,  Wagnek,  and  Junkers- 
dorf),  a.,  i,  664. 
T-Kethylcoomarin-S-carboxyl-anilide 
and     -phenetidide,      4-hydroxy-     (7- 
methylbcnzotctroii-i-carboxyl-anilide 
and   -phenetidide)   (Anschijtz,   Wag- 
nek,    and    Junkeusdokf),     A.,     i, 
663. 
6-Methylooumarin-3-carboxylic  acid,  4- 
hydroxy-,   ethyl    ester  and  its  ethyl 
ether,  and  metallic  derivatives  (An- 
schutz and  Sieben),  A.,  i,  665. 
7-Xethylcouniarin-3-carbozyIic       acid, 
4-chloro-,     ethyl    ester    (Anschijtz, 
Wagner,  and  Junkersdorf),  A.,  i, 
663. 


7-]Iethyleoamarin-3-carbozylio  acid, 
4-hydroxy-, ethyl  ester  {Z-eurUthoj-y- 
1  -mxthylbcnzotdronic  acid)  and  its 
metallic  salts  and  aoetat«  (An- 
schOtz,  Wagneb,  and  Jumkeus- 
mv.v).  A.,  i,  603. 

7  He  thy  looomarin-  3  -  carbozy  Iphenrl  ■ 
bydraside,  4-hydroxy-  {7iii'-(hylhrnzo- 
t<tron-Z-carboxiilph>:nylhifdnizitle) 
(Anschutz,  Wagnek,  and  Jinkfum- 
dorf),  a.,  i,  C63. 

7-Methylcoumarin-3carbozylphenyl- 
methylhydraiide,       4-hydroxy-        7- 
uuthylbenzotdruii'Z-carboryl phenyl- 
methylhiplrazide)    (AxscHUTZ,     Wag- 
ner,  and  Junkeiusdokf),  A.,  i,  663. 

7-Methylcoti?rn'-<i  ■»  ethylcarbozyl- 
amide,  {T-methylbenzo- 

UtroiiS-'  Jmnide)  (Ak- 

SCHIJTZ,  Wauner,  and  Jdnkersix>RP), 
A.,  i,  663. 

Metbylcoomarones,  1-  and  2-  (Bobs), 
A.,  i,  42. 

a-  and  3-Methylcrotoiiie  acid,  menthyl 
esters  (Kui-K  aixl   IUsolt),  A.,  i,  928. 

.A'-Methylcuminaldozime  and  its  hydro- 
chloride (Beckmann  and  Nxtscuek), 
A.,  i,  391. 

4-Methylcyt08ise,  formation  of  purine 
derivatives  from,  and  5-nitro-  (Johns), 
A.,  i,  191. 

6-Methyldecahydroqainoline  and  its 
hydrocliloride  and  tbiocaxbamide 
(Finger  and  Breitwueser),  A.,  i, 
512. 

i\'-Methyldehydrocotamine  methiodide 
(Freund  and  Oj'Penheim),  A.,  i,  411. 

ryi-^-2-Methyldehydrohezamethylene- 
imine  picrate  (Gakkiel),  A.,  i,  493. 

3-Methyldeozybenxoin-2-carbozylicacid 
(Mui.lek),  a.,  i,  159. 

Methyldit5oamyli'5ucarbamide  (McKee), 
A.,  i,  636. 

6-Methyl-2-3:7:0-diaspyridazine,  4-hydr- 
oxy-. See  5-Methyl-l:2:4:9-benz- 
tetrazole,  7-hydroxy-» 

3-lIethyldibeniyl-2-carbozylie  acid 
(Mi-LLER),  A.,  i,  159. 

Hethyldii'sobutyli^ocarbamide  and  its 
hydrochloride  and  ferrocyanide  (Mc- 
Kee), A.,  i,  635. 

Methyldii^obatylurethane.  See  Diiso- 
butylcarbaniic  acid,  methyl  ester. 

a-Uethyl-aa-diethylacetophenone  and 
its  oxime  (Haller  and  Bauer),  A.,  i, 
109. 

lO-Methyl-9-diethyldihydroacridine 
(Freund  and  Bode),  A.,  i,  515. 

10-Methyldihydroacridine,  5-cyano-,  and 
its  picrate  and  platinichloride  (Kauf- 
MANN,  Albertini,  and  Holsboek), 
A.,  i,  606. 
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2-  Methyldihydroperimidylacetic  acid, 
methyl  ester,  and  ethyl  ester,  and  its 
sulphate  and  oxalate  (Sachs),  A.,  i, 
432. 

2Methyldiliydroperiinidylpropionic 
acid,    ethyl     ester     (Sachs),    A.,     i, 
433. 

l-Methyldihydroquinoline,  4-cyauo- 
(Kaufmann  and  Albertini),  A.,  i, 
958. 

l-Methyl-3:4-dihydrowoquiiioline  and 
salts  of  (Pictet  and  Kay),  A,,  i, 
514. 

2-Metliyl-3:4dihydrozsoquinolinium 
hydroxide,    salts    of    (Pyman),    T., 
1749. 

4-Methyl-3:4-dihydro-l:2;4:5-tetrazine- 
3:6-dicarboxylamide    (Curtius,    Da- 
KAPSKY,     and      MiJLLER),      A.,     i, 
848. 

5-Methyldihydrouracil,  5-hydroxy- 

(Fourneau),  a.,  i,  211. 

8-Metliyl-l  :3-dimetliylxanthine,  amino- 
(Farbenfabriken  vorm.  F.  I3ayer  & 
Co.),  A.,  i,  746. 

4-Methyldiphenyl-4'-  carboxylic  acid, 
2:2'-dinitTo-,  and  its  ammonium,  bar- 
ium, and  silver  salts,  and2:2'-c?iamino-, 
and  its  hydrochloride  (v.  Jakubow- 
SKi  and  V.  Niementowski),  A.,  i. 
265. 

MethyldipropyUsocarbamide  (McKee), 
A.,  i,  636. 

Methyldipropylurethane.  See  Dipropyl- 
carbamic  acid,  methyl  ester. 

5-Methyl-8:8'-diquinolyl  and  its  hydro- 
chloride, nitrate,  sulphate  and  platini- 
chloride  (v.  Jakubowski  and  v.  Nie- 
mentowski), A.,  i,  265. 

5-Methyl-8:8'-diquiiiolyl-5'-carboxylic 
acid  and  its  ammonium,  barium, 
potassium,  and  silver  salts,  and  hydro- 
chloride, nitrate,  and  sulphate  of  (v. 
Jakubowski  and  v.  Niementowski), 
A.,  i,  264. 

Methyleneaniline,  action  of,  on  p-lolyl- 
thiocarbamide  (Senier  and  Shep- 
hearp),  T.,  505. 
o-cyano-  (Reissert  and  Grube),  A.,  i, 
923. 

S-Methylenebisbenzotetronic  acid.  See 
3-Methylenebis-4-hydroxycoumarin. 

MetIiylenebi8-3-chloro-6-nitroamline 
(Badische  Anilin-  &  Soda-Fabrik), 
A.,  i,  910. 

8-Metliylenebi8-4-li7droxyooamarin  (3- 
tiiethylcncbisbenzoLetronic  acid)  (An- 
scHUTZ,  Ansi'ACII,  Fresenius,  and 
Claus),  a.,  i,  663. 

Methylenebi8-4-hydroxy-7-methylcou- 
mariji    (Anschutz,     Waoneb,    and 

JUNKEKSUORF),  A.,  f,  664. 


3:3-Methylenebis-4-hydroxy-)3^-napli- 
thapyrone   (Anschijtz  and  Gbaff), 
A.,  i,  665. 

MethylenebiBphenylmethylpyrazoloiie 
(Dains  and  Brown),  A.,  i,  782. 

Methylene-blue,    combination   of   silica 
with  (Pelet-Jolivet  and  Ander- 
son), A.,  i,  526. 
polyiodo-derivatives   of  (Pei.et-Joli- 
vet  and  Siegrist),  A.,  i,  527. 

Methylenecarbamides,  thiotetrahydro- 
quinazolines,  dicarbanilinomethylene- 
diamines  and  their  homologues  (Senier 
and  Shepheard),  T.,  494  ;  P.,  72. 

Methylenecitric  acid,  alkyl  esters,  pre- 
paration of  (Farbenfabriken  vorm. 
F.  Bayer  &  Co.),  A.,  i,  880. 

Methylenedioxybenzaldehydeindogen- 
ide  (Perkin  and  Thomas),  T.,  796; 
P.,  125. 

Methylenedioxybenzene,  4-nitro-5- 

amino-,  and  phenazine  from  corre- 
sponding diamino-compound  (Mame- 
Li),  A.,  i,  712. 

l:2-Methylenedioxybenzene,      4-amino- 
{A-amino-\:2-catechol  methylene 

ether),  hydroxyazo-derivatives  from 
(Mameli),  a.,  i,  854. 
4-nitro-   (Salway),   T.,  1163  ;  (Per- 
kin, Robinson,  and  Thomas),  T., 
1980. 
4:5-dmitro-       (4:5-rfint<ro-l  ■.2-catechol 
viethylcnc    ether)    (Mamei.i),    A.,    i, 
711. 

2:3-Metliylenedioxybenzene,  5nitro-l- 
hydroxy-  (Salway),  T.,  1161. 

l:2-Methylenedioxybenzene-6-azo-o- 
cresol  (Mameli),  A.,  i,  854. 

l:2-Metliylenedioxybenzene-5-azo-^- 
cresol  (Mameli),  A.,  i,  854. 

1 :2-Methylenedioxybeiizeneazo-a-  and 
iS-naphthol  (Mameli),  A.,  i,  854. 

l:2-Methylenedioxybenzeneazophenol 
(Mameli),  A.,  i,  854. 

l:2-MetIiylenedioxybenzeneazosalicylic 
acid  (Mameli),  A.,  i,  855. 

Methylenedioxybenzonitrile,  3 : 4  -di- 
chloro-  (Eavins),  T.,  1487  ;  P.,  210. 

Methylenedioxybenzyl  chloride,  Z'A-di- 
chloro-  (Ewins),  T.,  1485  ;  P.,  210. 

Methylenedioxybenzoylpropionic  acid 
and  its  bromo-derivative  (Bougault), 
A.,  i,  102. 

6:7-Methylenedioxy-l-hydrindone,  7- 
nitro-,  and  7-anuno  (Peukin,  Robin- 
son, and  Thomas),  T.,  1981. 

3:4-MethylenedioxyinandeIic  acid  and 
its  ethyl  ester  and  amide  (Barger 
and  Ewins),  T.,  554. 

Methylenedioxyphenylchloroaceticaoid, 
3;4-rftchloro-,  ethyl  ester  (Babger  and 
Ewins),  T.,  558. 
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Methylenedioxyphenylchloroacetyl 

chloride,   3:4-rfichloro-   (Bargek  and 

EwiNs),  T.,  bi>6. 
Methylenediozjrphenylr^t'ohloroacetyl 

chloride,    ;5:'l-</(cliloro-    (Haiu;kr  and 

EwiNs),  T.,  558. 
Hethylenediozy  phenyl  -  /3  ■  chloro  -  a  - 

ethanol  (Pauly  and  Nkukam),  A.,  i, 

i>7. 
3:4-Methylenediozyphenylethane,      aB- 

(i?/chloro-,      3-chloro-a-hydroxy-,     di- 

chloro-o-hydroxy-,    chloro-/3-broino-a- 

liydroxy-,  and  its  acetate,  and  tetra- 

bromo-  (BoncHEJi),  A.,  i,  153. 
3:4-Methylenediozyphenylglyozylio 

aoid  and   its    niethyliiniido   (Bakokr 

and  KwiNs),  T.,  555. 
3:4-Methylenediozyphenylglyozyloni- 

trile  (KwiNs),  T.,  1487  ;  P.,  210. 
3:4-Methylenediozyphenylhydrozyacet- 

imino-ethyl       ether       hydrochloride 

(Hakokr  and  Ewins),  T.,  554. 
Methylenediozyphenylpyravic  acid  and 

its    oxinio    (Kropp,     Decker,     and 

Zoeli.nkk),  a.,  i,  389. 
3:4-Methylenediozy8tyrene,  chloro- 

hydrin  and  tribromide  of,  and  chloro- 

hyilrin  dibroniido  and  bromohydrin  of 
•    its  cyclic  carbonate  (Fault  and  Nbu- 

kam),  a.,  i,  96. 
Methylenediozystyrene,  /3-chloro-,  and 

its  dibroniide  (Pauly  and  Neukam), 

A.,  i,  97. 
Methylenedi-o-phenetidine       and       its 

lilatinichloridc  (Uains  and  Brown), 

A.,i,  781. 
Methylenediphenyloarbamide     (Senier 

and  SiiEruKAiii)),  T.,  504. 
Methyleneglutaconamic  acid,  7-bromo- 

o-amino-,     methyl     ester,     di-2:5-di- 

methyl-   and    -diphenyl-triazolyl    de- 
rivatives (BtJLOAV  and  Weber),  A.,  i, 

613. 
7-Methylenehezan-d-one    (Blaise    and 

Maire),  a.,  i,  85. 
l-Methylene-2-hydrindoiie,  3:3-iichloro- 

5-bromo-  (Fries  and  Hempelmann), 

a.,  i,  810. 
Methylenic  ether  group  in  the  aromatic 

scries,    reaction    of    (Labat),    A.,    ii, 

771. 
Methyleneiminosulphonio     acid,      am- 
monium and  sodium  salts  (Chemische 

Fabrik  von  Heyden  Akt.-Ges.),  A., 

i,  704. 
Methylenephenyl-a-naphthylcarbamide 

(Sexier  and  Shepheard),  T.,  504. 
)8-Methyl-y3-ethylacrylic    acid,    and   its 

anilide (Gardner  and  Haworth),  T., 

1962. 
0-Methyl-3-ethylacrylonitrile      (Gakd- 

ner  and  Haworth),  T.,  1961. 


>i-Hethylethylaininobeiizoic  acid  (Hou- 

BEN,  SuhottmOller,  and  Brassbbt), 

a.,  i,  922. 
Methylethylanthranilic    acid,    methyl 

ester  (Houben  and  Eitingek),  A.,  i, 

794. 
3-Methyl-2-ethylbenzopyranol  (Decker 

and  V.  Fkllenbeilo),  A.,  i,  117. 
3-Methyl-2-ethylbenzopyroniuin     ferri- 

chloride  ( Deck Ei:  and  v.  Fkllen bero), 

A.,  i,  117. 
a-]Iethyl-a-ethyl-7i-batyramide(HALLEK 

and  Bauer),  A.,  i,  131. 
Methylethylcarbinol   {butanf-0-ol)    and 

its  tartrates  (Richi^,),  A.,  i,   126. 
lO-Hethyl-9-ethyldihydroacridine 

(Freind  and  Bode),  A.,  i,  515. 
l-Hetbyl-2-ethyldihydroqainoline    and 

its      platinichloride      (Freunu     and 

Kichari)),  A.,  i,  417. 
2-Hethyl-l-ethyl-l:2-dihydroi'soqainol- 

ine  and  its  tetrahydro-derirative  and 

its  methiodide  (Freund  and  Bode), 

A.,  i,  516. 
l-lCethyl-2-ethyl(v/c/ohezan-2-ol,  and  its 

acetvi    derivative     (Ml' rat),    A.,    i, 

146.' 
/3-Metliyl-7-ethyl-A0-liezeii-8-one      and 

its  semicarbazoue^BLAissandMAiRE), 

A.,  i,  86. 
l-Methyl-4  ethylideneoT/c^hezane 

nitrosochloride  (Wallach  and  Rent- 

sphler),  A.,  i,  384. 
Methyl  ethyl  ketone,  action  of  ammonia 

on  (Traihe),  a.,  i,  12. 
Methylethylketonesulphozylic        acid, 

sodium     salt      (Farbwerke     vorm. 

Meister,  Lucius,   k  BkOnino),  A., 

i,  465. 
Methylethylmalonio      acid      i-phenyl- 

methylhydrazide     (Michaelis      and 

ScHEXK),  A.,  i,  59. 
Methylethylmalonylantipyrine.     See  1- 

Phenyl-2:4-dimethyl-4-ethyl-3:5-pyr- 

azolidone. 
2-lIethyl-6-ethylolpyridine,   derivatives 

of,  and  condensation  product  of,  with 

benzaldehyde,  and  its  platinichloride 

(LoFFLER  and  Thiel),  a.,  i,  182. 
7-Methyl-7-ethylpentane    (Tafel    and 

JuRGENs),  A.,  i,  545. 
2-Methyl-6-ethylpiperidines,  and   their 

separation   and    resolution,    and   salts 

(Loffler  and  Thiel),  A.,  i,  183. 
l-Methyl-2-ethylcycZopropane    (Prsche- 

valsky),  a.,  i,  449. 
a-Methyl-a-ethyl-a-propylacetophenone 

and  its  oxime  (Hai.ler  and  Bauer), 

A.,  i,  109. 
2-Methyl-6-ethylpyridine,  aurichloride, 

pici-ate,   and  platinichloride  of  (Lof- 
fler and  Thiel),  A.,  i,  183. 
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o-Methyl-a-ethyl-H-valeric  acid,  and  its 

amide  (Haller  aud  Bauer),  A.,  i, 
131. 
6-Methylflavanone  and  its  oxime  (Au- 

WERS  and  MItller),  A.,  i,  46. 
6-Methylflavonol      and      its     benzoatc 

(AuwERS  and  Muller),  A.,  i,  46. 
4-Methylfuraii-2:3-dicarboxylic       acid, 

5-bromo-    (Trephilieff    and    Man- 

GUBi),  A.,  i,  821. 
Methylfurfuraldehyde,   hydroxy-,    con- 
stitution of,  and  chloro-,  new  method 

of  preparation  of  (Fenton  and  Robin- 
son), T.,  1338. 
2-Metiiylfurfuraldehyde,       4-hydroxy-, 

triacetyl  derivative  (Blanksma),  A., 

i,  780. 
4-Methylfurfuraldehyde,       2-hydroxy-, 

reactions  of  sugars  due  to  (Ville  and 

Derrien),  a.,  ii,  946. 
5-Methylfurfuraldehyde,       2-hydroxy-, 

as  the  cause  of  some  colour  reactions 

of  the  hexoses  (Alberda  van  Eken- 

stein  and  Blanksma),  A.,  i,  288. 
2-iffiethylfurfurylideiie  diacetate  (Blank- 
sma), A.,  i,  780. 
Methylglucosazone  (Irvine  and  Hynd), 

T.,  1225  ;  P.,  176. 
a-  and  S-MethyW-glucosides,  diastatic 

decomposition    of   (Bierry),    A.,    ii, 

747. 
fi-o-Methylglyceric  acid,   conversion  of 

c?-o-methylisoserine  {0-amino-a- 

hydroxyisobutyric      acid)     into,     and 

potassium  salt  of  (Kay),  T.,  560  ;  P., 

90. 
cJ-a-Methylglycidic  acid,  potassium  salt 

(Kay),  T.,  .563  ;  P.,  90. 
Methylglyoxal     as     a    general     colour 

reagent  in  analysis  (DENlGfes),  A.,  ii, 

624. 
Methylglyoxaline,     bromonitro-,     and 

nitro-  (WiNDAUs),  A.,  i,  259. 
2-Methylglyoxaline,      iodo-,     and    its 

aurichoride     (Pauly    and     Gundeb- 

mann),  a.,  i,  72. 
a-Hethylguaninobutyric    acid     lactam 

platinichloride     (Gansser),      A.,     i, 

703. 
7-Metbylguaninobutyric    acid    and  its 

salts  with    acids    (Gansseu),    A.,    i, 

703. 
a-Methylguaninopropionic  acid   lactam 

{2-imino-b-kelo-'6-A-dimethyltetrahy- 

droglyoxaline)  and  its  salts  (Gansser), 

A.,  i,  702. 
/S-Methylgnaninopropionic  acid  and  its 

salts  with  acids  and  salts  of  its  lactam 

(Gansser),  A.,  i,  703. 
Metbyl  heptadecyl  ketone,  preparation 

of,  from  agaricic  acid  (Riedel),  A.,  i, 

455. 


■>-Methylheptan-/35-dioland  its  diacetate 
(Abelmann),  a.,  i,  547. 

jS-Methylbeptane  (Buelens),  A.,  i,  78. 
and  5-,  and  f-iodo-  (Clarke),  A.,  i, 
125. 

7-Methylheptane  (Clarke),  A.,  i,  349. 

^-Metbyl-S-heptanol  (Clarke),  A.,  i, 
126. 

7-Methyl-7-heptanol(CLARKE),A.,i,350. 

7-Methyllieptan-e-oiie  and  its  semi- 
carbazone  (Bodroux  and  Taboury), 
A.,  i,  767. 

6-Methylheptan-7-one  and  its  semi- 
car  bazone  (Bodroux  and  Taboury), 
A.,  i,  699. 

Methylheptenone,  action  of  dehydrating 
and  of  oxidising  agents  on  (Crossley 
and  Renouf),  T.  ,  935. 

7-Methyl-A'>'-hepten-€-one  and  its  semi- 
carbazone  (Blaise  and  Maire),  A.,  ii, 
85 ;  (Bodroux  and  Taboury),  A.,  i, 
766. 

€-Methyl-A5-hepteii-7-one  and  its  semi- 
carbazone  (Bodroux  and  Taboury), 
A.,  i,  699. 

2-Uetbylci/cZohexametIiyleueimine  and 
its  salts,  nitrosamine,  and  benzene- 
sulphonyl  derivative  (Gabriel),  A.,  i, 
493. 

7-Methylhexan-/8S-diol  and  its  diacetate 
(Abelmann),  A.,  i,  547. 

l-Methylcj/cZohexane,  4-bromo-,  action 
of,  on  ethyl  sodiomalonate  (Hope  and 
Perkin),  T.,  1360;  P.,  207. 

l-Metliylc2/c^ohexane-2-carboxylic  acids, 
cis-  aud  ^ra?is-(^ )4-bromo-,  and  1:4- 
dtbromo-  (Baudisch,  Hibbert,  and 
Perkin),  T.,  1878. 
m-6-bromo-  (Baudisch  and  Perkin), 
T.,  1889. 

l-Methylci/cZohexane-3-carboxylic  acid, 
cis-  and  trans-^-hvomo-  (Meldrum 
aud  Perkin),  T.,  1898. 
5-oximino-   (Meldrum  aud  Perkin), 
T.,  1900. 

l-Metliylc2/cZohexan-2-ol,  hydrobromide, 
propionate,  butyrate,  isobutyrate, 
valerate,  isovalcrate,  benzoate,  and 
barium  salt  of  sulphate  of  (Murat), 
A.,  i,  146. 

1  -  Me  thylc?/ffohexan-2-  ol-  6-  carboxy  lie 
acids,  cis-  and  trans-,  and  the  lactone 
of   the  cis-acid  (Baudisch  and  Per- 
kin), T.,  1887;  P.,  249. 

l-Methylc?/c^ohexan-3-ol-6-carboxylio 
acids,  cis-  and  trans-,  and  the  lactone 
of  the  cis-acid  (Meldrum  and  Per- 
kin), T.,  1897;  P.,  249. 

l-]IIethylcyc/!ohexan-4-ol-2-carboxylic 
acids,    cis-    and    trans-,    A    and    B 
(Baudisch,    Hibbert  and  Perkin), 
T.,  1877;  P.,  249. 
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1  -  Methylc.vrZohexan- 1  ol- 1  -a.propionic 

acids  (Wallace  and  Rentschleb), 

A.,  i,  384. 
l-Kethylc'/i/ohezan-Z-one,     Wmbromo- 

(Mt'KAT),  A.,  i,  116. 
l-Methyln/c^hezan-2-one-6-earbox7Ue 

aoid  and  its  seniicarbazone  (Bacdisch 

and  Tkhkin),  T.,  1886. 
l-Methylcvc/ohezaa-3-one-4-carbozylio 

acid,  ethyl  ester,  anilinoanilido  from, 

and  quinazoline  derivative  (KoTZ  and 

Meiikel),  a.,  i,  157. 
1  ■  Methy  lc//f7f>hexan  -3-  one-6  -  oarbozylic 

acd    and    its   etliyl   ester  (Mki.dkI'M 

and  Pehkin),  T.,  1899. 
1-Methyl-A'-       and       -A^-ci/r'/yhezene, 

nitrosates,     nitrosites,     and     uitroso- 

clilorides,   and  dihalogen  derivatives 

(MURAT),  A.,  i,  148. 
l-Methyl-A*-f//c/ohezen-4ol-2-oarb- 

ozylic  acid  and  its  lactone  (Baudiscu, 

HinBEiiT,  and  Pehkin),  T.,  1881  ;  P., 

249. 
j8  MethylA^-hezen-5-one    (Blaise  and 

Maiuk),  a.,  i,  8.'). 
l-Methyl-A'-n/r/ohezen-S  one,  semicarb- 

azone  of  (SiMONSEN  and  Storey),  T., 

2112. 
o-Methyl-AY-hexinen-iS-ol       (Ddpont), 

A.,  i,  546. 
a-Methylhezoio  acid,  S-cyano-,  and  its 

silver  salt,  preparation  of  (Best  and 

Tiioupk),  T.,  706. 
o-Methylhezonitrile,  a-hydroxy- 

(Ultke),  a.,  i,  294. 
/S-Methyl-jS-hezylacrylic  acid  (Gardnek 

and  Hawokth),  T.,  1964. 
/S-Methyl-jS-hezylacrylonitrile    (Gard- 
ner and  Hawouth),  T.,  1964. 
HethyL'.s-ohexylcarbinol   and  its  acetate 

(Buulens),  a.,  i,  78. 
l-Methyl(v/c/ohexylidene-4acetio    acid, 
resolution  of,  and  bruciue  salts  of 
the  d-  and  Z-acids  (Perkin,  Pope, 
and  Wallach),  T.,  1789. 

amide  of  (Wallach),  A.,  i,  384. 
Methyl  isohexjl  ketone  and  its  methyl 

ether  (Buelexs),  A.,  i,  78. 
l-Methylc!/c/ohexyl-4-malonic  acid   and 

its   ethyl   ester  and    potassium   salt, 

and    a-bronio-,    and    its    ethyl    ester 

(Hope  and  Perkin),  T.,  1367  ;  P.,  207. 
Methyl {^ohexylpinacone  (Clarke),  A., 

i,  125. 
l-Methykyc7(/hexyl-4-tartronic  acid  and 

its  barium  salt  (Hope  and  Perkin), 

T.,  1368. 
Methylhydantoin,  chloro-,  and  hydroxy- 

(BEHRENDandNiEMEYER),  A.,  i.,258. 
a-Methylhydracrylic     acid      and      its 

phenylhydrazide  and  pheuylurethane 

(Blaise  and  Herman),  A.,  i,  633. 

xcvi.  ii. 


(^/-Methylhydrindamine,    resolution    of 

(Kippino),  T.,  411  ;  P.,  55. 
/9-Methylhydrindone,  oxidation  of  (Sal- 
way  and  Kippino),  T.,  166 ;   P., 
16. 

bromo-  (Salway  and  Kippino),  T., 
170. 
l-Methyl-2  hydrindone,  1 :3. 3-<richloro- 

5-brorao  (Fries  and  Hempelmann), 

A.,  i,  810. 
Methylhydroxyasaorolio  acid  and    its 

metallic  salts  (WiELAND  and   Hess), 

A.,  i,  883. 
.V-Methylhydroxylamine,  dibcnzoyl  de- 
rivative (Beck MANN  and  Netscher), 

A.,  i,  391. 
Methylhydro  xy  laminohydrocoumarin 

(Francesconi  and  Ccsmaxo),  A.,  i, 

234. 
5Methyl-2-a-hydroxy(.s'opropylphenyl 

methoxymetbyl  ether  (Hueiunu  and 

Baim),  a.,  i,  571. 
/3-Methyliminoadipio     aoid,     a-cyano-, 

ethyl   hydrogen  ester,  and   its  silver 

salt  (Best  and  Thorpe),  T.,  1536. 
C-Methyliminodiacetic    aoid,   dimethyl 

ester,   nitroso-derivative,   and  its  re- 
fraction (Stadnikofk),  a.,  ii,  843. 
2-MethylindoIe,   condensation  of,   with 
formaldehyde    (Voisenet),    A.,    i, 
607. 

iodo-  (Oswald),  A.,  i,  612. 

3-iodo-,  and   its  picrate  (Pauly  and 
Gundermann),  a.,  i,  71. 
3-MethylindoIe   (scatole),  action  of,   on 
the  frog's  heart  (Danilewbky),  A., 
ii,  81. 

detection  and  method  of  formation  of, 

in    the    organism    (Blumenthal, 

Herschmann,  and  Jacoby),  A.,  ii, 

1059. 

l-Methylindole-3-(or  2-)carboxylic  acid, 

2-(or  3-)auiino-  (Reif),  A.,  i,  834. 
l-Methylindole-2:3-dicarboxylio       acid 

and    its    derivatives    (Reif),    A.,    i, 

833. 
Methyliodocasein  (SKRAUPand  Krause), 

A.,  i,  748. 
Methyl  /8-iodoethyl  ether  (Karvonen), 

A. ,  i,  202. 
6-Methyli8atin  oxime  and  phenylhydraz- 

one  (Bauer),  A.,  i,  467. 
.V-Methylisatoic    anhydride     (Houben 

and  Freund),  A.,  i,  795. 
(^-a-Methyl-lactic  acid,  )3-bromo-  (Kay), 

T.,  562  ;  P.,  90. 
Methyl    Isevolose    and    its    derivatives 

(Irvine  and   Hyni.),  T.,  1220;  P., 

176. 
Methyl  a-lsBvulosediacetone,  preparation 

of  (Irvine  and  Hynd),  T.,  1223  ;  P., 

176. 

90 
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d^iV-Methyl-leucylglycine      and      its 

anhydride  (Fischer  and  Glxjud),  A., 

i,  887. 
Methyl-latidonophenylpyrazolone,    and 

its  salts  and  methiodide  (Michaelis 

and  Krietemeyer),  A.,  i,  531. 
Methyl-lutidonopyrazolone  and  salts  of 

(Michaelis  and  Krietemeyer),  A., 

i,  531. 
Methylriojineconineanilide       and       i  ts 

acetyl       derivative       (Meyer       and 

TuRNAu),  A.,  i,  710. 
Methyl  methylfructoside  (Irvine  and 

Hynd),  T.,  1227. 
l-Methylnaphthalene,     2:3-quinone    of 
(Fries  and  Empson),  A.,  i,  809. 

4-cliloro-6-bromo-2:3-c?«liydroxy-,  and 
its  diacetyl  derivative  (Fries  and 
Hempelmann),  a.,  i,  810. 

4-chloro-6-bronio-l:2-dznitro-2:2:3:3- 
tet7-ahydToxj-  (Fries  and  Empson), 
A.,  i,  809. 
2-Metliylnaphtlialene,  pentahvomo- 

(BoDROUX    and    Taboury),    A.,    i, 

707. 
ll-Metliyl-)8;3-naplitliaplienazine,         6- 

chloro-8-bromo-  (Fries  and  Hempel- 
mann), A.,  i,  810. 
l-Methyl-2-naphtliaquinitrole,  4-chloro- 

6-broino-3-hydroxy-  (Fries  and  Emp- 
son), A.,  i,  809. 
4-Methyl-l-naphtliaquinoline,  7-aniino- 

2-hydroxy-,  and  its  diacetyl,  benzoyl, 

and  benzylidene  derivatives  (Finger 

and  Spitz),  A.,  i,  523. 
l-Metliyl-2:3-naphthaquinone,  4-chloro- 

6-bromo-  (Fries  and  Empson),  A.,  i, 

809. 
Methylnitrolic    acid,    cyano-,    and    its 

ammonium    and    silver    salts    (WiE- 

land),  a.,  i,  216. 
^7-Hetliylnitrosoaminobenzoic  acid,  ethyl 

ester  (Houben,  Schottmuller,  and 

Brassert),  a.,  i,  922. 
a-Methylnitrosoaminopropionic  acid,  0- 

amino-  (Tafel  and  Frankland),  A., 

i,  829. 
Methylnitrosolic  acid  and  its  metallic 

salts,  and  allied  compounds  (Wieland 

and  Hess),  A.,  i,  882. 
S-Methyh'joozazole     and     its     cadmi- 

chloride,  mercurichloride  and  platinic 

chloride  compound  (Claisen),  A.,  i, 

185. 
Methylozazolone,    oximino-,    pyridine, 

piperidine,     and     metallic     salts     of 

(Hantzsch  and  Kemmerich),  A.,  i, 

336. 
7-Methylpentaii-/38-dioI  and  its  diacetate 

(Abelmann),  a.,  i,  547. 
/3-Methyl-}i-pentane,   o-iodo-    (Pe.sche- 

valsky),  a.,  i,  449. 


^-Methylpentan-jS-ol-S-one.  See  Di- 
acetone  alcohol. 

a-Methylpentan-S-one,  action  of  organo- 
magnesium  compounds  on  (BoDRorx 
and  Talboury),  A.,  i,  546. 

2-Metliylc2/cZopentan-l-one,    preparation 
of  (Best   and  Thorpe),    T.,  703  ; 
P.,  9.3. 
2-cyano-,  and  its  semicarbazone  (Best 
and  Thorpe),  T.,  711  ;  P.,  93. 

5-Metliylc?/cZopentan-l-one-2-carboxylic 
acid,  5-cyano-,  ethyl  ester  (Best  and 
Thorpe),  T.,  702  ;  P.,  93. 

Methylc^/fcopentanetetrone,  attempts  to 
prepare  (Diels  and  Booking),  A.,  i, 
395. 

l-Metliylc2/cZopentane-2:4:5-trione,  fur- 
furylidene  derivative,  and  3-oximino-, 
and  its  oxime  and  dimethylaniline  de- 
rivative, and  dichloTQ-  (Diels  and 
Booking),  A.,  i,  395. 

Methylpentoses,  detection  of,  in  presence 
of  pentoses  (Rosenthaler),  A.,  ii, 
353. 

S-Methylperimidine,   salts    of  (Sachs), 
A.,  i,  427. 
hydroxy-  (Sachs),  A.,  i,  429. 
9-hydroxy-,     hydrochloride     (Kehr- 
MANN      and      Engelke).     A.,     i, 
151. 

j3-Methylphenacyldialuric  acid  and  its 
sodium  salt  and  acetyl  and  benzoyl 
derivatives  (KtJHLiNGandScHNElDER), 
A.,  i,  424. 

^-Methylphenacyhsohydantoic  acid 

(KiJHLiNG  and   Schneider),    A.,    i, 
424. 

jj-Methylphenacyltartronuric  acid  and 
its  lead  salt  (KuHLiNG  and  Schneider), 
A.,  i,  424. 

4-Metliyl-»f/-phenanthrol-3-one  and  its 
mercuric  dei'ivative,  hydrochloride, 
methiodide,  methyl  picrate,  and 
nitrate,  5-nitro-,  and  its  platinum 
derivative,  and  picrate,  6-amino-,  and 
its  acetyl  derivative,  hydrochloride, 
and  picrate  (Kaufmann,  Radosevic, 
HiJssY,  and  Damje),  A.,  i,  608. 

1-Methylphthalide,  4-bromo-  (Fries  and 
Hempelmann),  A.,  i,  809. 

1-Methylphthalide-l-carboxylic  acid,  4- 
bromo-  (Fries  and  Hempelmann),  A., 
i,  810. 

Methyl  f-phthaliminohexyl  ketone 
(Gabriel),  A.,  i,  891. 

10-MethyIphthaloperine,  lO-hydroxy-, 
and  its  hydriodide  and  picrate 
(Sachs),  A.,  i,  429. 

Methylpiperidinedicarbozylic  acid  and 
its  hydrochloride  and  aurichloride 
and  copper  salt  (Schmidt),  A.,  i, 
173. 


INDEX   OF  SUBJECTS. 


1367 


/3  Methyl  /Spropylacrylic acid (Gaudneh 

illld    llAWDKTil),    T.,    1<J63. 

)3-Methyl  3propylacrylonitrile     (Gard- 

NKK  and  HAWoinii),  T.,   1963. 
a-Methylpropyl     acyanopropyl    ether, 

a-liydroxy-  (Umkk),  A.,   i,  7f>5. 
10-Methyl-9-<'.«cpropyldihydroacridme 

(FitEiTNi)  and  ISouk),   A.,  i,  515. 
l-Methyl-2-propykv7Lihezan  2-ol,     and 

its  acetyl  derivative  (MuRAT),  A.,   i, 

147. 
Methyl  propyl  ketone,  7-bcnzoylaniino- 
(ffAimiKi,),  A.,  i,  491. 

lelnihromo-,  and  lactone  derived  from 
(PASTflCKAU),  A.,  i,  207. 

Methyl{.<iopropyl-8-(^c/opentanolcarb- 
ozylio    acids   (?)   stereoisomeric,   and 
their  etliyl  esters  (Meulixo,  Wkldk, 
EicHWKUE,     and      Skita),     A.,     i, 
483. 

Methylprotocateohnaldehyde-m-earbon- 
ate  (Tai'LY  and  Albxa.ndeu),  A.,  i, 
590. 

Methyl /^opulegene  (Ebert),  A.,  i, 
246. 

Methyl /.sf'palegyl  alcohol  and  chloride 
(EiiEin),  A.,  i,  240. 

S-Methyl-3pyrazolidone,  l-nitro«o- 

(MlTKElIMANN),    A.,    i,    839. 

2-Methylpyridine.  Sec  o-Picoline. 
4Methylpyridine.  See  7-Picoline. 
Methylpyridiniom  livdrcxide,  behaviour 

of,   in   the  animal    organism  (Eohl- 

rau.sch),  a.,  ii,  918. 
4-Methyl-2-pyrimidone,      5:6-rf/'araino-, 

and  its  monoformyl  compound  (Johns), 

A.,  i,  192. 
l-Methyl-6-pyrimidone-2-thiolacetic 

acid,  5-hydroxy-  (John.son  and Jonks), 

A.,  i,  423. 
1-Methylpyrrolidine    picrate    (Loffler 

and  FuEYTAo),  A.,  i,  830. 
1-Uethylpyrrolidone         platinichloride 

(Canssek),  a.,  i,  703. 
6-Methylqainazolines,    7-amino-    (BoG- 

ERT  and  Kropff),  A.,  i,  843. 
2-Methyl-4-quinazolone,    3-amino-,    and 

its  formyl,   acetyl,  and  other   deriva- 
tives, and  hydrochloride   and   picrate 

(BoGERT      and      Gortner),     A.,    i, 

679. 
2-Methyl-4-qainazolone-5-carbozylic 

acid  and  its  methyl  ester  (Booert  and 

Jouard),  a.,  i,  306. 
2-Methyl-4-quinazolone-6-carbozylic 

acid,  7-nitro-  (Bogert  and  Kropff), 

A.,  i,  843. 
S-Methylqninoline,    preparation  and  re- 
activity of  (WisLiCENus  and  Elvert), 

A.,  i,  420. 
6-Methylquinoline,     3-cyano-    (Fixger 

and  Bkeitwieser),  A.,  i,  512. 


2-Methylquinolineozalie       {quinaldine- 
oj-filic)  acid,  ethyl  ester,  synthesis  of, 
and  its  potassium  derivative  and    its 
sulphate     (Wi.slicentjb    and    Klxih- 
inoer),  a.,  i,  419. 
4-Methylquinolineozalic  {Upidiiifnralic) 
acid  iiiid  its  ethyl  ester  (Wislicexus 
and  Kleisinger),  A.,  i,  419. 
l-MethTl-2-qainolone,  5-  and  7-amino-, 
and  their  hydrochlorides,  and  acetyl 
derivatives  (Decker  and  Enolkr), 
A.,  i,  512. 
8-amino-,  and  its  acetyl  and   formyl 
derivatives  (Decker  and  Engler), 
A.,  i,  612. 
4cyano-  (Kaufmanx  and  Albebtixi), 
A.,  i,  958. 
l-Methyl-2-qainolone-4-earbozylic  aoid« 
sodium  and   silver  salts  (Kaufmann 
and  Alberti.m),  A.,  i,  959. 
Methyl-<^-ribonio  aeid,  a-hydroxy-,  and 
its  calcium  salt  and  phenylhydrazone 
(Lewis),  A.,  i,  768. 
A-Methylsalioylaldozimeand  its  hydro- 
chloride  (Beck.ma.nn  and  Ketscher), 
A.,  i,  891. 
(^•a-Meth7li.soMrine  {0-amino-a'hydrory- 
iaobutyrie    aeid),   conversion   of,   into 
(i^-methylglyceric    acid    (Kay),    T., 
560  ;  P.,  90. 
a-Methylsparteine    and   Mosnarteine  re- 
ciprocal transformation  of  (  Valecr), 
A.,  i,  119. 
diiodo-,  action  of  acids  on  (Valeub), 
A.,  i,  119. 
Methyli.'iOBparteiniam  hydroxide 

(Valei-r),  a.,  i,  119. 
6-Methyl-2-Btilbazole,   2'-hydroxy-,  and 

its  salts  (Bramsch),  A.,  i,  415. 
8-Methylstilbene-2-carbozyiio  acid 

(Mvller),  a.,  i,   159. 
Methylsnccinic  acid,  active,  conversion 
of  active   a-bromopropionic   acid   into 
(Cameron    and    Robinson),    A.,    i, 
205. 
2-Methyltetrahydroi5oqainoline, 
1-cyano-  (Pvman),  T.,  1750. 
2-Methylthiolbenzoic  acid  and  its  methyl 
ester  (Farbwerke  vorm.  Meister, 
Luoixrs,     &     Bruning),     A.,     i, 
231. 
4-chloro-   (Farbwerke  vorm.  Meis- 
ter,  Lucius,  &  Brvning),  A.,    i, 
797. 
6-Methyltliiol-3-benzyl-2-pyTimidone 
(Wheeler     and    Johnson),    A.,    i, 
677. 
Methylthiolcarbozymethylbenzoic  acid. 
See  4-Carboxy-m-tolvlthiolacetic  acid. 
2-Methylthiol-l:4-dimethyldihydro-6- 
pyrimidone   (Wheeler  and  McFar- 
land).  A.,  i,  678. 
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6-Methyltbiol-l:4-  and  -3:4-dimetliyl-2- 

pyrimidone  (Wheelek  and  McFak- 

LAND),  A.,  i,  970 
6-Methylthiol-3-metIiylacetophenone 

(AuwERS  and  Arndt),  A.,  i,  176. 
2-  Methy  lthiol-4-metliylbenzoic         acid 

(Farbwbkke  voRM.  Meister,  Lucius, 

&  Bruning),  a.,  i,  251. 
2-Methyltliiol-4-metliylpy  rimidine,      6  - 

chloro-,  and  6-thio-  (Wheeler  and 

McFarland),  a.,  i,  969. 
6-Methyltliiol-3-methyl-2-pyrimidone 

(Wheeler    and    Johnson),     A.,    i, 

677. 
6-Metliyltliiol-4-metliyl-2-pyrimidone, 

and    action    of    methyl    iodide,    and 

benzyl  chloride    on  (Wheeler    and 

McFarland),  A.,  i,  969. 
l-MethyItliiolphenyl-4-methylsulpli- 

oxide  and  its  dibromide  (Zincke  and 

Frohneberg),  a.,  i,  643. 
j7-Metliylthiolphenyltriiuethylainmon- 

ium  chloride  and  iodide  (Zincke  and 

Jorg),  a.,  i,  790. 
6-MethyltIiiol-2-pyrimidone  (Wheeler 

and  Johnson),  A.,  i,  677. 
l-Methyltriazole-4-carboxylic  acid,     5- 

hydroxy-,  methyl  ester,  and  5-chloro-, 

and  its  methyl  ester  (Dimroth  and 

Hess),  A.,  i,  269. 
l-Methyl-5-triazolone-4-carbozylicacid, 

methyl  ester  (Dimroth  and  Hess), 

A.,  i,  269. 
1 -Methy luracil,  5-hydroxy-,  and  2-thio- 

5-hydroxy-  (Johnson  and  Jones),  A., 

i,  423. 
3-Methylaracil,  preparation  of 

(Wheeler    and    Johnson),     A.,    i, 

677. 
4-Methyluracil,    benzyl    derivatives    of 
(Wheeler  and  McFarland),  A.,  i, 
677. 

6-thio-  (Wheeler  and  McFarland), 
A.,  i,  969. 
jS-Methylvaleramides,  d-  and  r-  (Marck- 

WALD  and  Nolda),  A.,  i,  351. 
cZ.)3-Methylvaleric  acid,  a-brorno-,  and 

its  chloride  (Abderhalden,  Hirsch, 

and  Schulkr),  A.,  i,  770. 
o-Methylvaleronitrile,  a-hydroxy- 

(Ultee),  a.,  i,  294. 
(2-/8-Methylyalerylglycine,         a-bromo- 

(Abderhalden,         Hirsch,         and 

Schulkr),  A.,  i,  770. 
2-Kethylyinylperiniidine    (Sachs    and 

Steinek),  A.,  i,  970. 
l-Methylzanthiiie,  synthesis  of  (Engel- 

mann),  a.,  i,  192. 
Hicro-balancea,  and  a  new  method  of 

weighing  minute  quantities  (Steele 

and  Grant),  A.,  ii,  876, 
Microdxemical  analysis.       See  Analysis. 


Micro-organisms,        biochemistry       of 

(Franzen  and  Lohmann),  A.,  ii, 

1044. 
growth  of,    in  varying  percentages  of 

oxygen    (Moore    and    Williams), 

A.,  ii,  601. 
assimilation  of  nitrogen  as  ammonia, 

nitrates,  and  amides  by  (Bierema), 

A.,  ii,  692. 
soil,  assimilation  of  nitrogen  of  the  air 

by  (StranAk),  A.,  ii,  692.  _ 
See  also  Bacteria,  Fermentation,  and 

Yeast. 
Microscopic     analysis.        See      under 

Analysis. 
Migration  constants.    See  under  Electro- 
chemistry. 
Milk,   theory  of  curdling  of,  by  rennet 

(Werncken),  a.,  i,  278. 
fresh,    coagulation    of,    by  rennet    of 

the    papaw    tree    {Carica   papaya) 

(Gerber),  a.,  i,  278. 
the  condition  of  the  calcium  in  (Rona 

and  Michaelis),  A.,  ii,  913. 
existence  of  carbophosphates  in,  and 

their  precipitation  by  pasteurisation 

(Barilla),  A.,  ii,  820. 
enzymes  of  (BoRDAS  and  Touplain), 

A.,  ii,  505. 
composition  of  the  membrane  of  the 

fat  particles  of  (Abderhalden  and 

Voltz),  a.,  ii,  330. 
reducing  properties  of  (Trommsdoeff), 

A. ,  ii,  330. 
influence  of  sugars  on  the  secretion  of 

(Piantoni),  a.,  ii,  164. 
influence  of  addition  of  salts  to  fodder 

on  the  composition  and  quantity  of 

(v.  Wendt),  a.  ,  ii,  164. 
anti-putrescent  effects  of  copper  salts 

on  (Springer  and  Springer),  A., 

ii,  509. 
determination  of  temperature  of  pas- 
teurisation of,    in   connexion   with 

its  industrial   application,   and   in- 
fluence of  heat  on  conservation  of 

physiological  properties  of  (M.AZt, 

Gu^RAULT,   and  Dinescu),  A.,  ii, 

697. 
sterilisation  of,    by  ultra-violet  rays 

(Henri  and  Stodel),  A.,  ii,  335. 
objections   to   the    use  of    potassium 

dichromate    as    a    preservative    of, 

for   analysis  (Monvoisin),   A.,    ii, 

192.  ^ 

preserved  with  potassium  dichromate,    ^M 

action  of  light  on  (Gascard),  A.,  ii,    V 

356. 
the  Schardinger  reaction  for  (Sohern), 

A.,  ii,  708. 
human,  separation  of  caaeinogen  from 

(Engel),  a.,  ii,  195. 
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Milk,  liuman  and  ass'.s,  gastric  digestion 

of  (Gaucher),  A.,  ii,  326. 
human   and  cow's,  lecithin   and   iron 

content  of  (Glikin),  A.,  ii,  1038. 
of    a    woman    sixty-two    years    old 

(Frankel),  a.,  ii,  697. 
from  tuberculous  cows,  chemical  com- 
position   of   (Monvoisin),    a.,   ii, 

1040. 
cow's,  buffalo's,   goat's,   hnman,  and 

ass's,    distribution    of   nitrogen    in 

the  precipitation   by  acids  and   by 

rennet    of    (Friedheim),     A.,    ii, 

687. 
estimation  of  lactose  in,  by  Michaelis 

and   Rona's  method  (Oppenheim), 

A.,  ii,  836. 
estimation  of  nitrogen  in  (Wieonkr), 

A.,  ii,  517. 
estimation  of  potassium  in  (Dru8HKI.)i 

A.,  ii,  95. 
estimation  of  added  water  in  altered 

(Klino  and  Roy),  A.,  ii,  525. 
detection  of  benzoic  and  salicylic  acida 

in  (Robin),  A.,  ii,  273. 
detection   and  estimation  of   formal- 
dehyde    in      (Shrewsbury     and 

Knapp),  a.,  ii,  192. 
detection   of  formaldehyde,  hydrogen 

jieroxide,      and      persulphates      in 

(Rothenfusser),  a.,  ii,  91. 
detection  of  salicylic  acid  in  (Sapo- 

retti),  a.,  ii,  101. 
defecation  of,  for  the  estimation  of  the 

lactose  by  copper  solutions  (Cabrez), 

A.,  ii,  625. 
treated  witli  formaldehyde,  estimation 

of  proteins  in  (Aorestini),  A.,  ii, 

194. 
colorimetric  method  for  the  estimation 

of  formaldehyde  in  (Jones),  A,,  ii, 

99. 
direct  estimation  of  formaldehyde  in 

(Aorestini),  A.,  ii,  194. 
volumetric  estimation  of  caseinogen  in 

(Hart),  A.,  ii,  1060. 
See  also  Colostrum. 
Milk  sugar.     See  Lactose. 
Mimetite  from  the  cupriferous  strata  of 
Beua  (d)e  Padru  (Ozieri)  (Serra),  A., 
ii,  492. 
Mineral  acids.     See  under  Acids. 

kingdom,  colloidal  colouring  matters 
in  the  (Doei.ter),  A. ,  ii,  409. 

hydrogels  in   the   (Cornu),  A.,  ii, 
222. 

hydrogels  of,  in  the  groups  of  the 
elements,  sulphides,  and  halides 
(Cornu),  A.,  ii,  409. 
oils.     See  Naphtha,  Oils,  mineral,  and 

Petroleum, 
waters.     See  under  Water. 


Mineralogical  and  eeological  explora- 
tion of  Egufi,  results  of  (Qabdk),  A., 
ii,  676. 
Mineralogy  of  Sardinia  (Millositioh), 
A.,  ii,  248. 
colloidal  chemistry,  and  geology,  the 
borderland  between  (Dokltkr  and 
Cobnc),  a.,  ii,  303,  408. 
Minerals,   Egyptian  (Couyat),  A.,  ii, 
813. 
of  the  Faeroe  Islands  (Heddlv),  A.,  ii, 

62. 
of    the    pegmatite-veins   with   lithia- 
tourmaline     in     Madagascar    (La- 
croix),  a.,  ii,  58. 
rare,    from  Renfrewshire  (Houston), 

A.,  ii,  63. 
Sardinian  (Serra),  A.,  ii,  492. 
of   the  fumaroles  of    Vesuviua   (La- 

CROix),  A.,  ii,  57. 
selective     reflection     and    molecular 

weight  of  (Coblentz),  A.,  ii,  281. 
magnetic  dichroiam  of  (Meslin),  A., 

ii,  629. 
action  of  oxidising  and  redacing  gaaes 
on  the  colour  of  (Hermann),  A.,  ii, 
56. 
action  of  radium  and  ultra-violet  rays 
on  the  colours  of  (Doelter),  A.,  ii, 
S68. 
stability  of  the  colours  of,  produced 

by  radium  (Doelter),  A.,  ii,  455. 
search   for  the  heavier  gases  of  the 
helium  group  in  (Hoolet),  A.,  ii, 
884. 
radioactive.  See  under  Photochemistry, 
containing    tantalum,    niobium,    and 
titanium,       the      opening-up      of 
(Giles),  A.,  ii,  352. 
Mint-nickel,     examination      of     (van 
Heteren  and  van  der  Waerden), 
A.,  ii,  350. 
Miztores,    binary,     and     concentrated 
solutions    (Dole7ALEk),   A.,   ii, 
22. 
exhibiting  a  maxin:  am  or  minimum 
pressure,    relation    between    the 
compositions  of  the  vapour  and 
solutions  of  (Makovetzki),  A., 
ii,  215. 
analysis    of,     by    vapour    density 
apparatus    (Blackman),    A.,    ii, 
643. 
Molecniar  attraction  (Mills),  A.,  ii,  862. 
complexity  in  the  liquid  state  (Holmes 

and  Sageman),  T.,  1928. 
condition  of  salts  dissolved  in  a  fused 
salt  (Foote  and  Martin),  A.,  ii, 
638. 
conductivity,  change  of,  with  the  con- 
centration (Plotnikoff),  a.,  ii,  13. 
diameters  (Sutherland),  A.,  ii,  222. 
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Molecular  dimensions  on  the  basis  of  the 
kinetic  theory  of  ga8es(RElNGANUM), 
A.,  ii,  223. 
volumes.     See  Volumes,  molecular, 
weights.     See  "Weights,  molecular. 
Molecule,  calculation  of  the  number  of 
degrees   of    freedom    of   a,    among 
which   the   partition   of  energy   is 
governed  by  the  principal  tempera- 
ture (Bateman),  a.,  ii,  210. 
influence  of  mass  distribution  in  the, 
on  the  magnitude  of  the  molecular 
forces  (E.  BosE  and  M.  Bose),  A., 
ii,  989, 
Molecules,   new  proof  of   existence  of 
(Svedberg),     a.,     ii,     277,     561, 
723. 
dissolved,   optical   perceptibility   and 
electrical  migration  of  (Coehn),  A., 
ii,  841. 
Mollusca,  physiology  of  (Mendel  and 

Wells),  A.,  ii,  419. 
Molybdates.     See  under  Molybdenum. 
Molybdenite,  analysis  of  (Teautmann), 
A.,  ii,  942. 
estimation  of  molybdenum  in  (Ool- 
lett  and  Eckhardt),  A.,  ii,  941. 
Molybdenum,  preparation  of  (Pring  and 
Fielding),  T.,  1504  ;  P.,  215. 
dissymmetrical  separations  in  the  Zee- 
man  effect  in  (Jack),  A.,  ii,  280. 
Molybdates    of  i^  nickel    and    cobalt 

(Grossmann),  a.,  ii,  186. 
Fhosphovanadiomolybdates    (Blum), 
A.,  ii,  54. 
Molybdenum      hexathiocyanate      salts 
(Rosenheim),    A.,    i,    141,    558 ; 
(Maas  and  Sand),  A.,  i,  637. 
complex   organic  acids  of,  and   their 
salts  (Mazzucchelli),  A.,  i,  877. 
Molybdenum,  estimation  of,  ia  molyb- 
denite (Collett  and  Eckardt),  A., 
ii,  941. 
Monarda  didyma  oil  (Schimmel  &  Co.), 

A.,  i,  113. 
Monazite,  does  thorium  exist  as  silicate 
in    (Kress    and    Metzger),   A.,   ii, 
588. 
Monazite  sand,  estimation  of  thorium 
in  (Haxjser  and  Wirth),  A.,  ii,  352  ; 
(Borelli),  a.,  ii,  522. 
a-  and  /3-Monolaurin  and  phenylcarb- 
amate  of  /3-compound  (GrOn  and  v. 
Skopnik),  a.,  i,  874. 
Mordants,   tetragenic    double    salts    of 
antimony  fluoride  as  (Rosenheim  and 
GRiJNBAUM),  A.,  ii,  243. 
Morin  pentamethyl  ether  (Schorigin), 

A.,  i,  165. 
Morinda  cUrifolia  L. ,  essential  oil  from 
the  fruit  of  (van  Rombuegh),  A.,  i, 
697. 


Morinite,  composition  of  (Carnot  and 

Lacroix),  A.,  ii,  58. 
Morphine  (Knorr,  Horlein,  and  Stau- 
bach),  a.,  i,  951,  952. 
detection  of  (Reichard),  A.,  ii,  194. 
estimation  of,  in  opium  (Carlson), 
A.,  ii,  838. 
a^oMorphine,  varying  activity  of,  pre- 
parations,     and      pharmacological 
behaviour    of,    derivatives    (eupor- 
phine,  etc.)  (Harnack  and  Hilde- 
BRANDT),  A.,  ii,  1042. 
hydrochloride  (Schmidt  and  Gaze), 
A.,  i,  50. 
composition  of  (Dott),  A.,  i,  119. 
^•Morphine  (Bertrand  and  Meyer), 

A.,  i,  601. 
Morpholine,  rfihydroxy-,  and   its  auri- 
chloride   and   hydrochloride   (Wolff 
and  Marburg),  A.,  i,  16. 
Morpholones  (Fourneau),  A.,  i,  50. 
Morpholylsemicarbazone  and  its  additive 
salts  (Wolff  and  Marburg),  A.,  i, 
16. 
Morphotropic  relationships  between  the 
derivatives  of  picric  acid  (Jerusalem), 
T.,  1275  ;  P.,  201. 
Morphotropy   of   some   synthetic    com- 
pounds (RosiCK'i^),  A.,  i,  458. 
Mosandrite    and    wcihlerite,     occurring 
together,    chemical   investigation   of, 
and    of    minerals     of     the    matrix 
(Tschernik),  a.,  ii,  1028. 
Mucic  acid,  action  of  nitric  anhydride 
on  (Brown  and  Gibson),  A.,  i,  207. 
oxidation    of,    in    presence    of    iron 
(Ferraboschi),  T.,  1248  ;  P.,  178. 
dihydroxy-  (Ferraboschi),  T.,  1252  ; 
P.,  178. 
Mucoid  iu  the  intestinal  mucous  mem- 
brane of  the  horse  (Bywaters),  A.,  ii, 
415. 
Muconic    acid,    dimenthyl    ester,    and 
dibrucine    salt,    and    their    rotatory 
powers    (Hilditch),   T.,    1571  ;    P., 
214. 
Mugwort,  oil  of.  See  Artemisia  vulgaris. 
Mulberry  culture,  application  of  carbon 

disulphide  in  (Sirker),  A.,  ii,  927. 
Mummies,  Egyptian,  mono-amino-acids 
in  the  muscular  substance  of  (Abder- 
iiALDEN  and  Brahm),  A.,  i,  750. 
Mumuta  grass  tubers,  oil  from  (Schim- 
mel &  Co.),  A.,  i,  114. 
Muscarine,    action    of,    on    the    heart 
(MacLean),  a.,  ii,  254. 
synthetic,  behaviour  of,  in  the  animal 
body  (FiJHNER  and  Rosenow),  A., 
ii,  1042. 
Muscle,   effect  of  temperature  on  the 
osmotic    properties    of  (de    Souza), 
A.,  ii,  819. 
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MuBole,    electric    charges    on    (Habkr 
and      Klemensikwicz),      A.,      ii, 
785. 
heat-coagiilation  in  plain  (Meigs),  A., 

ii,  251. 
autolytic  formation  of  lactic  acid  in 

(Frew),  A.,  ii,  602. 
salts  of  (Ukano),  a.,  ii,  163. 
of     Acanthias    vulgaris,    extract    of 

(Suwa),  a.,  ii,  686, 
amphibian,    spontaneous    movements 
of,  in  saline  solutions  (Minea),  A., 
ii.  76. 
of  fish.     See  Fiah. 

frog's,  influence  of  strong  organic  bases 
on   the  resting  current  and  ex- 
citability of  (HoREit  and  Wald- 
ENBElio),  A.,  ii,  251. 
action  of  guanidino  on  (Camis),  A., 

ii,  819. 
action  of  methyl  and  ethyl  alcohols 
on  (VerzXh),  a.,  ii,  688. 
frog's  skeletal,  sodium  of  (Fahr),  A., 

ii,  330. 
heart,  cholesterol  in(ELLiBand  Gard- 
ner), A.,  ii,  252. 
ox,  hydrolysis  of  (Osborne  and  Jones), 

A.,  ii,  748. 
of   cold-blooded    animals,    action    of 
sodium  cyanide  on  (Dontas),  A.,  ii, 
76. 
of  scallop  {Pectens  viradiana),  hydro- 
lysis of  (Osborne  and  Jones),  A., 
ii,  417. 
smooth,  heat  coagulation  in  (Mbios), 

A.,  ii,  417. 
striated,  action  of  digitalin  and  allied 
substances  on    (Waller),  A.,    ii, 
264. 
striped,  comparative  effect  of  alcohol, 
ether,  and   chloroform  on,  and  of 
muscarine  and   atropine  on  (Wal- 
ler), A.,  ii,  75. 
MuBOolar  work,  isometric,  influence  of 
training    on    the    output    of    carbon 
dioxide     in     (Hellsten),     A.,     ii, 
1029. 
Mnaical     arc.      See    under     EUectro- 

chemistry. 
Mustard  oils.     See  Thiocarbimides. 
Hyristicinaldehyde,      preparation      of 
(Salway),  T.,  1208  ;  P.,  175. 
nitro-,     action     of     nitric     acid    on 
(Salway),  T.,  1160;  P.,  160. 
Myristicinamide  (Salway),  T.,  1161. 
Myristicinic  acid,  action  of  nitric  acid 
on,      and      nitro-      (Salway),     T., 
1165. 
Myristicinoyl  chloride  (Salway),   T., 

1161. 
Myristicinylaminoacetal   hydrochloride 
(Salway),  T.,  1212. 


MTriaticinylideneaminoacetal  and  re- 
duction products  of  (Salwat),  T., 
1211. 

7Myriito-a-8tearin  (Geun  and  v. 
Skopnik),  a.,  i,  875. 

Xyrmekite,  formation  of  (Schwa  ntke), 
A. ,  ii,  588. 


Naegite  (Wapa),  A.,  ii,  60. 

Haphtha,  influence  of  centrifugal  force 

on  the  optical  and  other  properties 

of  (Rakusin),  a.,  ii,  163. 
Bibi-Eybat,   optical    investigation  of 

(Rakusin),  A.,  ii,  688. 
Caucasian,  occurrence  of  /M-dimethyl- 

pentane  in  (Chonin),  A.,  i,  450. 
Grosny,  optical  and  other  properties  of 

(Rakusin),  A.,  i,  281. 
Sakhalin,     optical     investigation    of 

(Rakusin),  A.,  ii,  246. 
Haphthaceneqointaydrone  (Vos- 

winckel),  A.,  i,  167. 
Kaphthaceneqoinone,  7:10-^ichloro-l- 
hydroxy-,  7:10-f/ichloro-l  :6-<iihydroxy-, 
7:10-rftchloro-l  :6-diacetoxy-,  7:10-<i»- 
chloro-,  l:5-rfihydroxy-7:10-dichloro-6- 
amino-1 -hydroxy-,  7:8:9:10-  /Wrachloro- 
1-hydroxv-,  and  7:8:9:10-^/rachIoro- 
1-6-rfihyaroxy-  (Harrop,  Nobris,  and 
Weizmann),  T.,  283. 
Naphthacene  series  (Voswinckel),  A., 

i,  ItiH. 
(l:5)-NaphthadiqainoUne     and    its    di- 
hydrochloride  and  dinitrate   (Finger 
and  Spitz),  A.,  i,  523. 
a-Naphthaflaoran,  Mnichloro-  (Harrop, 

NouRis,  and  Wkizmann),  T.,  286. 
1-Naphthaldehyde,    3-chloro-4-hydroxy- 
(Bezdzik  and   Friedlander),  A.,  i, 
416. 
2-Naphtlialdehyde,  1 -hydroxy-,  and  its 

oxime  and  phenylhydrazone  (Bez- 

DziK    and    Friedlander),    A,,    i, 

416. 
2:5-rfthydroxy-  (Bezdzik  and  Fried- 
lander), A.,  i,  416, 
Naphthalene,  latent  heat  of  vaporisation 

and  specific  heat  of  (Kurbatoff),  A., 

ii,  120. 
anthracene,     and     their     derivatives, 

melting-point  curves  and  dielectric 

constants    of    binaiy    mixtures    of 

(RuDOLFi),  A.,  ii,  536. 
spontaneous  crystallisation  of  chloro- 

acetic  acid  and  its  mixtures  with 

(MiERs  and  Isaac),  A.,  i,  356. 
new    method    for    preparation   of   $- 

halogen  derivatives  of  (Darzins  and 

Berger),  a.,  i,  297. 
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Naphthalene,    ana-(l:5)-derivatives   of, 

application  of  sulphite  reaction  to 

(BucHERER  and  Uhlmann),  A.,  i, 

787. 

combustion  of,  and  the  atomic  weight 

of  carbon  (Scott),  P.,  310. 
sulphonation     of     (EuwEs),     A.,    i, 

707. 
picrate  and  the  estimation  of  naphthal- 
ene (JoRissEN  and  Rutten),  A.,  ii, 
523. 
Naphthalene,   amino-.      See  Naphthyl- 
amines. 
diamine-.      See  Napbthylenediamine. 
l-chloro-2:4-(^tnitro-    (Ullmann    and 

Bkuck),  a.,  i,  21. 
2:7-«^ihydroxy-,  condensation  of,  with 
aromatic    aldehydes    and  ammonia 
(Beschke,  Rolle,  and  Strum),  A., 
i,  961. 
nitro-,   detection   of,    in   mineral   oils 
(ScHTiLz),  A.,  ii,  943. 
Naphthaleneazo-jt^cresols,   a-,    and    $-, 
and    their     acetates,     and     0-acetyl- 
hydrazo-derivatives  (AuwERS,    Hirt, 
and  V.  DER  Heyden),  A.,  i,  439. 
1:8-Naphthalenediamine  oxalates 

(Sachs),  A.,  i,  428. 
Naphthalene  series,  ring  formations  in 
the  peri-position  of  the  (Sachs),  A. ,  i, 
426;    (Sachs  and    Steiner),   A.,    i, 
970. 
Naphthalenesulphinic  acids,  a-,  and  fi-, 
ferric  salts,  reactions  of  (Thomas),  T., 
344. 
Naphthalene-8-salphonic    acid,    l:5-di- 
hydroxy-  (Bucherer  and  Uhlmann), 
A.,  i,  788. 
jS-Naphthalenesulphonyl-rZ/alaninamide 

(Koenigs  and  Mylo),  A.,  i,  87. 
/3•Naphthalenesulphonyl-c2^aminobatyr- 
amide  (Koenigs  and  Mylo),  A.,   i, 
87. 
j3-Naphthalenesulphonylanthranilicacid 
and     its     ethyl    ester,    and    chloride 
(Schroeter  and  Eisleb),  A.,  i,  676. 
jS-Naphthalenesulphonyl-Z-asparagine 

(Koenkjs  and  Mylo),  A.,  i,  88. 
jS-Naphthalenesulphonylclupeine 

(Hihayama),  a.,  i,  344. 
/S-Naphthalenesulphonylclupeone 

(Hirayama),  a.,  i,  344. 
jB-Naphthalenesulphonyl-c^Mencinamidc 

(Koenigs  and  Mylo),  A.,  i,  88. 
jS-Naphthalenesulphonyl-c^Z-phenyl- 
alaninamide  (Koenigs  and  Mylo),  A., 
i,  88. 
/3-NaphthaIeneBalpho]lyl-d^Talinamide 

(Koenigs  and  Mylo),  A.,  i,  88. 
Naphthaloperinone    and    c^ibromo-,   di- 
nitro-,   and  rfiamino-  (Sachs),  A.,  i, 
430. 


Naphthan/S-diols,    cis    and  trans,   and 

their  diacetates  and  diphenylurethanes, 

and  cis  +  ^raws-compound   (Leroux), 

A.,  i,  569. 

l:2-o-Naphthapyrone      (Bezdzik      and 

Friedlander),  a.,  i,  416. 
aj3-Naphthapyrone,    3-cyano-4-hydroxy- 
{Z-ajano-{\:2)-7iaphthaietronic  acid), 
and  its  ethyl  ether,  and  potassium, 
and    silver    salts    (Anschl'tz    and 
Runkel),  a.,  i,  732. 
4 -hydroxy-  {{\:2)-naphihatetronic  acid) 
(Anschxttz  and  Runkel),  A.,  731. 
/8j3-Naphthapyrone,  3eyano-4-liydroxy-, 
{^-cyano-{2:d)-naphthatetronic    acid) 
and  its  copper,  and  sodium  salts  and 
acetate  (Anschutz  and  Graff),  A., 
i,  665. 
4-hydroxy-  {{2:d)-naphthatetro7iic  acid) 
(Anschl'Tz    and    Graff),    A.,    i 
665. 
ojS-Naphthapyr  one-  3  -  carboxylamide,    4 
hydroxy-   (Anschutz   and   Kunkel) 
A.,  i,  732. 
;8y8-Naphthapyrone-3-carboxylamide,    4 
hydroxy-  (AnschIttz  and  Graff),  A. 
i,  665. 
o;3-Naphthapyrone-3-carboxylic       acid, 
4-hydroxy-,   ethyl  ester  {Z-carhethoxy 
{l:2)-naphthatetronic    acid),    and     its 
ethyl  ether,   and  metallic   salts   (An 
SCHUTZ  and  Runkfl),  A.,  i,  731. 
;3j3-Napthapyrone-3-carboxylic  acid,    4 
hydroxy-,    ethyl    ester   \Z-carhethoa^ 
{2:S)-na2Mhatetrc»iic    acid),    and    its 
methyl  ether,  metallic  salts,  acetate, 
and  phenylhydrazide  from  (AxschOtz 
and  Graff),  A.,  i,  665. 
a-N-6 

I         -Naphthaquinacridine    and    its 
)8-CH-5     aurichloride      (Senier      and 

COMPTON),  T.,  1631  ;  P.,  220. 
)8-N-6 

I         -Naphthaquinacridine  and    its 
o-CH-5    salicylate  (Senier  and  Comp- 

ton),  T.,  1632;  P.,  220. 
)3-Naphthaquinonehydrazones.      See   2- 

Bi>nzeneazo-a-naii)itli()ls. 
j8-Naphthaquinone-j[>-tolylhydrazone. 

See  2-/)-Tolueneazo-a-iiai)hthol. 
1;8-Naphtha8ultain,    2:4-rftnitro-   (Far- 
benfabriken  vorm.  F.  Bayer  &  Co. ), 
A.,  i,  711. 
l:8-NaphthaBultam8alphonic  acid,    and 
nitro-,  .sodium  salt  (Farbenfabriken 
voitM.    F.    Bayer    k    Co.),    A.,    i, 
711. 
l:3:7:9Naphthatetraziiie,4:6-f/iliydroxy- 
(Booert      and      Kropff),      A.,      i, 
844. 
l:2-Naphthatetronic  acid.   See  a/3-Naph- 
tliapyrone,  4-liydroxy-. 
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(2:8)-Naphthatetroaic  acid.  Spo  0$ 
Naphtliapyroiie,  4-liydroxy-. 

Kaphthathianthren.  See  Dinaphthyleue 
(^/sulphide. 

Naphthene,  oxidation  of,  by  air  in  pre- 
s(;iice  of  alkali  (Charitschkoff),  A., 
i,  896. 

Naphthoic  acids,  optically  active  re- 
duced (PicKARD  and  Yates),  T.,  1011  ; 
P.,  lf)2. 

a-Naphthol,    2:4-rfinitro-,   reactions    of, 
and    its    ethers    (Ullmann    and 
Bkuck),  a.,  i,  21. 
salts  of  (KoRCZYN.sKi),  A.,  i,  149. 

iS-Naphthol  and  picric  acid,  combination 
of  (Pklet-Jolivet  and  Henxy),  A., 
i,  468. 

2-NaphthoI,     8-acetylamino-,     and     1- 
nitroso-8-acetylamino-  (Kehrmann 
and  Engelke),  A.,  i,  150. 
8-amino-,  derivatives  of  (Kehrmank 

and  Engelke),  A.,  i,  150. 
o-nitro-,  salts  of  (Korczynski),  A.,  i, 
149. 

Naphthols,  amino-,  preparation  of  0- 
acetyl  derivatives  of  (Farbex- 
fabiuken  vokm.  F.  Bayer  &;  Co.), 
A.,  i,  339. 

a-Naphtholarsinic  acid.  See  Naphtliyl- 
araiiiic  acid,  4-liydi().\y-,  under  Arsenic. 

;'-i3-Naphtholazobenzoio  acid,  isopropyl 
ether  (Fakbenfabkiken  vorm.  F. 
B.O'ER  &  Co.),  A.,  i,  921. 

a-Naphthol  7-8alphonic  acid,  2-nitro-4- 
aniino-,  diazo-derivative  of,  2-nitro-, 
and  its  copper  salt,  and  2-amino-,  and 
its  sodium  salt  and  oxazine  dye  deriva- 
tive (FiNGEU,  Bretrcii,  and  Zeh),  A., 
i,  471. 

a-Naphthol-8-salphonio  acid,  5-amiuo- 
(BucHEUER  and  Uhlmann),  A.,  i, 
788. 

Naphthol  yellow-S  (Finger,  Bretsch, 
and  Zeh),  A.,  i,  470. 

2-Naphthoxyl  chloride,  3-acetoxy-,  and 
amide  and  anilide  (AnschUTZ  and 
Graff),  A.,  i,  665. 

2-/3-Naphthoylbenzoic  acid,  3:6-rfichloro- 
1 '-hydroxy- and -4'-bromo-l'-hydroxy-, 
and  3;4:5:6-/«<rachloro-l'-hydroxy-, 
and  -4'-bromo-l '-hydroxy-,  and  their 
sodium  salts  (Harrop,  Norris,  and 
Weizmann),  T.,  282, 

2-Naphthoylcyanoacetate,  8-acetoxy-, 
ethyl  ester  (AnschOtz and  Graff),  A., 
i,  665. 

Naphthylallyl- carbamide  and  -thio- 
carbimide,  S-aniino-  (Sachs),  A.,  i, 
432. 

a-Naphthylamine hydrogen  tartrate,  rota- 
tory power  of  (MiNGUiN  and  Wohlge- 
muth) A.,  i,  11. 


a-Naphthylamine-S-sulphonic    acid,    r> 

acetylamino-    (Bucherer    and   Uhi,- 

mann),  a.,  i,  787. 
l-Naphthylaminoanthraqainone,  o- 

amino-,    and   its   J\'-acctyl   derivative 

(Laub^,  and  Kdnig),  A.,  i,  55. 
a-  and  )9-NaphthyIaniinomethyIeneaceto- 

acetic  acids,  ethyl   esters  of  (Daixs 

and  Buown),  A.,  i,  781. 
a-  and  0-  Naphthylaminomethyleneaceto- 

acetyl-a-  and   -/3-naphthylamide  and 

dibromide  of  a-compound  (Dains  and 

Brown),  A.,  i,  781. 
a-     and     3-NaphthyIaminomethylene- 

acetylacetone  (Dains  and    Brown), 

A.,  i.   782. 
fi  -  Naphthylaminomethy  lenebentyl 

cyanide  (Dains  and  Bkown),  A.,  i, 

782. 
d-Naphthylamino-ff-methylenecamphor 

(Pope  and  Read),  T.,  178  ;  P.,  19. 
a-      and      /S-Naphthylaminomethylene- 

cyanoacetic  acids,  ethyl  esters  (Dains 

and  Bkown),  A.,  i,  782. 
a-  Naphthylaminomethylenedeozybeni  - 

oin  (Dains  and  Brown),  A.,  i,  782. 
4-3-Naphthylanunomethylene-l:3-di- 

pheiiyl-5-pyrazole        (Dains        and 

Brown),  A.,  i,  782. 
a-      and      jS-Naphthylaminomethylene- 

malonie  acid,  a-  and  /S-naphthylatuides 

of  the  ethyl  esters  of,  bromo-derivative 

of  the  a-compound,  and  anilide  (Dains 

and  Brown),  A.,  i,  781. 
4-a-  and  j3Naphthylaminomethylene-l- 

phenyl-3-methyl-5-pyrazoloiie  (Dains 

and  Brown),  A.,  i,  782. 
o-  and /3-Naphthylanthramine  (Padova), 

A.,  i,  65i). 
Naphthylarsinic     acid.       See      under 

Arsenic. 
a-Naphthylcarbamic  acid,  esters  of,  with 

fatty  alcohols (Neubero  and  Kansky), 

A.,  i,  690. 
s-l-Naphthylcarbaiiudo-l:3:4-triazole 

(Bl-Low),  A.,  i,  681. 
a-Naphthylcinchotozol       (Co.manducci 

and  Melone),  A.,  i,  409. 
a-Naphthyldihydrocarvone  and  its  oxime 

(Szelinski),  a.,  i,  246. 
a-Naphthyldimethylamine,    2:i-dinitT0- 

(Ullmann  and  Bruck),  A.,  i,  22. 
Naphthyldinaphthylenemethyl  chloride 

(ScHMiDLiN  and  Massini),  A.,  i,  563. 
o-Naphthylenebis-l-aminoanthraqnin* 

one  (LAUBfi  and  Konig),  A.,  i,  55. 
1:3-Naphthylenediainine,  formation  of, 

from)3-imino-o-cyano-7-phenylpropane 

(Best  and  Thorpe),  T.,  8, 
1:5-Naphthylenediamine,  quinolinc 

derivatives  of  (Finger  and  Spitz),  A., 

i,  523. 
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1:8-Naphtliylenediaiuine,  production  of 

iminazoles    from     (Farbenfabeiken 

VORM.  F.  Bayer  &  Co.),  A.,  i,  263. 
l:3-Naplithylenediamine-2-carboxylic 

acid    and   its  methyl    ester    and   its 

hydrochloride    (Best    and    Thorpe), 

T.,  11. 
1: 5  -Naphthylenediaminedicrotonic  acid, 

ethyl  ester  (Finger  and  Spitz),  A.,  i, 

523. 
Naphthylene-l'.S-dibenzylideneimine, 

2:7-rfihydroxy-,  and  its  salts,  and  tri- 

acetyl,     and     tribenzoyl     derivatives 

(Beschke,  Rolle,  and  Strum),  A.,  i, 

962. 
Naphthylene- 1;  8-difurfurylideneimine, 

2:7-dihydroxy-,  and  its  salts,  triacetyl 

and  tribenzoyl  derivatives  (Beschke, 

Rolle,  and  Strum),  A.,  i,  963. 
2-Naplithylhydrazine-6-sulpho]iic     acid 

and  its  sodium  salt  (Bucherer  and 

Schmidt),  A.,  i,  522. 
Naphthylhydrazines,  action  of  sulphites 

on  (Bucherer  and  Schmidt),  A.,  i, 

521. 
a-Naphthylidene-m-toluidine,      2-hydr- 

oxy-   (Senier  and  Shepheard),  T., 

1954. 
a-Naphthylmethyl  bromide  (Schmidlin 

and  Massini),  A.,  i,  562. 
)8-Naphthylphtlialamicacid,benzylamine 

salt  (Tingle  and  Brenton),  A.,  i, 

799. 
jS-Naphthyl    propyl    ketone,    crystallo- 
graphy of  (Rosati),  a.,  i,  241. 
jS-Naphtliyltartramic  acid  and  its  aniline 

salt    and    ;8-naphthylamide    (Tingle 

and  Bates),  A.,  i,  910. 
Narceine  and  oximino-,  and  its  methiod- 

ide     dimethyl     ester    (Freund    and 

Oppenheim),  a.,  i,  410. 
Harcindone  (Freund  and  Oppenheim), 

A.,i,  411. 
Narcindonine  and  its  salts  and  derivatives 

(Freund  and  Oppenheim),  A.,  i,  410. 
Narcosis  and  deficiency  of  oxygen  (Mans- 

feld),  a.,  ii,  750. 
Narcotine,  new  reactions  and  detection 

of  (Labat),  a.,  ii,  710. 
Natural  waters.     See  under  Water. 
Neodymiom,  absorption  spectra  of  solu- 
tions of  (Stahl),  a.,  ii,  775. 

bromate  (James  and  Langelier),  A., 
ii,  735. 

chloride,    absorption    spectra    of,    in 
various  solvents  (Jones  and  Ander- 
son), A.,  ii,  197. 
Neon,  curious  property  of  (Collie),  A., 
ii,  663. 

radiation  of   spectral  lines   of,  in  a 
magnetic  field  (Puevis),  A.,  ii,  281. 

isotherms  of  (Onnes),  A.,  ii,  791. 


Nephrite    from     South     Island,     New 

Zealand  (Finlayson),  A.,  ii,  901. 
Nephritis,  experimental  (Green),  A,,  ii, 

253. 
Neptunite  from  San  Benito  Co.,  Cali- 
fornia, analysis  of  (Bradley),  A.,  ii, 
815. 
Nemst's  theorem,  application  of,  to  cer- 
tain heterogeneous   equilibria  (John- 
ston), A.,  ii,  390. 
Nerve,  influence  of  chemical  agents  on 
the   affinity  of,    for   dyes   (Fischel), 
A.,  ii,  330. 
Nerves,  influence  of  age  on  the  quantity 
and  chemical  distribution  of  phos- 
phorus in  (Diii5r6  and  Maurice), 
A.,  ii,  499. 
of   cold-blooded    animals,    action    of 
sodium  cyanide  on  (Dontas),  A., 
ii,  75. 
Nervous    system,  autonomic,  action  of 
picrotoxin  on  the  (Grunwald),  A.,  ii, 
599. 
Neurine  a  constituent  of  the  suprarenal 

gland  (Lohmann),  A.,  ii,  504. 
Neutralisation,    influence    of    tempera- 
ture on  the  change  of  volume  on,  for 
various   salts  at   different  concentra- 
tions (Freund),  A.,  ii,  550. 
Nevralteine  {sodium  j^-phetietulinorneth- 
anesulphonate),  pyramidone,  and  anti- 
pyrine  (MoNFERRiNo),  A.,  ii,  838. 
Nickel,  thermal  eff'ect  of  the  magnetic 
transformation  of  (Shukoff),  A.,  ii, 
209. 
electrochemical  behaviourof  (Schweit- 
zer), A.,  ii,  784. 
electromotive  force  of,  and  eflfect  of 
occluded  hydrogen  (Schoch),  A.,  ii, 
370. 
red  region  of   the    arc    spectrum   of 

(Stijting),  a.,  ii,  359. 
anode,  behaviour  of,  and  the  pheno- 
mena of  passivity  (Schoch),  A.,  ii, 
370. 
metallic,  absorption   of  hydrogen  by 
(SiEVERTS  and  Hagenacker),  A., 
ii,  242. 
and  its  oxide,  action  of  carbon  mon- 
oxide on  (Charpy),  a.,  ii,  406. 
action    on,   of   antimony    trichloride 

(Vigouroux),  a.,  ii,  149. 
hygienic  studies  on  (Lehmann),  A., 
ii,  333. 
Nickel  alloys  with  iron,  specific  heat  of 

(Dumas),  A.,  ii,  542. 
Nickel  antimonide  (Vigouboux),  A.,  ii, 
149. 
thallic  chloride (Gewecke),  A.,  ii,577. 
chromate  (Briggs),  A.,  ii,  893. 
eerie  fluoride  (Rimbach  and  Kilian), 
A.,  ii,  810. 
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Nickel  and  cobalt  molybdates  (Gross- 

mann),  a.,  ii,  180. 

nitrate,    anliydrous,    preparation    of 

(GuNTZ     and     Maktin),     A.,     ii, 

1019. 

peroxide,  true  (Pellihi  and  Mene- 

fiHiNi),  A.,  ii,  60. 
sulphide,  precipitation  of,  from  aqueous 
solutious  (TiilEL  and  Oiil).  A^  ii, 
318. 
Nickel,  complex  oxalates  of  (Deakix, 
Hcorr,  and  Stkklk),  A.,  i,  877. 
earbonyl,  toxicology  of  (Armit),  A.,  ii, 
168. 
Nickel,   estinaation  of,   in  presence    of 
cobalt  (Sanchez),  A.,  ii,  621. 
estimation  of,  in  nickel-staels  (Prett- 

ner),  a.,  ii,  441. 
estimation  of,  elect rolytically  (Schu- 
mann), A.,  ii,  97. 
electrolytic    estimation    of,    in    ores, 

steol,  etc.  (Tati-wk),  A.,  ii,  786. 
estimation    of,    volumetrically,    with 
potassium    cyanide     (Guossmann), 
A.,  ii,  97. 
indirect    volumetric      estimation    of 
(Bacovescu  and  Vlahuta),  A.,  ii, 
767. 
and  cobalt,  estimation  of,  according  to 
Koseuheim-Huldschinsky  (Pritze), 
A.,  ii,  705. 
and  cobalt,  Sanchez's  process  for  the 
separation  of  (Grossuann),  A.,  ii, 
941. 
separation  of,  from  iron  ( H  assrkidter), 
A.,  ii,  766. 
Nickel-iron,  possible  existence  of  a,  in 

meteorites  (Fletcher),  A.,  ii,  65. 
Nickel   steels,  estimation  of  nickel  in 

(Puettnkr),  A.,  ii,  441. 
Nicotine,  free,  in  tobacco  smoke  (T6th), 
A.,  ii,  839. 
the  binary  system  :  water  and  (Tsaka- 

lotos),  a.,  i,  412. 
silicotungstate  (Beutrand  and  Javil- 

lieu),  a.,  ii,  450. 
estimation  of  (Bertrand  and  Javil- 
lier),  a.,  ii,  450. 
{-Nicotine,  formation  of,  from  methyl- 
5-3-pyridylbutylamino  (Loffler  and 
Kober),  a.,  i,  827. 
Night-Boil,   preservation    of    (Aso    and 

Nishimura),  a.,  ii,  929. 
Niobium.     See  Columbium. 
Nitrates.     See  under  Nitrogen. 
Nitration  by  means  of  nitrogen  pentoxide 

(Gibson),  A.,  i,  11. 
Nitric  acid.     See  under  Nitrogen. 
Nitrides.     See  under  the  various  Metals 

and  Metalloids. 
Nitrification  of  soils  in  situ  (Pouget 
and  Guiraud),  A.,  ii,  428. 


Nitrile  oxides  (Wielaxd).  A.,  i,  216, 

217  ;  (FAKBWEnK-  ' *•   Meistek, 

Luciu-s,  k  BRt-  :,  923. 

relations  of,  to  the  :.  .^  of  Hoff- 
mann and  Curtius  (Farbwkhkb 
voEM.  Meister,  Lucicr,  k  BbOn- 
ING),  A.,  i,  923. 
Hitrilei,  preparation  of  o-nitro-deriva- 
tives  of  (Kalle  k  Co.),  A.,  i, 
717. 
and  carbylamines,  comparisons  between 

(Lemoclt),  a.,  ii,  644. 
aliphatic,  transfonnation  of,  into  ali- 
cyclic  imino-componnds  (Thokpb), 
P.,  17. 
bimolecular  (HtJBNER),  A.,  i,  141. 
See  also  a-Hydroxynitriles. 
Nitrites.     See  under  Nitrogen. 
Nitritoplato-aoids      (Hofuann       and 

lUcHNER),  A.,  i,   783. 
Nitroamines,   aromatic,  and  allied  sab- 
.stances,  the  transformation  of,  and  its 
relation    to  substitution    in   benzene 
derivatives     (British     Association 
Rkpohts),  a.,  i,   374. 
Nitro-derivatiTei,  thermochemical  invec- 
tigations  on  (Sventoslavsky),  A., 
ii.  863. 
aliphatic  (Steinkopf),  A.,  i,  874. 
aromatic,  preparation  of  (Chemischx 
Fabrir    GrOnau    Landshoff    k 
Meyer  Aktien-Gesellschaft),  A., 
i,  295. 
reactions  of  (Cambi),  A.,  i,  373. 
Ritro-   and    nitroso-deriTatlTes,    arom- 
atic, oxidation  of,  by  ammonium  per- 
sulphate (Seyewetz  andPoizAT),  A., 
i,  376. 
Nitrodiaso-compoands,  reduction  of,  to 
azoxy-deriNTitives    (Cassella  k  Co.), 
A.,  i,  746. 
Nitrogen,  atomic  weight  of  (GuYi  and 
PiNTZA),   A.,   ii,    89  ;   (Richards, 
KQthner,  and  Tiede),  A.,  ii,  231. 
atom,  a  new  kind  of  asymmetrj'  in  the 
(Meisenheimer),  a.,  i,  20. 
affinities  of  the  (Thomlinson),  A., 
ii,  657. 
asymmetric  (Wedekind),  A.,  i,   184  ; 
(Wedekind  and  Meyer),  A.,  i, 
186. 
and  active  asymmetric  carbon,  stereo- 
ieomism  of  compounds  containing 
(Wedekind   and    Ney),    A.,    i, 
514. 
carbon    linking   and    doubly    linked 
carbon  atoms  (Emde),   A.,   i,   708, 
709  ;  (Emde   and   Franke),  A.,  i, 
708. 
liquid,  product  of  arc  and  spark  elec- 
tric   discharge     in     (Fischer  and 
Ilioyici),  a.,  ii,  232. 
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Nitrogen,  specific  heat  of,  at  high  tem- 
peratures (Pier),  A.,  ii,  789. 
changes    in  the   circulation    of,    pro- 
duced by  colloidal   silver  prepared 
by  the   electrical   method  {Filippi 
and  RoDOLico),  A. ,  ii,  80. 
new  compounds  of,  with  hydrogen  and 
metals    (Dafeht    and    Miklaux), 
A.,  ii,  882. 
action    of,     on      commercial    barium 
carbide  (Kuhling  and   Berkold), 
A.,  i,  140. 
elimination  of,  after  administration  of 
glycine,    asparagine,     and     glycyl- 
glycine     anhydride    (Levene    and 
Kohn),  a.,   ii,  166. 
of   lecithin    and    other  phosphatides 

(MacLean),  a.,  i,  128. 
in  soil.     See  under  Manurial   experi- 
ments and  Soil. 
Nitrogen  chloride  (Chapman  and  VoD- 
DEN),  T.,  138  ;  P.,  15. 
mo?ioxide     {nitrous    oxide),    magnetic 
rotatory  power  of  (Dufour),  A., 
ii,  107. 
formation  and  consumption  of,   by 
bacteria  (Beyerinck  and  Mink- 
man),  A.,  ii,  1043. 
rfioxide  {nitric  oxide),    formation   of, 
in   the    carbon    monoxide    flame 
(HABERand  Coates),  A.,  ii,  997. 
dissociation    of    (Bodenstein   and 
Katayama),  a.,  ii,  468. 
trioxide,  compound  of,  with  sulphur 
trioxide  (Pictet  and  Karl),  A.,  ii, 
38. 
peroxide  or  telroxide,  behaviour  of  the 
compounds  CRPh:NOH   towards 
(Ponzio),  a.,  i,  308. 
vapour,     effect     of     light    on    the 
conductivity  of  (Tenani),   A.,  ii, 
783. 
Nitrogen  pentoxide   {nitric  anhydride), 
as    a    nitrating    agent    and    its 
preparation  (Gibson),  A.,  i,  11. 
action  of,  on  mucic  acid  (Brown 
and  Gibson),  A.,  i,  207. 
Nitric  acid,  action   of,    on  saturated 
hydrocarbons  (Nametkin),     A., 
i,  93. 
estimation  of,  by  nitron  (Franzen 
and    Lohmann),    A.,    ii,     517  ; 
(Paal  and  Ganghofer),  A.,  ii, 
59. 
and  nitrates,  detection  and  estima- 
tion of  (Howard  and  Chick),  A., 
i,  176. 
gravimetric    estimation    of   (Hbs), 
A.,   ii,    265;    (Busch),    A.,    ii, 
615. 
reactions  of,  with   copper  (Stans- 
bie),  A.,  ii,  403. 


Nitrogen  :— 
Nitrate  and  ammonia  nitrogen,  effect 
of  different  bases  on,  underaction 
of  soil  bacteria  (Lemmermann, 
Fischer,  and  Husek),  A.,  ii, 
602. 

fermentation.     See  Fermentation. 
Nitrates,  occurrence    of,     in    potash 
deposits  (Biltz  and  Marcus),  A., 
ii,  571  ;  (Biltz),  A.,  ii,  900. 

absorption  spectra  of,  in  relation  to 
the  ionic  theory  (Baly,  Burke, 
and  Marsden),  T.,  1096;  P., 
144. 

loss  of,  during  desiccation  of  plants 
(Couperot),  a.,  ii,  257. 

decomposition  of,  by  bacteria  (Sew- 
erin),  a.,  ii,  255. 

reduction  of,  during  alcoholic  fer- 
mentation (Paris  and  Mar- 
siglia),  a.,  ii,  82. 

detection  of,  in  presence  of  bromides 
(Villedieu),  a.  ,  ii,  699. 

detection  of,  in  presence  of  oxidising 
substances  (chlorates,  bromates) 
and  iodides  and  bromides  (Pozzi- 
Escot),  a.,  ii,  1051. 

estimation  of  small  quantities  of 
(Farcy),  A.,  ii,  758. 

estimation  of,  by  Grandval  and 
Lajoux's  method  (Lombard  and 
Lafore),  a.,  ii,  436 ;  (Farcy),  A., 
ii,  615. 

estimation  of,  by  Schloesing's  pro- 
cess, cuvette  arrangement  for 
(Sabatini),  a.,  ii,  935. 

estimation  of  nitrogen  in  (Schenke), 
A.,  ii,  1051. 

and  nitrites,  estimation  of  nitrogen  in 
mixtures  of  (Zeller),  A,  ii,  264. 

in  water,  estimation  of,  by  phenol- 
sulphonic  acid  method  (Chamot 
and  Pratt),  A.,   i,  641. 
Nitrous     acid,     thermochemistry    of 

(SVENTOSLAVSKY,  TsCHEGOLOFF, 

Skrjischevsky,  Osmulsky,  and 
Gerich),  a.,  ii,  794. 

and  perchloric  acid,  nitrosyl  per- 
chlorate,  the  anhydride  of  (HoF- 
MANN  and  Zedtwitz),  A,  ii,  568. 

kinetics  of  the  fonnation  and  saponi- 
fication of  the  esters  of  (Fischer), 
A.,  ii,  32. 

abrastol  as  a  test  for  (Covelli),  A., 
ii,  462. 
Nitrites,  action  of  carbon  dioxide  on 
(Marle),  p.,  74. 

direct  absorption  of,  by  plants  (Per- 
ciabosco  and  Rosso),  A. ,  ii,  603. 

estimation  of  (Sanin),  A.,  ii,  935. 

estimation  of  nitrogen  in  (Schenke), 
A.,  ii,  1051. 
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Nitrogen  : — 

Nitrites  and  nitrates,  estimation  of 
nitrogen  in  mixtures  of  (Zeller), 
A.,  ii,  264, 
Nitrogen  analysis,  quantitative,  for 
small  amounts  (Mitscheelich, 
Herz,  and  Merkes),  A.,  ii,  614. 
estimation  of  (Mitscherlich),  A.,  ii, 

935. 
estimation  of  ammoniacal  (Taurke), 

A.,  ii,  91. 
estimation  of,  by  the  Kjeldahl  process 
(Weioneu),  a.,  ii,  517  ;  (We.ston 
and  Ellis),  A.,  ii,  828. 
estimation,  modifications  of  KjeldahVs 
(Sebeliex,       Brynildsex,       and 
Haavardsholm),  a.,  ii,  757. 
estimations,  by   methods  of  Kjeldahl 
and  othei-8,  bulb  trap  for  (Dudy), 
A.,  ii,  1050. 
estimation    of   total,   by    the    Kober 
method  (Gill  and  Grindley),  A., 
ii,  1051. 
estimation  of  total,  by  Mitscherlich's 
method    (Merkes),    A.,    ii,    436 ; 
(Scuenke),  A.,  ii,  699. 
Mitscherlich's  method  for  estimating 
very  small  quantities  of  (Hissink), 
A.,  ii,  435. 
estimation  of,  in  nitrates  and  nitrites 

(Schenke),  a.,  ii,  1051. 
estimation  of,  in  mixtures  of  nitrates 

and  nitrites  (Zeller),  A.,  ii,  264. 
in  saltpetre,  estimation  of  (Kleiber), 

A.,  11,  517. 
estimation  of,    in  organic  substances 

(Bennett),  A.,  ii,  436. 
separation  of,    from    argon    (Cabea- 
ciDO),  A.,  ii,  728. 
Nitrogen    compounds,    thermochemical 
investigations    of    (Sventoslavsky), 
A.,  ii,  547. 
Nitrogenous    metabolism.      See    under 

Metabolism. 
"  Nitrolime,"  estimation  of  (Ellis),  A., 

ii,  1059. 
Nitrolpiperide  (Wallach  and  Ritter), 

A.,  i,  812. 
Nitrometer  {volumeter)  with  barometric 
correction  (Herman),  A.,  ii,  181. 
new  mercury  (Garcia),  A.,  ii,  92. 
Nitron.       See      l:4-Di|>henyl-3:5-e?ic?o- 

auilo-4:5-dihydro-l:2:4-triazole. 
Nitron  process,  Busch's(PooTH),  A., ii,615, 
Nitrosoacetylamino-derivatives    of  the 
benzene  and  diphenyl  series  (Cain), 
T.,  714  ;  P.,  123. 
Nitroso- compounds,  thermochemistry  of 
(Sventoslavsky),  A.,  ii,  864. 
aromatic,    and    azomethinecarboxylic 
acids    (Houben,     Brasseet,    and 
Eti'ingek),  a.,  i,  645. 


Nitroso  derivatives    of    the    esters    of 
aliphatic  carboxylic  acids    (Schmidt 
and  Widmann),  A.,  i,  453. 
Nitroso-  and  nitro- derivatives,  aromatic, 
oxidation   of,    by   ammonium   persul- 
phate (Skyewetz  and  Poizat),  A.,  i, 
376. 
Nitrosyl  j»crchlorate  ;  the  anhydride  of 
nitrous  and  perchloric  acids  (HoF- 
MANN     and     Zedtwitz),    a.,    ii, 
568. 
chloride,     action    of   mercaptans    on 
(Taskee  and  Jones),  T.,  1910  ;  P., 
247. 
Nitrons  acid.     See  under  Nitrogen. 
Noctiluca    milaris,    hydrolysis  of  (Em- 

mekling),  a.,  ii,  693. 
Nonanoic  acid,  C-hydroxy-  (Blaise  and 

Kcehler),  a.,  i,  551. 
Non-electrolytes,     influence      of,      on 
salivary  secretion  (Jafpelli),  A.,  ii, 
160. 
7-Nonolactone  (Blaise  and  Kcehler), 

A.,  i,  551. 
Nontronite,  formation  of,  by  the  action 
of  solutions  of  iron  sulphate  on  woUa- 
stonite  (Beroeat),  A.,  ii,  411. 
Nopinone,  synthesis  of  active  a-pinene 

from  (Wallach),  A.,  i,  727. 
Norbizin  and  its  ethyl,   diethyl,   and 
methyl  ethyl  ethers  (van  Hasselt), 
A.,  i,  598. 
Norcodeinie  acid,   nitro-,    and   amino- 
(Ach,     Knork,    Lingenbrixk,    and 
H()KLEis),  A.,  i,  951. 
Noreksantalone  and  its  oxiiue  and  semi- 

carbazone  (Semmler),  A.,  i,  239. 
Ci'&'Norpinic  acid,  ethyl  ester  and  anhy- 
dride,  and  bromination  of,  and  1:3- 
dibromo-  (Pkrkin    and    Simonsen), 
T.,  1176. 
^rajisNorpinic      acid     (Perkin      and 

Simonsen),  T.,  1176. 
Nuanna  leaves,  oil  from  (Schimmel  k 

Co.),  A.,  i,  114. 
Nucleic  acid,  the  pentose  in  (Levene 
and  Jacobs),  A.,  i,  858. 
metabolic  changes  of,  in  the  organism 
of  the  dog  (Schittenhelm),  A.,  ii, 
906. 
molecule,  question  of  attachment  of 
purine  bases  in  the  (Fischer),  A.,  i, 
434. 
from    yeast    (Levene),  A.,    i,    541  ; 
(Levene  and  Jacobs),  A.,  i,  620, 
686. 
reducing  component  of  (Boos),  A., 
i,  343. 
Nucleic  acids  (Jacobs  and  Levene),  A., 
i,  447. 
the  pentose  in  (Levene  and  Jacobs) 
A.,  i,  541. 
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Nuclein  metabolism.  See  under  Metabol- 
ism, 
synthesis  in  the  animal  body  (McCoL- 
lum),  a.,  ii,  1033. 
Nncleo-protein,    behaviour    of,   in    the 
alimentary  canal  (London),  A.,  ii, 
1031. 
from  the  gastric  mucosa  (Olpi>),  A.,  i, 

447. 
phosphorus  in  plants,  changes  under- 
gone by  (Zaleski),  A.,  ii,  604. 
of  the  liver,   the  combination  of  iron 

and  the  (Salkowski),  A.,  i,  274. 
of  the  pig's  liver  (Scaffidi),  A.,  i, 

196. 
of  pus  (Strada),  a.,  i,  274. 
Nutmeg,     chemical     examination    and 
physiological   action   of  (Power  and 
Sal w^ ay),  A.,  ii,  169. 
Nutmeg  flowers,  oil  from  (Schimmel  & 

Co.),  A.,  i,  113. 
Nutrition,  role  of  inorganic  phosphorus 
in  (Hart,  McCollum,  and  Fuller), 
A.,  ii,  161,  1033. 


Oats,  lime  factor  for  (Sirker),  A.,    ii, 

926. 
Obituary  notices : — 

Bennett  Hooper  Brongh,  T.,  2202. 

Richard  John  Friswell,  T.,  2204. 

William  Ashwell  Shenstone,  T.,  2206. 

Edward  Sonstadt,  T.,  2209. 

Sir  Thomas  Stevenson,  T.,  2213. 
Ocimene  ozonide  (Euklaar),  A.,  i,  111. 
Octa-acetyl-.    See  under  the  parent  Sub- 
stance. 
C7lo^7l-Octaldehyde  acetates,  oxime,  and 

semicarbazone  (Semmler),  A.,  i,  364. 
Octaii-7€-dione  and  its  copper  derivative 

(Dupont),  a.,  i,  546. 
isoOctane.     See  j3-Methylheptane. 
Octanoic    acid,     e-hydroxy-,     and     its 

lactone  (Blaise  and  Kcehler),  A.,  i, 

551. 
7-»-Octolactone  (Blaise  and  Kcehler), 

A.,  i,  551. 
»-Octyl     a-naphthylcarbamate      (Neu- 

BERG  and  Kansky),  A.,  i,  690. 
Oidium    ladis,    action    of,    on    choline 

hydrochloride  (Ruckert),  A.,  ii,  82. 
Oil-bath,    a  useful    (Bosart),    A.,    ii, 

563. 
Oil  of  samphire.     See  Samphire. 
Oils   and   fats,   theory  of  hydrolysis  of 
(Kellner),  a.,  i,  357,  548,  759. 

edible,   analysis  of  (Louise),  A.,   ii, 
722. 

essential    ^d    ethereal.      See    Oils, 
vegetable. 


Oils,  fish,    characterisation  of,    by  the 
bromine  addition  products    (Bull 
and  Johannesen),  A.,  ii,  274. 
mineral,  from  the  salts  of  fatty  acids 
and   the  metals   of  the    alkaline 
earths  (KiJNiCLER  and    Schwed- 
helm),  a.,  i,  281. 
paraffin  content  of,  as  criterion  for 
judging  their  relative   geological 
age     (Rakusin),     A.,     ii,    490  ; 
(Ubbelohde),  a.,  ii,  899. 
optical  activity  of  (Rakusin),  A., 
ii,    586;    (Henle),  A.,    ii,    675; 
(Ubbelohde),  A.,  ii,  899. 
detection    of    nitronaphthalene    in 

(Schulz),  a.  ,  ii,  943. 
vegetable,  constituents  of  (Semm- 
ler), A.,  i,  38,  110,  170,  171, 
239,  312,  364,  594,  942; 
(Schimmel  &  Co.),  A.,  i,  112, 
313,  816  ;  (Haensel),  A.,  i,  312, 
815  ;  (Wallach),  A.,  i,  383  ; 
(Semmler  and  Ascher),  A.,  i, 
597 ;  (Roure-Bertrand  Fils), 
A.,  i,  944. 
absorption   of,    in    the   ultra-violet 

(Pfltjger),  a.,  ii,  630. 
and  terpenes    (Wallach,    Rosen- 
bach,  and  MiJLLER),  A.,  i,  399  ; 
(Wallach),  A.,  i,  726,  811. 
Philippine  (Bacon),  A.,  i,  658. 
Messina   (Berti?;  and  Romeo),  A., 

ii,  352. 
separation   of    allyl    and    propenyl 
compounds  in  (Balbino),  A.,  i, 
401. 
reactions  and  properties  of  (Duparo 

and  Monnier),  A.,  ii,  188. 
estimation  of  (Klassert),  A.,   ii, 
271. 
Olefines,    production    of,     from    esters 
(Colson),  a.,  i,  1. 
aromatic,  with  propenyl  chains,  satur- 
ated    a-hydroxy-/3-alkyloxy-deriva- 
tives  of  (Mameli),  A.,  i,  714. 
See  also  Hydrocarbons. 
Oleflnic  compounds,  formation  of  cyclo- 
hexanone    derivatives    from     (Ruhe- 
mann),  T.,  109;  P.,  10. 
Oleic  acid  (Fahkion),  A.,  i,  357. 
action   of   ozone    on    (Harries    and 

Frank),  A.,  i,  131. 

colour  reaction   of  (Manea),  A.,    ii, 

130. 

Oleo-resin.    See  African  Copaiba  balsam. 

o-OIeoyloxybenzoic   {oleylsalicylic)  acid, 

ethyl  ester  (Sulzberger),  A.,  i,  304. 

Oleylsalicylic    acid.     See    o-Oleoyloxy- 

benzoic  acid. 
Oligoclase,    fu.sed    mixtures    of,     with 
enstatite  and  augite  (Schmidt),  A., 
ii,  590. 
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Olive,   exiHtenco   of  a  glucosidt;    in  liic 

(Vanzkiti),  a.,  ii,  1047. 
Olive      leavei,       "  oIeuroi>ein "       from 

(I'owKK  and  Tutin),  A.,  ii,  427. 
Oncosine  from  V'ariney  (Valle  d'Aoeta) 

(I'KiLTl),  A.,  ii,  813. 
Opianio    aoid,    coudcusation    of,    with 
cyclohcxanone  and   diethyl  ketone 

(SloKOKNHTKUN),    A.,  i,  803. 

truoanilide,  and  hydrazone  of  (Meteh 

and  TuiiNAu),  A.,  i,  710. 
now  reactions  of,  and  their  applica- 
tions to  the  detection  of  hydrastino 
and    narcotine    (Labat),     A.,     ii, 
710. 
Opium,     estimation     of    moqihiuo     in 

(Caklson),  a.,  ii,  838. 
Optical    activity,    and    properties,    and 
Optically    active     oomponnds.      See 
uiiiliT  I'lmtoclienuHtiy. 
Orange    oil,   untilysiii    of   (Bekt^    and 

KoMKO),  A.,  ii,  352. 
Orange  oila  (Haensel),  A.,  i,  313. 
Oranges,   rii)cning  of  (Scurti  and  DE 

I'l.ATo),  A.,  ii,  174. 
Orcinol  methyl  ether  and  an  oxidation 
product     of    its     aminoderivalivo 
^lIE^^KIcu    and    Roteiis),     A.,    i, 
57. 
dil)enzoate  (LiPP  and  Scheller),  A., 
i,  485. 
Organic  compounds,  thermochemical  in- 
vestigations    of     (Svextoslav- 
8KY),  A.,  ii,  23,  213,  547. 
reactivity     of     the      halogens     in 

(Senter),  T.,  1827  ;  P.,  286. 
oxidation  of,  by  compounds  of  nitric 
acid  with  aldehydes  and  ketones 
(Shukoff),  a.,  i,  238. 
analysis  of  (SutO),  A.,  ii,  270. 
estimation  of  halogens  in  (Bacon), 
A.,  ii,  179. 
Organic  matter,  the  Gaspariui  electro- 
lytic process  for  the   removal   of,    in 
detection  of  iwisous  (Mioraxdi),  A., 
ii,  842. 
Organism,  arsenic  in  the  (Bloemendal), 
A.,  ii,  76. 
degradation    of    amino-acids    in    the 

(Neubauer),  a.,  ii,  750. 
effect  of    chloroform   and   cocaine   or 
strychnine  on  the  animal  (Dogiel), 
A.,  ii,  420. 
elimination  of  radium  bromide  in  the 
(Jaboin   and    Beaudoin),    A.,   ii, 
165. 
formation  of  amino-acids  in  the  animal 
(Abderhalden  and  Funk),  A.,  ii, 
684. 
importance    of    chlorine    in    the   life 
processes  of  the  (Grunwald),  A., 
ii,  162. 


Organism,   ingestion  and    excretion    of 
rudinm   emanations  by  the  human 
(KoHLRAUscu  and  Plate),  A.,  ii, 
913. 
ionic  eaailibrium  in  the  animal  (Spibo 
and  Henderson),  A.,  ii,  157,  165. 
origin  and  d<>.8tiny  of  cholesterol  in 
tne  animal  (Frasbr  and  Garonxb), 
A.,  ii,  595. 
oxidation    of   phenyl    derivatives    of 
fatty  acids  in  the  (Dakin),  A.,  ii, 
684. 
relationship*     of     cycloses     to     the 

(Stark knstkin),  A.,  ii,  77. 
scission  of  the  benzene  ring  in  {JAwri), 

A.,  ii,  914. 
value  of  protein-cleavage  products  in 
the  human  (Abdrrhalokn,  Frank, 
and  ScuiTTENHELM),  A.,  ii,  1033. 
detection  and  method  of  formation  of 
aromatic    substances  in   (Blumen- 
THAL,  Herschmann,  and  Jacoby), 
A.,  ii,  1059. 
Ornithine,  salts  of  inactive  (Weiss),  A., 
i,  542. 
sulphate  (Kossel  and  Weiss),  A.,  i, 

542. 
8-7n-nitrobonzoyl-       (Fischer      and 
ZkmplSn),  a.,  i,  793. 
Orpiment,  analysis  of  (Caffin),  A.,  ii, 

1052. 
"Orris"  root  oil.     See  Iris  root  oil. 
jtf-Orsellic  acid,  ethyl  ester,  synthesis  of 

(Li PI"  and  Scheller),  A.,  i,  485. 
Orthopervanadates.     See  under  Vanad- 
ium. 
Osmosis    and    Osmostie   pressure.     See 

under  Diffusion. 
Osone    from    acetylmethylcarl)inol    {di- 
nuthylketol)   (Diels    and    Stepha^j), 
A.,  i,  473. 
Oaotetrasine,    derivatives  of  (v.    Pech- 

MAXN  and  Bauer),  A.,  i,  270. 
Osotetrazines  and   osotriazoles,    deriva- 
tives of  (SroLLfi),  A.,  i,  337. 
Osotriazole,    derivatives    of   (v.    Pech- 

MANN"  and  Bauer),  A.,  i,  270. 
Osotriazoles  and  osotetrazines,    deriva- 
tives of  (Stoll£),  a.,  i,  337. 
iV-amino-  (SxoLLfi),  A.,  ii,  123. 
Osteomalacia,   mineral    constituents    of 

bone  in  (Cappezzuoli),  A.,  ii,  422. 
Ostwald's  dilution  law,  sulphonic  acids 
and  (WEiisriiEiDER  and  Lux),  A.,  ii, 
649. 
Osyris  tcmu/olia  (?),  oil  from  (Schimmel 

&Co.),  A.,  i,  114. 
"  Ouate  de  Tourbe."    See  Peat  Wool. 
Ozaldihydrazide-oxime  and  its  hydrazine 

salt  (Wieland),  a.,  i,  885. 
Oxalic  acid,  formation  of,  from  gelatinous 
substances  (Sadikoff),  A.,  i,  750. 
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Oxalic  acid,  action  of,  on  ferric  hydrox- 
ide (Cameron  and  Robinson),  A., 
i,  205.^ 
salts,    role    of,    in    the    germination 
of  beet  seed  (Doby),  A.,  ii,  256. 
complex,     of    nickel    and     cobalt 
(Deakin,   Scott,   and   Steele), 
A.,i,  877. 
reactions  of  (Das),  A.,  ii,  707. 
bismuth  salt  (  Vanino  and  Zumbusch), 

A.,  ii,  56. 
manganous  salt,  solubility  of  (Hauser 

and  AVirth),  A.,  i,  360. 
l:8-naphthalenediamine  salts  (Sachs), 

A.,  i,  428. 
ethyl  ester,   action  of  Grignard's  re- 
agent on  (Inglis  and  Mason),  P., 
195. 
dimenthyl  ester,  and  dibrucine  salt, 
and    their    rotatory  powers    (Hil- 
DITCH),  T.,  1579;  P.,  214. 
perimidine  ethyl  ester  (Sachs),  A.,  i, 
428. 
Oxalic  acid,  imino-chlorides  of  (Baxter), 
A.,  i,  466. 
thio-,    potassium     salt     (Jones    and 

Tasker),  p.,  160. 
cfithio-,  phenyl,  ethyl,  methyl,  propyl, 
and    isoamyl    esters    and    metallic 
salts    (Jones    and     Tasker),    T., 
1905  ;  P.,  159,  247. 
Oxalo-o-amsididedisalplionic    acid    and 
its  ammonium  salt  (Bauer),  A.,  i, 
467. 
Oxalo-j^-anisididedi-t^-sulphonic        acid 

(Bauer),  A.,  i,  466. 
Oxalyl  chloride,  action   of  mercapians 
on  (Jones  and  Tasker),  T.,  1904  ; 
P.,  247. 
action    of,    on    carbonyl    compounds 

(Staudinger),  a.,  i,  905. 
action       of,       on       dimethylaniline 
(Staudinger    and     Stockmann), 
A.,  i.,  796. 
Oxalyldiacetophenoue  and  other  oxalyl 
compounds,    attempts    to    convert 
into    hexaketones    (Widman    and 
Virgin),  A.,  i,  656. 
di-  and  tetra-hromo-   (Widman   and 
Virgin),  A.,  i,  657. 
a-Ozalylglutaric     acid,      ethyl      ester 

(Gault),  a.,  i,  .362. 
2-Oxalylindeiie,     3-hydroxy-    {hydrind- 
oneoxalic  acid),  and  its  methyl  ester 
(Thiele  and  Schneider),  A.,  i,  929. 
Oxanilhydroxamamide  and  its  compound 
with  phenylcarbimide  (Dimroth  and 
Dienstbach),  a.,  i,  64. 
Oxanilic     acid,      quiuoline,      pyridine, 
/3-naphthylaminc,      and      potassium 
hydrogen  salts  (Tingle  and  Bates), 
a.,  i,  909. 


Oxanilic  acid,  o-cyano-,  and  its  methyl 
ester    (Reissert  and  Grube),  A.,  i, 
924. 
Oxanilide,     o-cyano-     (Reissert     and 
Grube),  A.,  i,  924. 
oo' -dicya.no-  (Reissert  and  Grube), 
A.,  i,  924. 
Oxanisidideoxime-thiamide   (Wielanu, 

Semper,  and  Gmelin),  A.,  i,  610. 
lO-Oxanthryl-9-anthraquinonementh- 
ane,    and     its    acetyl    and    benzoyl 
derivatives  (Padova),  A.,  i,  168. 
Oxazole    derivatives,   new  synthesis   of 

(Robinson),  T.,  2167  ;  P.,  295. 
woOxazole-5-propionic     acid,     and     3- 
chloro-,     and     3-bromo-,    and    their 
methyl  esters  (Thiele  and  Sanders), 
A.,  i,  876. 
isoOxazoles,  new  synthesis  of  (Schmidt 

and  Widmann),  A.,  i,  524. 
isoOxazolone,  amino-  oximino-  (Wieland 

and  Hess),  A.,  i,  370. 
Oxazolones,     oximino-,     polychromatic 
salts  of  (Hantzsch  and  Kemmerich), 
A.,  i,  .336. 
Ox-bile,  chemical  composition  of  (Bar- 
'  bieri),  a.,  ii,  819. 
Oxidation,     biological     (Engler     and 
Herzog),  a.,  ii,  495. 
by  fungi  (Herzog  and  Meier),  A.,  ii, 

423. 
by  oxidising  ferments  (Bourquelot), 

A.,  i,  862. 
contact,  general  conditions  of,  accom- 
panied by  auto-heating  of  the  con- 
tact layer  (Orloff),  A.,  ii,  127. 
of  organic  substances,  catalytic  action 
of  coal,  brown  coal,  or  peat  in  the 
aerial  (Dennstedt  and  Hassler), 
A.,  i,  199. 
processes,    influence     of    iodothyrin, 
spermine,     and       adrenaline       on 
(Juschtschenko),  a.,  ii,  169. 
Oxidations    of     biological     importance 

(v.  Euler  and  Bolin),  A.,  i,  863. 
Oxides,  oxygen   acids,  and   their  salts, 
structural   classification  of   (Abegg), 
A.,  ii,  994. 
Oxidising    substances,    application     of 
urine    to    the    detection    of    (Fage.s 
Virgili),  a.,  ii,  432. 
Oxidocamphanecarboxylic    acid,    hydr- 
oxy-,  and    its  calcium   salt    (Bredt 
and  Sanukuhl),  A.,  i,  499. 
Oximino- compoandjs  (Beckmann),  A.,  i, 
390. 
See  also  under  the  parent  Substance. 
Oximino-group,    configuration    of    the 

(Mills  and  Bain),  P.,  177. 
zsoOxindogenides  (Czaplicki,   v.    Kos- 

tanecki,  and  Lami'E),  A.,  i,  236. 
Ox-muscle.     See  Muscle. 
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Oxomalonic  acid,  methvl  ester,  and 
Hctiou  of  alcohols,  acids,  and  amines 
on  (Cuiniss  and  Sj'KNceu),  A.,  i, 
763. 
Oxoniam  '/ibromides  of  simple  ethers 
■and  tlicir  constitution  (TscHELINZEFF 
and  KoNowAUJKK),  A.,  i,  353. 
Oxoniam       compoond*       (Kehrmanx, 

Denulek  and  Schkunert).  A.,  i, 

249. 
and  pyryl  salts  (Fosse),  A.,  i,  599. 
Oxonium  theory,  establishment  of  the 
(Deckkk,  iuid  V.  Fellenbukg),  A.,  i, 
116. 
Ox-pancreas,      pho.snhatides      of      the 
(FiiASKEi,    and    Paki),    A.,   i,    620; 
(Fkankel,  LiNNEiir,  and  Pari),  A., 
i,  621. 
Oxyanthraquinone,  5-  and  8-,  2-chIoro- 
lieiiviitive.s     (Hadische      Anilin-    ii 
SodaFahkik),  a.,  i,  940. 
6-Oxy-2-bensylthiolpyrunidine  and    its 
sodium  salt  (Wheeler  and  Liddle), 
A.,  i,  61. 
Oxymcotamine       (2-i-eto-8(5)-?nW/<oj-y- 
6:7-mctht/lenediozy-l-jtulht/l-l:2:'6A- 
MrahifilrwjHiiioline)     (Sai.way),    T., 
1219;  P.,  175. 
Oxydases  (Oortner),  P.,  306. 
lutilicial  (xMartinand),  A.,  i,  279. 
new   analogies   between   natural    and 

artilicial  (Wolff),  A.,  i,  347. 
systematic    investigation    of    (DoNY- 

HtixAULT  and  Lkkoy),  A.,  i,  686. 
employment  of  hydrogen  peroxide  in 

investigations    on     (KiKKOJi     and 

Nkubeko),  a.,  ii,  1060. 
specitic  action  of  (Wolff),  A.,  i,  862. 
of     Hussula     delica,     properties     of 

(Wolff),  A.,  i,  279. 
Oxygen,  apparatus   for  the  preparation 

of  pure  (Mossler),  A.,  ii,  993. 
and    hydrogen,    catalytic    action    of 

colloidal  palladium  on  the  union  of 

(Paal    and    Hartmann),    A.,    ii, 

990. 
quadrivalency  of  (Redo rove).  A.,  ii, 

308  ;  (Thomlinson),  A.,  ii,  395. 
compressibility  of  (Gray  and  Burt), 

T.,  1657  ;  P.,  216. 
vapour  pressure  of,  at  three  tempera- 
tures (Onnes  and  Braak),  A.,  ii, 

20. 
magnetic  function  of,  in  organic  com- 
pounds (Pascal),  A.,  ii,  859. 
electromotive   behaviour    of    (Foers- 

ter),  a.,  ii,  962. 
solubility  of,  iu  solid  and  fused  silver 

(SiEVERTS  and  Hagenacker),  A., 

ii,  1004. 
influence  of,  on  athletes   (Hill   and 

Flack),  A.,  ii,  249. 
xcvi.  ii. 


Oxygen,  estimation  of,  in  water  (Frank- 
PORTER,  Walker,  and  Wilhoit), 
A.,  ii,  263  ;  (JoRissRN),  A.,  ii, 
343. 

Oxygen  electrode.  See  under  Electro- 
cliemistry. 

OxyhsBmoglobin,  action  of  pure  hydrogen 
peroxide  on  crystallisiEHl  (Szrxter), 
A.,  i,  620. 
of  different  animals  (Abdkrbaldkk 
and  Mkuickeceamu),  A.,  i, 
312. 

Oxjrmethylenecamphor,  condensation  of, 
with  primary  and  secondary  amino- 
compounds  (Pope  and  Read),  T., 
171  :  P.,  18. 

(^Oxymethylenecamphor,  specific  rota- 
tory jwwer  of  (Pope  and  Read),  T., 
175;  P.,  19. 

2-0xy-6-methylpurine  (.Iohns),  A.,  i, 
192. 

3-Oxy-6-methylthionaphthen       (Farr- 

WERKE    VORH.    MEI8TKR,    LUCICS,    k 

BRiJNiNo),  A.,  i,  261. 
S-Oxy-S-methylthionaphthencarboxylie 
acid   (FAumvEUKF,  vuhm.    Meister, 
LuuiUfi,       k       BRixiN(i),      A.,      i, 
251. 
2-Oxy-8-tliio-6-methylparine     (Johns), 

A.,  i,  192. 
a-Oxythionaphthen,    preparation    of  a 
substituted  (Kalle  &  Co.),  A.,  i, 
252. 
chloro-  (Kalle  k  Co.),  A.,  i,  252. 
3-Oxy-(l)-thionaphthen,    pre|)aration  of 
substituted     halogen     derivatives    of 
(Badische  Anilin-  k  Soda-Fabbik), 
A.,  i,  950. 
Ozokerite,  Cheleken,  optical   properties 

of  (Rakusix),  a.,  i,  281. 
Ozone  (Jahn),  A.,  ii,  37. 
apparatus  (Muller),  A.,  ii,  137. 
demonstration  of  the  presence  of,   in 
flames  (Maxchot  ;  LoEw),  A,,  ii, 
993. 
formation    of,    by    ultra-violet    light 
(Fischek),  A.,  ii,  657  ;  (Johnson 
and  McIntosh),  A.,  ii,  881. 
at  stationary  linear  electrodes  (Fi- 
scher and  Bendixsohn),  A.,  ii, 
227. 
formation   of    oxygen   compounds    of 
nitrogen  and   their  iron   and   lead 
salts  in  the  production  of  (Bonjean), 
A.,  ii,  659. 
production     of,     from     oxygen    and 
atmospheric     air     by    ozonisers 
(Warburg    and     Leithaiser), 
A.,  ii,  227. 
in  the  interaction  between  hydrogen 
dioxide     and      suli)hur     dioxide 
(Ferrabosohi),  P.,  179. 
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OzoEe,    production    of,    with    rotating 
anodes  (Fischer  and  Bendixsohn), 
A.,  ii,  136. 
photo-electric   measurement  of  small 
quantities  of,  and  efficiency  of  Gold- 
stein's  ozonisation  process  (Hall- 
wACHs),  A.,  ii,  1050. 
action  of,  on  metals  and  the  cause  of 
jiassivity    (Manchot),     A.,     ii, 
1003. 
on  oleic  acid  (Harries  andFEANK), 
A.,  i,  131. 
Ozone    tubes,     measurements     of    the 
efficiency   of   (Warburg   and   Leit- 
hauser),  a.,  ii,  226. 
Ozo-salts,  complex,  of  titanium   (Maz- 
zuccHELLi  and  Pantanelli),  A.,  i, 
631. 
Ozotitanotartrate,    complex    (Mazzuc- 
CHELLi    and    Pantanelli),    A.,     i, 
631. 


Falladitim,  atomic  Aveight  of  (Gutbier, 

Krell,  and  Woernle),  A.,  ii,  407 ; 

(Gutbier,  Haas,  and  Gebhardt), 

A.,  ii,  585. 

colloidal,   catalytic  action  of,  on   the 

union  of   hydrogen   and  oxygen 

(Paal  and  Hartmann),  A.,   ii, 

990. 

reduction  catalysis  with  (Paal  and 

Gerum),  a.,  i,  381. 
solutions  of,  absorption  of  hydrogen 
by  (Kernot  and  Niquesa),  A., 
ii,  878. 
complex  compounds  of,  with  ammonia 
and  halogens  (Burdakoff),  A.,  ii, 
899. 
estimation  of  (Gutbier  and  Falco), 

A.,  ii,  768. 
Falladosammine  chloride,  analysis  of 
(Gutbier,  Keell,  and  Woernle), 
A.,  ii,  407. 
bromide,     analysis    of    (Gutbier, 
Haas,   and  Gebhardt),  A.,   ii, 
585. 
Dichloropalladons  acid  and  salts  of 
(Bellucci  and  de  Cesaris),  A.,  ii, 
151. 
Palmarosa  oil.     See  Andropogon  Schoe- 

■jiant.his  oil. 
Palmitylalanine  (Bondi  and  Frankl), 

A.,  i,  459. 
Palmitylglycine  (Bondi  and  Frankl), 

A.,  i,  459. 
Pancreas  and  stomach,  action  of  hydro- 
cliloric     acid     on     tlie     .secretion     of 
ferments    of    (Ehrmann    and     Le- 
derer).  A.,  ii,  161. 


Pancreas,  action  of  liitherto  unknown 
constituents  of  the,  on  sugar 
(Vahi.en),  a.,  ii,  414. 
the  question  of  the  internal  secretion 
of  the  (Ehrmann  and  Wohlge- 
muth), A.,  ii,  1037. 
glycolytic  enzymes  of  the  (Stoklasa), 

A.,'ii,  907, 
lactase  of  the  (Ibrahim  and  Kattm- 

heimer),  a.,  ii,  907. 
the  pentose  from  (Neuberg),  A.,  i, 

686  ;  (Rewald),  A.,  i,  858. 
ox.     See  Ox  pancreas. 
Pancreatic  juice,  relation  between  the 
proteolytic  power,  the  nitrogen,  and 
the  total  solids  of  the  (Babkin  and 
Tichomieoff),  a.,  ii,  1031. 
human  (Beadley),  A.,  ii,  496. 
the  huemolysin  of  human  (Wohlge- 
muth), A.,  ii,  70. 
activation  of  (Ayrton),  A.,  ii,  497. 
action    of,    on    esters    (Morel    and 

Terroine),  a.,  ii,  747. 
action  of,    glycogen,    starch,    and   its 
compounds       (Gruzewska       and 
Bierry),  a.,  ii,  818. 
action  of  electrolytes  on  the  hydrolysis 
of  fats  by  the  (Terroine),  A.,  ii, 
497. 
Fantochromism  and  chromoisomerism  of 
violurates   and   allied    oximinoketone 
salts  (Hantzsch),  A.,  i,  331. 
Papaw  tree  (Oarica  Papaya),  coagulation 
of  fresh  milk  by  rennet  of  (Gerber), 
A.,  i,  278. 
Papaverine,   synthesis  of  (Pictet  and 
Gams),  A.,  i,  671. 
reduction    products,    constitution    of 
(Pyman),  T.,  1610;  P.,  217. 
Paracaseinic  acid,  calcium  salt,  action 
of    rennet    on    (van    Dam),    A.,    i, 
685. 
Paraglycocholic  acid  (Letsche),  A.,  i, 

587. 
Paralysis    and    anaesthesia    caused    by 
magnesium  salts  (Meltzer  and  Auee), 
A.,  ii,  80. 
ParamoBcium,  sensitising  action  of  vege- 
table    and     animal     pigments    on 
(Hausmann  and  Kolmer),  A.,  ii, 
78. 
cytolysis  in  (Wulzen),  A.,  ii,  748. 
Paramacin,    the    niono-amiuo-acids    o\ 

(Pre(;l),  a.,  i,  124. 
"  Faranitraniline    red,"    formation    ol 
(Prud'homme    and    Colin),    A.,    i 
684. 
Paranacleio  acid,  bismuth  salt  (Richt- 

er),  a.,  i,  275. 
Paranuclein,  synthesis  of,  through  tlie 
agency  of  pcj)sin  (Robertson),  A.,  i, 
342. 
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Farasaccharin,  bruciue  salt,  and  ])heuyl- 
liydrazidc   ol"    (KlLl.VNl    and    Eisen- 
i.oiiu),  A.,  i,  5r>4. 
Farasemidines,  highly  halogenated,  di- 
azonium   salts  of  (Jacob8on),  A.,  i, 
683. 
Parsley  oil,  uii8a]>oiiifiablc  constituents 
of  (MAirnEs  and  Hrintz),  A.,  ii,  7.04. 
Farthenogenesis  (Tuaibk),  A.,  ii,  325. 
a  Farticles.    Sec  under  Photochemistry. 
Farticles  in  disperse  systems,  diffusion- 
velocity  and  size  of  (Svedheko),  A., 
ii,  (j  J5. 
suspended  in  f,'iise8,  condition  of  elec- 
tric charges   on    (de    Huuglie  and 
HitizAKD),  A.,  ii,  535. 
Partition-coefficient  and  its  application 
to  cstiniiitiun  of  volatile  acids  m  wines 
(Malvezin),  a.,  ii,  444. 
Passivity  of  mctiils,  the  cause  of  (Man- 
chot),  a.,  ii,  1003. 
See  also  under  Electrochemistry. 
Pa8tinacaoil(S('iiiMM£L&Co.),A.,i,113. 
Pathological    fluids,   carbohydrates    in, 
and  the  question  of  residual  nitrogen 
(Sirric),  A.,  ii,  914. 
Peat,    coal,    and   brown   coal,    catalytic 
action  of,  in  tlie  aerial  oxidation  of 
organic  substances  (Dexnstedt  and 
HassleiO,  A.,  i,  199. 
synthesis  of   ammonia   liy  means   of 

(Woljereck),  A.,  ii,  188. 
wool,  humin  substances  in  (Roger  and 
ViLQUis),  A.,  i,  86. 
Pectins  (Wilhelmj),  A.,  i,  768. 
Pectolite   from   Craigenfeoch,   Reufrew- 

sliire  (HorsTos),  A.,  ii,  63. 
Peltidactylin  (Zoi-f),  A.,  i,  238. 
PcUiijcraceoc     (lobulated    lichens),    snb- 

stances  present  in  (Zopf),  A.,  i,  237. 
Peltigeric  acid  (Zopf),  A.,  i, -237. 
Peltigerin  (Zotf),  A.,  i,  237. 
Peltigronic  acid  (Zopf),  A.,  i,  237. 
J'enivilliuiii     ramcmherti,     intracellular 

enzymes  of  (Dox),  A.,  i,  861. 
Pentamethylbenzene,     nitro-,     and     w 
nitre-    (WiLL.sTATTEK     and    Kuhli), 
A.,  i,  899. 
Pentamethylbenzyl  ether  (Willstati'ER 

and  KrtJLi).  A.,  i,  899. 
Pentamethylene  mercaptan  and  its  lead 
derivative    and    dibeuzoate    (Ai'TEN- 
KIETH  and  Oeveu),  A.,  i,  6. 
Pentamethylene-ae-di-benzyl  and  -ethyl- 
sulphones  (Autenkieth  and  Geyek), 
A.,  i,  6. 
Pentamethylkaempferol  (Waliaschko), 

A.,  i,  948. 
ryr/oPentane,    i'orraation   of  derivatives 
of,     from     a5-f?H\yano-derivatives     of 
butane  (Be.st  and  Thoupe),  T.,  685; 
r.,  92. 


tv/c/oPentane,    l-imino-2-cyano-    (Best 
"  and     Thori'E),     T.,     709  ;    I'.,    93  ; 

(Thukpe),  T.,  1901  ;  P.,  244. 
(f/c/oPentane-l-carbozylic acid,  2-imino- 
3-cyano-,     ethyl     ester     (Be.st     and 
Thorpe),  T.,  696  ;  P.,  93. 
Pentane-aSSc-tetracarbozylic  acid,  ethyl 
ester  (Dobson,  Ferns,  and  Perkin), 
T.,  2011  ;  P.,  263. 
Pentane-aS(-tricarboxylic  acid  and  its 
ethyl    ester    (Dunsos,    Ferns,    and 
Perkin),  T.,  2012. 
i-^r/oPentan-l-oM-o-propioiiie  acid  and 
its    ethyl    ester   (Wallace    and    v. 
Martius),  A.,  i,  384. 
ryc/oPentanone     semicarbazono     (Be.st 
■  and  Thorpe),  T.,  702. 
n/cfwPentan-l-one,    2-cyiino-,     and     its 
semicarbazone,  plienylliydrazone  and 
sodium  derivative  (  Be.st  and  Thorpe), 
T.,  709;  P.,  93. 
r>/(^oPeiitanone-2-carboxylie  acid,  ethyl 
ester,     preitaration     of    (Dobson, 
Ferns,  and  Perkin),  T.,  2015. 
5-cyano-,  ethyl  ester,  and  its   meth- 
oxy-,  potassium,  and  silver  deriv- 
atives,   and   ethylation   of    (Best 
and  Thorpe),  T.,  701  ;  P.,  92. 
c-i/c/oPexiteiie  derivatives,  transformation 
of,    into   indene  derivatives  (Zincke 
and  Meyer),  A.,  i,  591. 
c^r/oPenteneacetic  acid  and  its    umide 
andbromolactone(EYKMAN),A,,  i,718. 
(v/c/oPentenemalonic  acid  and  its  ethyl 

ester  (^Evkman),  A.,  i,  718. 
c)/f/oPentenone,    peHtach\oiO'    (Zincke 

luui  .Meyer),  A.,  i,  592. 
Pentosans,   disap(>earance  of,    from  the 
digestive  tract  of  the  cow  (McCoL- 
Li'M  and  Brannon),  A.,  ii,  1033. 
origin  and   physiological  function  of, 
in  plants  (Ravenna  and  Cereser), 
A.,  ii,  1046. 
of  Soja  hispida  (Borghesani),  A.,  ii, 
258. 
Pentose   from  the  pancreas  (Rewald), 
A.,  i,  858. 
from  inosic  acid  and  from  the  pancreas 

(Neuberg),  a.,  i,  686. 
in  nucleic  acids  (Levene  and  Jacobs), 
A.,i,  541,  858. 
Pentoses,  utilisation   of,  in  the  animal 
organism  (Cominotti),  A.,  ii,  1039. 
detection  of,   in   presence  of  ketoscs 
(Roaf),  a.,  ii,  272. 
in  urine  (Wi rPELs  and  Wblwart), 
A.,  ii,  1057. 
fj/rfoPentylidene-o-propionic  acid  (Wal- 

lach  and  v.  Mautius),  A.,  i,  384. 
Pentylpyrrolidine,     e-chloro-,    and    its 
picrate  and  picrolonate  (Albert),  A., 
i,  178. 
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Peppermint  oil  (Haenskl),  A.,  i,  112, 

313 ;    (ScHlMMEL    &     Co.),     A.,     i, 

113. 
Pepsin  and  rennin,  are  they  identical  ? 
(Taylor),  A.,  i,  345. 

electrical   migration   of  (Michaelis), 
A.,  i,  345,  621. 

electrolytic   dissociation   and   pliysio- 
logical  activity  of  (Loeb),  A.,  i,  860. 

action  of,    on   egg-albumin    (Herzog 
and  Margolis),  A.,  i,  621. 

mechanical   destruction  of  (Shaklee 
and  Meltzer),  A.,  i,  277. 

simplification  of  Jakoby-Solm's  ricin 
method  for  estimation  of  (Einhorn), 
A.,  ii,  196. 
Peptides.     See  Lipo-peptides  and  Poly- 
peptides. 
Peptones,  physical    constants    of   (Le- 

MATTE  and  SAvi':s),  A.,  i,  344. 
Perborates.     See  under  Boron. 
Percaglobin  from  roe  of  the  perch  (MoR- 

ner),  a.,  ii,  329. 
Perchlorates.     See  under  Chlorine. 
Perchromates.     See  under  Chromium. 
Perfume,  relation   between  constitution 

and  (Merling,  Welde,  Eichwede, 

and  Skita),  A.,  i.,  479. 
Perhydroretene  (Ipatieff),  A.,  i,  466. 
Perimidine  and  its  salts  (Sachs),  A.,  i, 
427. 

ethyl  oxalate  (Sachs),  A.,  i,  428. 
Perimidine,    2-amino-,    and     its     salts 
(Sachs),  A.,  i,  431. 

2-chloro-  (Sachs),  A.,  i,  431. 

nitro-,   and  c^initro-  (Sachs),    A.,   i, 
427. 
Perimidine- 2- carboxylic    acid    and    its 

methyl  ester,  ethyl  ester  and  its  salts, 

alkali  salts,  hydrochloride,  and  anilide 

(Sachs),  A.,  i,  428. 
Perimidylacetic  acid,  methyl,  and  ethyl 

esters  (Sachs),  A.,  i,  429. 
Perimidylacrylic  acid   (Sachs),   A.,  i, 

431. 
2-Perimidylbenzoic   acid,  and    4-nitro- 

(Sachs),  a.,  i,  430. 
Perimidyldichlorobenzoic  acid  (Sachs), 

A.,  i,  430. 
8-Perimidylnaphthoic  acid  (Sachs),  A., 

i,  430. 
Ferimidylpropionic  acid  (Sachs),  A.,  i, 

430. 
Periodic    system  of  the   elements,    ex- 
planation of  tlie,  on  the  basis  of  tlic 

electron  theory  (Strache),  A.,  ii,  34. 
Periodides.     See  under  Iodine. 
Peritoneal  exudation  in  a  carp  (Zarib- 

nicky),  a.,  ii,  686. 
Permanganates.     Sec  under  Manganese. 
Permeability.     Sec  under  Diffusion. 
Peroxides  (Tanatar),  A.,  ii,  484. 


Peroxides,   formation   of,  in  the  oxida- 
tion   of    organo-magiiesiuiii     com- 
pounds (WuYTs),  A.,    i,  448. 
action   of,    on    the    digestive    organs 

(ToGAMi),  A.,  ii,  161. 
apparatus   for    estimatijig  oxygen   in 
(Jatjbert),  a.,  ii,  434. 
Peroxydase  (perou^yduistase),  an  artificial 
(Stoeklin),  a.,  i,  196. 
influence  of  salts  on  the  dialysis   of 

(Bielecki),  a.,  i,  862. 
action  of   acids   on   (Bertranp   and 

Rosenband),  a.,  i,  279. 
purification    of    (Deleaxo),    A.,     i, 

752. 
accelerators  and  their  possible  signifi- 
cance    for     biological     oxidations 
(Kastle),  a.,  i,  75. 
system,  oxidation  of  polyhydric  alco- 
hols by  a  (de  Stoeklin  and  Vul- 
quin),  a.,  i,  451. 
Peroxydases,     artificial    (Martinand), 

A.,  i,  279. 
Perseulose,  constitution  of  (Bertrand), 

A.,  i,  634. 
Persulphates.     See  under  Sulphur. 
Perthiocyanic  acid  and  its  benzyl  ester 
(Rosenheim,  Levy,  and  Grunbaum), 
A.,  i,  776. 
Peruranic  acid.     See  under  Uranium. 
Petroleum,   fractionation    of  crude,    by 
capillary     diffusion    (Gilpin      and 
Cram),  A.,  i,  1. 
new  colour  reaction  of  (Arragon),  A., 
ii,  188. 
Petroselic  acid,  a  new  acid  of  the  oleic 
acid  series,  and  its  salts,  amide,  and 
dibromide  (Vongerichten  and  ivoii- 
ler),  a.,  i,  454. 
Petrosilane  (Matthes  and  Heintz),  A., 

ii,  754. 
Phagocytosis  (Bechhold),  A.,  ii,  160. 
influence  of  quinine  on  (Grunsi'An), 
A.,  ii,  160. 
Pharmacy,  importsmce  of  refractometric 
investigations  in  (v.   Kazay),  A,,  ii, 
277. 
Phase  rule.     See  under  Equilibrium. 
Fhaseolus  vulgaris,  investigation  of  the 
beans    of,  at  different   stages   of  de- 
velopment   (Pfenninger),     A.       ii, 
696. 
Phasin,   biochemistry  of   (Weinhaus), 

A.,  ii,  682. 
Phenaceturic  acid  as  an  important  con- 
stituent of  urine  (Vasiliv),  A.,  ii,  906. 
Phenacite    from  Brazil  (Hussak),    A., 

ii,  492. 
Phenacyldialuric    acid,     bromo-,     and 
its   silver  salt,  and  acetyl   derivative 
(Kithling  and    Sohneidek),    A.,    i, 
425. 
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Phenanthrene,  3-chloro-,   and  ciichloro- 
(SANDyvisT),  A.,  i,  779. 
9-chloro-lO-liydroxy-,  and  its  picratc, 
acetate,   and    honzoate,  and   disul- 
phonic  acid  (SriiMlDT  and  liUMi'i-), 
A.,  i,  35. 
3:4:8-<nhyiln)xy-,  synthesiH  of  deriva- 
tives  of   (Knork  and    Houlki.n), 
A.,  i,  918. 
Phenanthrene    series     (Schmidt    and 

LiMn-),  A.,  i,  .'J4. 
Phenanthrene-S-Bulphonie  acid  and  ita 
ethel  ester  metallic  salts  and  their  solu- 
bilities, sulphoiianiide,  and  sulplionyl 
liromide  (SANDyviHT),  A.,  i,  779. 
tl^  Phenanthroline,  nier<;urie  derivative, 
nielhochloridi'8,  mcthiodides,  picrates, 
and  metliyl  picrate  (Kaukmann,  Ra- 
DOMRvid",  IIis.sY,  and  Damjr),  A.,  i, 
608. 
10- Phenanthrene,    9:9-rf/ehloro-,  phen- 
anthrene derivatives    from  (SrUMlOT 
niul  LuMi'i'),  A.,  i,  34. 
Phenasothionium     chloridu    (iUKNErr 
iind  .S.MILE.S),  T.,  1266  ;  1'.,  195. 
hydnixidf,  3-nitro-9-hydroxy-,  3:9-rfi- 
iiitro-  and    j.swrfinitro-  (Barnett 
and  Smii.ks),  T.,  1262. 
^^ranitro-,  reactions  of,  and  sodium 
deri  vati ve(  B a iin  k  it  and  Sm  i  les), 
T.,  12.^9  ;  P.,  195. 
Phenenyltribenzoio     acid.      See    1:3:5- 
Tril)henyHieni;ene-2':2":2"'-tricarb- 
i)xyli("  acid. 
'  Fhenetidine  Ruaiacolsulphonate  (Tao- 

mavinO,  a.,  i.  224. 
^-Phenetidinomethyleneacetoaoetyl-y' 
phenetidide  (1)ain.s  and  liiiowN),  A,, 
i.  781. 
o-Phenetidinomethyleneacetylacetone 

(OAiNsand  Bi;o\vn),  A.,  i,  782. 
o-Phenetidinomethylenemalonic      acid, 
ethyl  ester,   o-phenetidide  of  (Dains 
anif  Brown),  A.,  i,  781. 
4-/.-Phenetidinomethylene-l-phenyl-3- 
methyl-5pyrazolone       (Dains      and 
Bhown),  A.,  i,  782. 
y-Phenetidylglycyl    giiaiacolsulphonate 

(Tagliavini),  a.,  i,  22-J. 
Phenol,  oxidation  of,  and  elfect  of  light 
and  active  oxygen  on  (Gibbs),  A.,  i, 
G40. 
the  compounds   which  cause   the  red 

colour  in  (Gibbs),  A.,  i,  221. 
the  disinfecting  action  of  (Reichel), 

A.,  ii,  1045. 
absorption  of,  from  the  alimentary 
canal  (Hanzlik  and  Sollmann), 
A.,  ii,  498. 
derivatives  containing  a  mobile  nitro- 
group,  syntheses  with  (Meldola 
and  Hay),  T.,  1033;  P.,  167. 


Phenol,  estimation  of  (Hascarki.li),  A., 

ii,  353  ;  (Mouser),  A.,  ii,  1056. 
Phenol,  ;>-amino-,  and  ita  A'-alkyl 
derivatives,  preparation  of  (Ak- 
tiks-0e8EI,i.8Chaft  ¥111  AsiLrx- 
Fabuikatiox),  a.,  i,  222. 
nitration  of  derivatives  of  (Rever- 
i)ix  and  DE  Luc),  A.,  i,  377, 
913. 

;>-bromo-o-nitro-,  salta  of  (Kobcztx- 
ski),  a.,  i,  149. 

2-  and  3-bromo-5-nitro-,  and  their 
benzoates,  2-bromo-5-nitro-3-amino- 
and  -acetylamino-,  /rtbromo-5-nitro- 
2-aniino-,  2-bromo-5-amino-,  and 
-acetylamino-,  3:5-f/uiitro-,  acetate 
and  ben/oale,  and  3-nitro-5-acetyl- 
amino-  (Heller  and  KAMifANN), 
A.,  i,  568. 

2:4-c{tbromo-o-nitro-,  salts  of  (KoR- 
CZYN8KI),  A.,  i,  148. 

/rt'bromo-,  behaviour  of,  towards  benz- 
ene in  ]>resence  of  aluminium 
chloride  (Koii.v  and  MOller),  A., 
i,  667. 

p-chloro-,  benzoyl- derivative  (Ehlot- 
ZKY),  A.,  i,  786. 

p-chloro-o-nitro-,  salts  of  (Korcztx- 
8Ki),  A.,  i,  149. 

o-nitro-,  salts  of  (KoRczYTisKi),  A. 
i,  148. 

0-,  m-,  and  j>-nitro-,  and  aniline, 
teini)erature  coefficient  of  the  mo- 
lecular surface  energy  of  equimole- 
cular  mixtures  of  (Kremaxn  and 
PHiLirPi),  A.,  ii,  24. 

3:5-dinitro-,  derivatives  of  (Hellrr 
and  Kammaxn),  A.,  i,  567. 

2:3:5-f;'initro-,  prejmration  and  pro- 
perties of,  and  metallic  derivatives 
of  (Melpola  and  H.w),  T.,  1382. 

2:3:5-<nnitro-4-acetylamino-  (Mel- 
dola and  Hay),  T.,  1083, 1880 ;  P., 
167. 

2:3:5-/rinitro-4-annno-,  preparation 
and  properties  of,  and  its  derivatives 
(Mki.dola  and  Hay),  T.,  1378  ;  P., 
207. 

thio-.     See  Phenyl  mercaptan. 

See  also  Carbolic  acid. 
Phenols  and  quinones,  additive  com- 
pounds of  (Meyer),  A.,  i,  395. 
formation  of  hydrogen  cyaniile  in 
the  action  of  nitric  acid  on 
(Seyewetz  and  Poizat),  A,  i 
146. 

.ncylation  of  (Kaufmann,  Hi'ssY',  and 
Literbacher),  a.,  i,  783. 

iodination  of  (Gardner  and  Hono- 
soN),  T.,  1819. 

new  method  for  the  alkylation  of 
(EixHORx),  A.,  i,  568. 
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Phenols,  dihydvic,  identification  of  (Sil- 
BEUMANN  and   OzoiioviTz),  A.,  ii, 
98. 
combinations       of      camphor      with 

(Caille),  a.,  i,  594. 
compounds  of  phenylhydrazine  with 
(CiusA    and    Behnardi),     A.,     i, 
675. 
condensation  of  aldehydes  and  liydroxy- 
aldehydes  with  (Danckwoutt),  A., 
i,  938. 
a  general  reagent  for  (Pougnet),  A.,  ii, 
624. 
Phenols,  amino-,  preparation  of  0-acetyl 
derivatives    of    (Fabbenfabriken 
voRM.   F.    Bayer   &  Co.),   A.,   i, 
339. 
o-nitro-,     chromo-isomeric     salts     of 

(KoRCZYNSKi),  A.,  i,  148. 
nitro-,    mechanism    of   reduction    of 
(Flijrscheim),  p.,  21. 
Phenolcarboxylic  acids,  condensation  of 
aldehvdes   with   (Madsen),   A.,    i, 
162.  ' 
methylcarbonato-derivatives    of,    and 
their  use  in  synthetical  operations 
(Fischer),  A.,  i,  161,  309. 
Phenolic   esters,  condensation  of,   with 
mesoxalie  esters  (Guyot  and  Estiva), 
A.,  i,  306. 
Phenolphthalein,  is  it  split  in  the  body  ? 
(Fleig),  a.,  ii,  169. 
and  its  rfz'sodium  derivative,  passage 
of,  through  the  organism  (Fleig), 
A.,  ii,  255. 
as  a  reagent  for  blood  (Pozzi-Escot), 

A.,  ii,  195. 
carbonate  (Knoll  &  Co.),  A.,  i,  932. 
Phenolphthalein,     tetrachiovo-,    methyl 
and  dimetliyl  ethers,  and  tetrachloro- 
teirahromo-,    and    its    diacetate,    and 
diammonium  and   disilver  salts,   and 
dimethyl    and   diethyl   ethers   (Orn- 
DORFF  and  Black),  A.,  i,  390. 
aczPhenolphthalein,     rfisodio-derivative 

(Fleig),  A.,  i,  495. 
Phenolphthalein  esters,  preparation  of 

(Knoll  &  Co.),  A.,  i,  932. 
Phenolphthaleinoxime  triacetate  and  tri- 
benzoate  (Meyer  and  Kissin),  A.,  i, 
651. 
Phenolphthaloquinone,     rZisodio-deriva- 

tive  (Fleig),  A.,  i,  495. 
Fhenol-4-salphonanilide,       2:6-rfmitro- 

(Ullmanx  and  Kuhn),  A.,  i,  475. 
Phenol-2-salphonic  acid,  ;^-amino-,  pre- 
paration of  (Aktiex-Gesellschaft 
FLR  Anilin-Fabrikation),  a.,  i, 
224. 
4:6-f^initro-,  potassium  saltsand  barium 
salt  (Ullm ANN  and  Herue),  A.,  i, 
476. 


Phenol-4-salphonic  acid,    2:6-r/ichloro-, 
preparation  of  pyrogallol  from  (  Aktien- 
Gesellschaft  Fiju  Anilin-Fabrika- 
tion), A.,  i,  469. 
Fhenolsulphonic  acids,  o-  and  ^?-,  separa- 
tion of  (Obermiller),  A.,  i,  224. 
Pheno-o-    and    -;3-naphthacarbazole-A^- 
sulphonic  acids,  sodium  salts  (Buch- 
erer  and  Seyde),  A.,  i,  735. 
Fhenoquinone,     thio-,     constitution    of 

(Posxer),  A.,  i,  809. 
Phenothiazine-3-sulphonic       acid,       5- 
nitro-,  potassium  salt  (Ullmanx 
and  Kuhn),  A.,  i,  476. 
sodium  salt   (Ullmann  and  Wos- 
nessensky),  a.,  i,  475. 
Phenothiazine-5-salphonic  acid,  3-nitro-, 
sodium  salt  (Ullmann  and  Hebre), 
A.,  i,  476. 
Phenozazine,   5-nitro-    (Ullmann    and 

Kuhn),  A.,  i,  476. 
Phenoxazine-3-carboxylic  acid,  5-nitro- 
( Ullmann  and  Wosnessensky),  A., 
i,  475. 
Phenoxazine-5-carboxylic  acid,  3-nitro-, 
and  its  ammonium  and  sodium  salts 
(Ullmanx  and  Engi),  A.,  i,  474. 
Phenoxazine-3  sulphonic  acid,  5-nitro-, 
potassium  salt  (TJllmann  and  Kuhn), 
A.,  i,  476. 
Phenoxazine-5-sulphonic  acid,  3-nitro-, 
sodium  salt,  and  3-amino-  (Ullmann 
and  Herre),  A.,  i,  476. 
Phenoxyacetic    acid,     ^-benzoylamino-, 
ami    its    nitro-derivatives,    and    3- 
nitro-4-amino-,  and  its  barium  salt, 
and  2:6-fl'iDitro-4-amino-  (Reverdin 
and  DE  Luc),  A.,  i,  913. 
2?-toluenesulphonylamino-,      and      its 
ethyl  ester,    and   3-nitro-jo-toluene- 
sulphonylamino-     (Reverdin    and 
DE  Luc),  a.,  i,  913. 
Phenoxyacetophenone,  o-liydro.\y-,  and 
its  hydrazone,   oxinie,  semicarbazone, 
benzoate,  methyl  and  ethyl  ethers,  and 
rf/nitro-derivative  (Lazexxec),  A.,  i, 
488. 
2-Phenoxybenzoic  acid,  3:5-rZmitro-,  and 
its  chloride  (Ullmaxx  and  Engi),  A., 
i,  474. 
1-5-Phenoxybutylpiperidine  and  its  salts 

(Aldert),  A.,  i,  178. 
€-Phenoxypentylpyrrolidine  and  its  salts 

(Alrert),  A.,  i,  178. 
€-Phenoxy-o-phenyl-a-methylpropyl- 
pentamethylenediamine,  *-cyano- 

(V.  Bhaun),  a.,  i,  508. 
Phenoxypropylmethylaniline    and     its 

picrato  (v.  Rkaux),  A.,  i,  .^i07. 
Phenoxypropylpentamethylenediamine, 
cyano-,  phenyl  derivative  (v.  Bkaun), 
A.,  i,  507. 
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7  Phenozypropylpiperidine  and  its  hydr- 
iodide   and   niethiodidc   (v.    Bkaun), 
A.,  i,  507. 
5-Fhenoxy-6-p7rimidoiie,  2-thio-  (John- 
son and  Cukst),  A.,  i,  745. 
a-Phenozytriphenylmethane  (v.  Baet- 

EH),  A.,  i,  642. 
5-Phenoxyuracil  (Johnson  and  Gukst), 

A.,  i,  745. 
Phenyl    alkyl    ketones,    preparation   of 
acids     and    amides    from,    by   am- 
monium sulphide  (Wii.LOEnoDT  and 
Merck),  A.,  i,  716. 
C-aminohexyl    ketone    and    its    salts 

(Gabriel),  A.,  i,  892. 
i.<oamyl  ketone  and  its  oxime  andsemi- 
carbazone,  and  physical  constants  of 
(Patbrni)  and  Trastta-Mosca),  A., 
i,  487. 
antimonite  (MacKet),   T.,   608;  P., 

98. 
aryl  ketones,  fission  of,  by  sodamide 

(Lucas),  A.,  i,  488. 
iodobromide  (Thiele  and  Peter),  A., 

i,  866. 
iodochloride  and  iodosobenzene  acetate, 
some  reactions  of  (Hodgson),  A.,  i, 
18. 
iodoxyfluoride  hydrofluoride  and  the 
p-bromo-derivative      and      iodoxy- 
fluoride iodine  oxyfluoride  (Wein- 
LAND     and     Reischle),     A.,     ii, 
37. 
mercaptan,      action     of     phosphorus 
pentabroniideand  pentachloride  on 
(AuTENRiETH  and  Geyer),  a.,  i, 
26. 
^-amino     (i^aminothioph^nol)     and 
its  methyl  ether  and  its  hydro- 
chloride   and    sulphate   (Zincke 
and  Jorg),  A.,  i,  789. 
o-nitro-,  methyl  ether  (Mayer),  A., 
i,  826. 
silver  selenide  (Doughty),  A.,  i,  297. 
sulphide,  refractive  index  of  (Himmel- 

bauer),  a.,  i,  570. 
(bisulphide,  action  of  aluminium  chlor- 
ide on  (Deuss),  a.,  i,  321. 
Fhenylacetaldehyde,    fate    of,    in    the 
animal   organism   (Dakin),   A.,   ii, 
684. 
oxime  of,  and  o-nitro-,  and  its  oxime 

(Weerman),  a.,  i,  589. 
©-hydroxy-,   and    its    ^-nitrophenyl- 
hydrazone      (Langheld),     A.,      i, 
557. 
enoZPhenylacetaldehyde      monoacetate. 

See  Phenylvinyl  acetate. 
Phenylacetamide,     o-     and      a-bromo- 
(PopovKi),  A.,  i,  28. 
o-bromonitrQ-    (van    Peski),    A.,    i, 
647. 


Phenylacetanilide,  2:4-(/tnitro- 

(HoKscHK),  A.,  i,  232, 
Phenylacetie      acid,      preparation     of 
anhydride  of,  and  silver  salt,  action 
of  sulphur  monochloride  on  (Den- 
ham),  T.,  1239  ;  P.,  179. 
ethyl    ester,    condensation    of   alkyl 
nitrates  and  nitrites  with  (Wislice- 
Nus  and  Gri'tzner),  A,,  i,  477. 
Phenylaoetio  acid,  p-bromo-,  ethyl  ester, 
oximino-,  ethyl  eater  potassium  de- 
rivative   and   its   ;>-Ditrobenzoat«s, 
oximino-j:>-bromo-,   ethyl  ester  and 
its     benzoatfl     (Wlslicenus      and 
GrCtzneu),    a.,    i,  477. 
p-bromo-w-amino-    (WisLicBNUS    and 

Elvert),  a.,  i,  31, 
o-nitro-,  iV-hydroxyindole  derivatives 

from  (Reisskrt),  A,,  i,  51. 
p-nitro-,  ethyl  ester,  oximino-deriva- 

tive  (Borsche),  A.,  i,  925. 
0-  and  j;-nitro-,  ethyl  esters,  reactivity 
of     the      methylene     groups     iu 
(Borsche),  A.,  i,  925. 
)3-oximino-,  copper  salts  (Wislicenus 
and  Grutznkr),  A.,  i,  478. 
Phenylacetiminoethyl      ether     hydro- 
chloride, p-chloro-  (v.  Walther  and 
Grossmann),  a.,  i,  55. 
Phenylacetoacetic  aeid,  a-(2(nitro-,  ethyl 
and   methyl  esters,  and  related  com- 
pounds    (Borsche),     A.,     i,     232, 
385. 
Phenyl-C-acetohezylthiocarbamide  (Ga- 
briel), A.,  i,  892, 
a-Phenylacetone,  a-amino-,  aurichloride 
(Emde  and  Runne),  A.,  i,  800. 
2:4-dmitro-,  and  its  phenylhydrazono 
(Borsche),  A.,  i,  232. 
Phenylacetonitrile,  p-bromo-,  and  ethyl 
nitrate,  condensation  of  (Wislice- 
nus and  Elvert),  A.,  i,  29. 
p-bromo-oximino",     and     its     methyl 
ether  (Wislicenus  and  Elvert), 
A.,  i,  30, 
Pheaylacetophenone,  w-2:4-(2initro- 

(Boksche),  a.,  i,  233. 
Phenylacetozyacetyl-a-eyanoacetic 
acid,   ethyl   ester  {ethyl  phenylac^tyl- 
glycolyl-a-eyancacetale)  and   its  silver 
salt  (ANSCHtJTz  and  Bocker),  A.,  i, 
730. 
oi-Phenylacetylaminoacetophenone,  and 
its  oxime  and  phenylhydrazone  (Rob- 
inson), T.,  2170  ;  P.,  295. 
w  -  Pheny  lace  tylaminoaceto  vera  trone 

(Robinson),  T.,  2172  ;  P.,  296. 
)3-Phenylacetylamino-a-phenylethaae, 
o-hydroxy-     (Robinson),    T.,    2171  ; 
P.,  295. 
Phenylacetylamylthiocarbama^e      (Ga-. 
BRl.Et),  A.,  i,  493. 
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Phenylacetylcarbamic  acid,  ethyl  ester 
(RuHEMANN    and     Priestley),     T., 
452. 
Phenylacetylcarbinol     and     its     serai- 

carbazone  (Wren),  T.,  1592. 
Phenylacetylglycolyl-a-cyanoacetic 

acid,  ethyl  ester.    See  Plienylneetoxy- 

acetyl-a-cyanoacetic  acid,  ethyl  ester. 
Plienylacetyl-y3-phenylethyIainine(DKC- 

KEH  and  Kroi'I'),  A.,  i,  513  ;  (Pxctet 

and  Kay),  A.,  i,  514. 
Phenylacetyltropeine,  salts  of  (Jowett 

andPYMAN),  T.,  1028. 
6-Plienylacridiiie,  derivatives  of  (Kehr- 

MANN  and   Sti5panoff),   A.,   i,    54  ; 

(Kaufmann,  Albertini,  and  Hols- 

boer),  a.,  i,  606. 
a-Phenylacrylic     acid     {atropie     acid), 

menthyl    ester  (Kupe  and    BusoL'i'), 

A.,  i,  928. 
fZ/'Phenylalaninamide     (Koenics     and 

Mylo),  a.,  i,  88. 
Phenylalanine,   fate  of,  in   the   animal 
organism  (Dakin),  A.,  ii,  684. 

reduction  of  esters  of  (Fischer  and 
Kametaka),  a.,  i,  213. 

/>iodo-,  derivatives  of  (Abderhalden 
and  Brossa),  A.,  i,  800. 
Phenylalkyloxyacetic    acids,     possible 

intramolecular  change  in  the  inactive 

(Turner),  P.,  201. 
l-Phenyl-4-alkyl-3:5-pyrazolidone8 

(MicHAEUS    and    Schenk),    A.,    i, 

58. 
Phenylallylacetic    acid,   resolution    of, 

and  d-,   and  its   ^menthylamine,  and 

metallic  salts  (Pickard  and  Yates), 

T.,  1016  ;  P.,  152. 
Phenyl->|'-allylcliloroliydriii,  r/ihydroxy- 

(Bottcher),  a.,  i,  153. 
Phenylaminoacetic      acids,      optically 

active,  action  of  nitrous  acid  on,  and 

conversion    of,    into   phenyl-halogen- 

acetic  acids  (McKenzie  and  Clough), 

T.,  791. 
6-Phenylaminoacetylamino-2:6-diketo- 

S-methylpyrimidine,    4-nitro-    (Far- 

15ENFABRIKEN     VORM.     F.      BAYER     & 

Co.),  a.,  i,  746. 
Phenylaminoacetyltropeine      and      its 

dihydrobromide  and  dipicrate  (Jowett 

and  Pyman),  T.,  1025. 
Fhenylaminocamphor  and    its    nitroso- 

derivative    and    ^-hydroxy-    and   p- 

chloro-  (FoRSTER  and  Thornley),  T., 

950. 
Plienyl-2:4-<2mmino-a-naphthylamine 

(Ullmaxn  and  Bri'ck),  A.,  i,  22. 
Fhenyl-8-aminonaplithylcarbamide 

(Sach.s),  a.,  i,  432. 
Plienyl-8-aminonaphtliylthiocarbamide 

(Sachs),  a.,  i,  431. 


s-Phenyhsoamyloxymethylthiocarb- 

amide  (Johnson  and  Guest),  A.,  i, 

371. 
iV^-Phenylanisaldoxime   hydriodide   and 

XJeriodide  (Beckmann,   Ebert,   Net- 

scHER,  and  Schulz),  A.,  i,  654. 
i\^-Phenyl-j(7-anisaldoxime  hydrogen  tri- 

and ^e?ite- iodide  (Beckmann,  Ebert, 

Netscher,     and    Schulz),     A.,     i, 

653. 
Phenyl-i^j-anisylacetic   acid   (Pointet), 

A.,  i,  235. 
Phenyl-p-anisylglycidic    acid    and    its 

ethyl  ester  (Pointetj,  A.,  i,  234. 
Phenylanthramine     (Padova),    A.,    i, 

655. 
'S\i6nj\&nX\x&ru\.{2-'phenyl-y\i-benzoxazole) 

(Bamberger  and  Lindberg),  A.,  i, 

511. 
Phenylanthranilic     acid,     2:4-rfinitro-, 

ethyl     ester,    chloride,     and     amide 

(Schroeter     and     Eisleb),     A.,    i, 

576. 
Phenylanthraquinomethane,     w-chloro- 

(Padova),  a.,  i,  655. 
Phenylarsenious    oxide    and    sulphide. 

See  under  Arsenic. 
Phenylarsinic  iodide  and  sesgwisulphide. 

See  under  Arsenic. 
Phenylarsinic  acid.     See  under  Arsenic. 
Phenylarsinic      acid,      m-amino-     (m- 
arsanilic  add).     See  under  Arsenic. 

^■amino-.     See   Arsanilic  acid    under 
Arsenic, 
sodium    salt.       See    Atoxyl    under 
Arsenic. 
7-Phenylaticonic  acid,  configuration  oi 

(Stobbe  and  Horn),  A.,  i,  31. 
Phenylauramines,   amino-derivatives  of 

(Grandmougin    and   Lang),    A.,    i, 

974. 
Fhenylazoimide,    condensation    product 

of,      with      l-phenyl-3-niethyl-5-pyr- 

azolone,  constitution,  and  derivatives 

of   (Heiduschka  and   Rothacker), 

A.,  i,  851. 
Phenylbenzenylamidine,     o-     and    m- 

chloro-,    and     their    derivatives    (v. 

Walther  and  (Ikossmanx),  A.,  i,  56. 
Phenylbenzenylamino-oximes     o-     and 

?7i-chloro-   (v.   Waltheic  and  Gross- 

mann),  a.,  i,  56. 
Phenylbenzenylphenylhydrazine,  o-  and 

w-chloro-  (v.  Walther  and  Gross- 

mann),  a.,  i,  56. 
Phenylbenzometoxazine.      See   Phenyl- 

dihydro-l  :."M)enzoxazine. 
c-Phenylbenzophenonethiooarbamide 

(Carri^:),  a.,  i,  262. 
2-Phenylbenzopyrroniuni     feirichloride, 

7-hydroxy-  (Deckeii  and  v.  Kellrn- 

berg),  a.,  i,  117, 
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2-Phenyl>-benzoxazole.      See    Plieiiyl- 

aiitliianil. 
a-Phenylbenzoylacetic       acid,     '2:i-di- 

nitio-,  ethyl  eater  (Borsch r),  A.,  i, 

233. 
5-Phenyl-l:2:4:9-benztetrazole,    7-hydr- 

oxy-  {\-]i jidro.ni-^y-phenyl -2:^u  •.O-iliaz- 

piiridazinc)  (BiJLOW  and  Wkbeki,  A., 

i,'  615. 
iV-Phenyl-o-  and  iV'-benzyldihydrophen- 

anthraphenazines        (Kiikinu      and 

KicHAiii)),  A.,  i,  418. 
Phenylbenzylhydrazones,    acylated   iJi- 

lironioliydroxy-,  migration  and  recip- 

looal  displacement  of  acid  group.s  in 

(AuwKKs),  A.,  i,  187. 
Phenylbenzylidene-;)-benzoqainone, 

3:.''):3':.^'-<(77'rtl)romo-4'-liydioxy-,     and 

its  sodium  salt  (Zincke  and  Wollen- 

iiKK(}\,  A.,  i,  25. 
PhenyIbenzylmethyl-{methylaiiilino- 

ethyD-ammoniam  salts    (Wkdekind 

and  Mkyi'.iO,  a.,  i,  18ti. 
^  Phenyl-a-benzyl-a-methylpropion- 

amide  (Hai,i-eu   and   IIaikk),  A.,  i, 

(5.^..''). 
2-Pheiiyl-3-benzyl-7-inetbylquiiioline 

(H(ihsche),  a.,  i,  957. 
2-Phenyl-3-benzyl-7-methylquinoline-4- 

carboxylic    acid    ( Borsch k),    A.,    i, 

957. 
3-Phenyl-2-benzylnaphthaquinoline-l- 

carboxylic    acid    (BoKstiiE\    A.,    i, 

957. 
Phenylbenzyl-  o-naphthylcarbinol 

(BaueiO,  a.,  i,  562. 
5-Pheiiyl-2-benzyloxazole  and  its  picrate 

(Robinson),  T.,  2170  ;  P.,  295. 
2-Phenyl-3-benzylquiuoline   (Borsohk), 

A.,  i,  957. 
2-Phenyl-3-benzylquinoline-4- carb- 
oxylic     acid      (Bousche),      A.,     ii, 

957. 
Phenylboric  acid.     See  under  Boron. 
Phenylbomeol     (Crbighton),     A.,     i, 

169. 
Phenyl     a;8-(/(T)romoethyl    ketone,      4- 

bromo-  (Kohlkh),  A.,  i,  939. 
s-Phenylf/Zbromo-o-hydroxybenzyl-a-A'"- 

formylhydrazine  and  the  a-A"-formyl- 

0-;3-i\'-diaeetyl,  0-benzoyl-o-iV- 

formyl,    and     O-acetyl-o-A^-propionyl 

derivatives  and  the  a-A'-propionyl-d- 

benzoate     (Auwers,     Dannehl    and 

MtiLLER).  A.,  i,  188. 
l-Phenyl-5-bromophenyl-3-metliyl- 

pyrazoline  (Kohleu),  A.,  i,  940. 
Phenyl    o/8-(/ibromopropyl    ketone,    4- 

bromo-  (Koiiler),  A.,  i,  940. 
Phenyl     isobutenyl     ketone     and     its 

phenylhydrazone    (Kohleu),    A.,    i, 

940. 


Phenyl  /sobutyl  ketone.  ;>-bromo-,  and 

its  oxime  (Kuhler),  A.,  i,  394. 
a-Phenylbutyric    acid,    menthyl    ester 

(Rui'E  and  Bu.solt),  A.,  i,  928. 
/-/3-Phenylbntyric  acid  and  its  menthyl 

ester  and  chloride  (RrpE  and  Busolt), 

A.,  i,  927. 
7-PhenylbntyTic  acid,  )3-imino-a-cyano-, 
and  its  methyl  ester  and  silver  .wit 
(Best  and  Thuri-e),  T.,  10. 

o-cyano-'y-hydroxy-,        lactone        of 
(Haworth),  T.,  483. 
/8-PhenylMobntyrophenone,  two  oximes, 

and    phenylhvdi-azone   of    (Kohler), 

A.,  i,  940. 
Phenylcarbamidobenzanilides  from  carb- 

odiphenylimide  and  m-  and  ;>-amino- 

benzoic  acids  (Busch,  Blume,  Pungs, 

and  Fleischmaxn),  A.,  i,  567. 
3-Phenylcarbamido-2-methyl-4-qnin- 

azolone(BoGEuraTid  Gortser),  A.,  i, 

679. 
s  l-Phenylcarbanudo-l:3:4-triazole 

(BiJLow),  A.,  i,  681. 
3-Phenylcarbamino-o-phthalimide 

(lioGEKT  and  JoiAUi)),  A.,  i,  306. 
Phenylcarbamotropeine,         salts        of 

(.TowETT  and  Py.man),  T.  ,  1027. 
3-Phenylcarb08tyril,  o-j»-rf/nitro. 

(HoR.scHE),  A.,  i,  386. 
a)-Phenyl-;'-chloroacetanilide  (v. 

Walthkr  and  Orossmann).  A.,  i,  56. 
/-Phenylchloroacetic    acid,    conversion 

of,  into  mixtures  of  r-  an<l  d-,  and  r- 

and  ^mandelie  acids,  and  r-  and  rf« 

phenylaminoacetic  acids  (McKkxzik 

and  Clough),  T.,  788  ;  P.,  70. 
<^Phenylchlo^oacetic  acids,  preparation 

of,  and    conversion  into   mixtures   of 

?•-  and  /-mandelic  acids,  and  r-  and  l- 

phenylaminoacetic   acids  (McKenzie 

and  Clough),  T.,  782. 
Phenylchloroacetyltropeine  and  its  salts 

and      methobromide      (Jowett     and 

Pyman),  T.,  1024. 
Phenyl-;»-chlorophenylethenylamidine 

and   its  additive  salts  (v.  "Walthkr 

and  Grossmann),  A.,  i,  55. 
Phenyl  -»i-  and  -;»-chlorophenylethenyl- 

amidines  and  their  additive  salts  (v. 

Waltheu    and    Grossmann),  A.,   i, 

56. 
Phenyl-^chlorostyrylf/ichloromethane, 

jtf-ehloro-  (Straus  and  Agkermann), 

A.,  i,  490. 
Phenyl  p-chlorostyryl  ketone,  ;3-chloro-, 

(2)-p-  d  ichlorobcnz;/lidejteacetophcnone ) 

and    its   ketochloride,    cholorcarbinol 

and  its  methyl  ether,  chlorobromide, 

(?(bromide,       and      phenylhydrazone 

(Stisaus    and    Ackermann),    A.,    i, 

489, 
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Phenylr/ichlorovinyliodonium    bromide 

(TiiiKLE  and  Haakh),  A.,  i,  866. 
S-Fhenylcinclionic  acid,  6-  and  7-chloro- 

and    7-hvdroxy-    (Bohsche),    A.,    i, 

53. 
Phenylcinchotoxol    (Comanducci    and 

Melone),  a.,  i,  409. 
a-Fhenyloinnamenylacrylic  acid,  amyl 

ester  (Rui>E  and   Dokschky),  A.,  i., 

929. 
o-  and  j8-Phenylcinnamic  acids,  menthyl 

esters    (Rupe    and   Busolt),    A.,    i, 

928. 
Phenylcinnamyldimethylammonium 

salts  (Emde),  a.,  i,  565  :  (Emde  and 

Franke),  a.,  1,  709. 
4-Phenylcinnoline  and  its  salts,  metho- 

chloride,  and  niethiodide  (Stoeumer 

and  Fincke),  A.,  i,  842. 
4-Phenylcinjiolinic  acid.    See  4-Phenyl- 

pyridazine-5:6-dicarboxylic  acid. 
«-Phenylcoumarin,    o-nitro-  (Bobsche), 

A.,  i,  925. 
3-Phenylcoumarin,  o-^?-c?mitro- 

(Borsche),  a.,  i,  386. 
a-Phenylcrotonic      acid     {methylatropic 

acid),     menthyl     ester     (Rupe     and 

Busolt),  A.,  i,  928. 
6-Plienyl-2:3:7:0-dia2pyridazine  4-hydr- 

oxy-.     See   5-Phenyl-l:2:4:9-benztetr- 

azole,  7-hydroxy-. 
Phenyldibenzylmethylammonium      and 

phenyldibenzylmethylethylammon- 

ium    methyl    sulphates    (Fkohijch), 
~   A.,  i,  376. 
Phenyldiciunamylmethylaminonium 

chloride    and    platinichloride    (Emde 

and  Franke),  A.,  i,  709. 
Phenyldi  cj/cZohexylmethane,  preparation 

of  (Godchot),  a.,  i,  19. 
Flienyldiliydro-l:3-benzoxazine,      acyl- 

salicylamide    and    acylhj'droxyamine 

groups,  labile  isomerism  among  (Tith- 

ehley    and    Htcks),    T.,    908  :    P., 

95. 
11-Phenyldihydronaphthaceneqainone, 

6:6:11  :(?')-te<rahydroxy-,       and       its 

acetyl   derivative  (Vosvi^iNCKEL),  A., 

i,  167. 
rfs-iV-Phenyldihydrophenantbraphenaz- 

ine,  acetyl  derivative  (Hinsberg),  A., 

i,  845. 
l-Phenyl-3:4-dihydro/.soquiiioline     salts 

of  (Decker  and  Kropp),  A.,  i,  513  ; 

(PiCTET  and  Kay),  A.,  i,  514. 
Phenyldimethylallylanunonium     brom  - 

ide,  ^-bromO",   rate  of  formation  and 

decomposition  of,  in  various  solvents 

(v.  Halbax),  a.,  ii,  722. 
Pbenyldimethylaminophenylmethane, 

a-cZzchloro-,    and     its     hydrochloride 

(Staudinger),  a.,  i,  907. 


l-Phenyl-2:4-dimethyl-5-bromometliyl- 

3-pyrazolone     (Fakbweuke      vorm. 

Meister,  Lucius,  &  Bruning),  A., 

i,  523. 
l-Plienyl-2;4-dimethyl-3-bromomethyl- 

5-pyrazolone     (Farbwerke     vorm. 

Meister,  Lucius,  &  BrDnixg),  A., 

i,  257. 
l-Phenyl-2:4-dimethyl-3-chloromethyl- 

5-pyrazoIone      (Farbwerke     vorm. 

Meister,  Lucius,  &  Bruning),  A., 

i,  257. 
9-Phenyl-2':10-dimetliyldiliydronaphtli- 

acridine    (Fbeund    and   Bode),    A., 

i,  515. 
2-Phenyl-l:2-dimetliyldiliydroquinoliiie 

and      its      picrate      (Freund      and 

Richard),  A.,  i,  418. 
l-Plienyl-2:4-dimethyl-4-ethyl-3:5-pyr- 

azolidone  {methylethyluialonylantipyr- 

ine)  (MiCHAELis  and  Schenk), A.,i,59. 
s- C-Phenyl-di- C'-methyliminotriacetic 

acid  (Stadnikoff),  A.,  i,  771. 
Phenyl-^SS-dimethylpentyltliiocarb- 

amide  (Chonin),  A.,  i,  450. 
j8-Phenyl-aa-dimethylpropionic  acid  and 

its  amide,  aiul  nitvo-derivative  (Hal- 

LER  and  Bauer),  A.,  i,  655. 
l-Plienyl-4:4-dimethyl-3:5-pyrazolid- 

one,       3-benzoyl       and       3-benzene- 

sulphony]  derivatives  (Michablis  and 

Schenk),  A.,  i,  58. 
l-Phenyl-2:3-dimethyl-5-pyrazolone. 

See  Antipyrine. 
l-PhenyI-4:4-dimethylpyrazoIone-3- 

carboxylic  acid,  ethyl  ester  (Rassow 

and  Bauer),  A.,  i,  632. 
o-Phenyl-5-(4:6-dimetliyl-2-pyridyl)bu- 

tadiene  and  its  aurichloride  (Proske), 

A.,  i,  413. 
3-Plienyl-2:6-dimethyl-4-quina2olone,  7- 

acetylamino-  (Bogert  and   K^ropff), 

A.,  i,  843. 
l-Phenyl-3:4-dimethyl-l:2:5-triazole, 
amino-  (v.  Pechmann  and  Bauf.r), 
A.,  i,  271. 

nitro-  (v.  Pechmann  and  Bauer),  A., 
i,  271. 
o-Phenyl-y3-o-diplienylmethanethiocarb- 

amide  (Carri!;),  A.,  i,  122. 
Phenylene     1 :4-di/richloromethylsuli)h- 
oxide  (Zincke  and  Frohneberg), 
A.,  i,  644. 

l:4-diinethyldisulphoxide       (Zincke 
and  Frohneberg),  A.,  i,  643. 
o-Phenyleneacetic-glycollic  acid  and  its 

ethyl    ester   (Czai-luki,    v.     Kosta- 

necki,  and  Lampe),  A.,  i,  235. 
o-Phenyleneacetic-mandelic  acid  and  its 

ethyl   hydrogen,    and    diethyl    esters 

(CzAPMCKi,     V.     KosTANECKi,    and 

Lampe),  A.,  i,  235. 


INDEX   OF   SUBJECTS. 


1391 


/'-Phenylenebit-l-ainino-2-hydrozy-  ami 

-2-methyl-antliraqainones(LAUBi^  and 

Konk;),  a.,  i,  r.f). 
o-Fhenylenebi8l-amino-2-methylaii- 

thraquinone,     p-xnUn-    (L.vi'itK     and 

Ki)M(i),  A.,  i,  [>i>. 
^-PhenylenebiBiminocamphor  (For8TER 

and  TiI()i:ni,ky),  T.,  965. 
//t-Phenylenediamine,       2A:6-trimtto-, 

(liuciityl  (liriv(itiv<'  (bLANKiiMA),  A.,  i, 

780. 
;>-Phenylenediamine,      preparation      or 
(Aktikn-Ukski.lschakt    fOr    Ax- 
iun-Fabkikation),  a.,  i,  256. 

hydroxy-,     and     its      uiisyinnietrical 

dialkyl    derivatives,    oxidatiou     of 

(Kkiiiimann  and  Popi.awski),  A., 

i,  .^.16. 

yj-Phenylenediaminesulphomc         acid, 

preparation  of  (Aktikn-Gesellschakt 

Kin    Anii.in-Fabkikatio.n),    A.,    i, 

25(i,  257. 
l:4-Phenylenediamine-2-tluolacetic 

acid,  r>-(;hlur()-,  sodiiun  salt  (Kau.k  k 

C(t. ),  A.,  i,  73(5. 
Phenylene-  l:4-dimethyldisalphone 

(ZiNCKE    and    FKOHNEBER<i),     A.,    i, 
643. 
o-PhenyIene-/3/3-naphthylene         ketone 

and  its  plitnylliydnizone  (TuiKl.K  and 
ScHNKiDEU),  A.,  i,  929. 
oPhenylethane,    j8-chloro-a-3:4-/nhydr- 
oxy-  (BiinciiEu),  A.,  i,  153  ;  (Farb- 

WEUKR    VOIIM.     MrISTEK,     LUOIVS, 

k  BuCnino),  a.,  i,  569. 
)3bromo-a-3:4-<>/hydroxy-,     ^hronio- 
a-3:4-</"ihydroxybionio-,  and  a-3:4- 
</v'liydroxy-j8-nietliylaminobromo- 
(BoncHEu),  A.,  i,  153. 
a-^)-rfihydroxy-,       acetyl       derivative 
(Tviis,  CATON.and  Haxu),T.,2124. 
j3-Phenyle thane,  a-chlDro-,  and  o-chloro- 

jj-nitro-  (Haiujer),  T.,  2194. 
Phenylethanolamine,  o-(ithydroxy-, 

preparation   of    (Faubwehke    vorm. 
Meisteu,  Ltcius,  k   Bkunikg),  A., 
i,  79-2. 
Phenylethanolmethylamine,      o-rfthydr- 
oxy-,  jueparation  of  crystalline  salts  of, 
and    hydrochloride    of    (Farbwerke 
voiiM.  Meisteu,  Lucius  &  Brijnixo), 
A.,  i,  229. 
Phenyl  ethers,  p-iiwno-icAo-,  aromatic, 
derivatives  of,  with  multivalent  iodine 
(WiLLOERODT  and  Wiegand),  A.,  i, 
912. 
Phenylethoxyacetic   acid,   afiBnity   con- 
stant   of    (FixDLAv,    Turner,    and 
Owen),  T.,  939  ;  P.,  146. 
Phenyl  ^-ethoxyethyl  ketone,  4-bromo-, 
and   its   phenylhydrazoue   (Kohler), 
A.,  i,  939. 


v-Phenylethozymethylthiocarbamide 
(.l()HN>ox  and  Gle.st),  A.,  i,  371. 
a-Phenylethylamine,   ;>-hydroxy-,   syn- 
theses of  (BAR(iEK),  T.,  1123  ;  P., 
162  ;    (Barcer   and   Wali"OI.«), 
T.,  1720;  P.,  229. 
and  its  liydrochlorideand  dibenM>yl 
derivative   (Ti'Tix,    Catox,    and 
Hann),  T.,  2123. 
;>-nitro-  and  its  hydroehloride(BAROBH 
and  Wai,i-oi.k),  T.,  1723. 
/3-Phenylethylamine     picrate    (Decrrr 
and  Kroi-i-),  A.,  i,  513. 
/3  ;>-rfihydroxy-,  and  its  hydrochloride 
and  di-  and  tri-benzoyf  dcrivatires 
(TuTiN,   Caton,   and  Hann),  T., 
2120  ;  P.,  289. 
Phenylethylamines,     a-3:4-<rthydroxy-, 

Iinparation    of    (Farbwerkk    VORM. 
iIeister,  Lnius,  k  Bri'xino),  A., 
i,  569. 
(i-  and  /  a  Phenyletlt7Umill(K^^let]lTl• 
enecamphor    (Poi-e  and   Read),   T., 
172. 
Phenylethyloarbinol,(//>>romo-(ScHiiiDT 

and  OoEHRiNo),  A.,  i,  322. 
5-Phenyl-lO-ethyldihydroacridine,       5- 
cyano-  (Kauk.manx,   Albertixi,  and 
HoL-sBKEU),  A.,  i.  606. 
X-  Phenyl-  a  ethyldihydrophenanthra- 
phenaiine  and  its  hydrochloride  and 
nydrobromide    (Frbuxd   and    Rich- 
ard), A.,  i,  418. 
Phenyiethylenecatechol,  preparation  of 

(Lazenxec).  a.,  i,  469. 
.t-Phenylethylhydraxine,    hydrochloride 
and  benzoyl  derivative  of  (KxoRR  and 
Weii)EI.),"A.,  i,  966. 
Phenylethylhydraiinop]rrine     and     ita 
alkyliodides  (Mk  haklis  and  KoiiERT), 
A.,  i,  680. 
l-a-Phenylethylideneamino-l:3:4-tri- 

azole  (Bii-o\v),  A.,  i,  680. 
Phenylethylmethylamine,  synthesis  of, 
and  its  salts  (Johnson  and  Guest), 
A.,  i,  784. 
a-3:4-<rthydroxy-,       preparation      of 
(Farbwerke      vorm.      Meister, 
Lrcir-!,     &     Brijning),      A.,     i, 
792. 
a-Phenylethyla-methylcarbamide 

(Johnson  and  Guest),  A.,  i,  785. 
a-Phenylethyl-j3-l-naphthylcarbamide 
(Johnson      and      Guest),      A.,      i, 
785. 
a-Phenylethyl-j3-2-naphthyl-a-methyl- 
carbamide  (Johnson  and  Guest),  A., 
i,  7S5. 
/3-Phenyl-o-ethylpropionic  acid,  resolu- 
tion of,  and  d-,  and  its  Z-menthylamine, 
and  metallic  salts  of  (Pick.\rd  and 
Yates),  T.,  1018  ;  P.,  152. 
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l-Phenyl-4-ethyl-pyrazole,3:5-f^ichloro-, 

-3:5-pyrazolidone    and    its   dibenzoyl 

and    dibenzenesulphoiiyl    derivatives, 

and-5-pyrazolone,3-chloio(MicirAELis 

and  Schenk),  A.,  i,  59. 
Phenylethyltrimethylammonium  iodide 

(Johnson  and  Guest),  A.,  i,  785. 
^cr<. -Phenylfenchol    (Lehoide),    A.,    i, 

596. 
a-Plienyl-7-2-furylpropane-a7-dione  and 

its    oxime,    dioxime,    and    diacetate 

(Semmleji      and     Aschek),     A.,     i, 

.597. 
a-Phenyl-7-2-furylpropane-a-ol  and   its 

ethyl    ether,    acetate,     chloride    and 

phenylurethane        (Semmlee.        and 

Ascher),  a.,  i,  597. 
a-Pheiiyl-7-2-furyl-Aa-propene(£ii%dro- 

carlina  oxide)  (Semmler  and  Ascher), 

A.,  i,  597. 
Phenyl  glyceric  acid,    fate   of,    in     the 

animal    organism    (Dakin),    A.,    ii, 

684. 
Phenyl  glycerol  ethers,  o-  and  ^>-chloro- 

(Ehlotzky),  a.,  i,  786. 
Phenylglycine.fZinitrohydroxy-  (Rever- 

DiN  and  DE  Luc),  A.,  i,  914. 
iV-Phenylglycine,   derivatives    of    (Fi- 
scher and  Gltud),  A.,  i,  887. 
Phenylglycinearsenic   bisulphide.     See 

under  Arsenic. 
Phenylglycine-p-arsinic      acid.         See 

under  Arsenic. 
Phenylglycine-2carboxylic    acid,    3:6- 

dicMoYo-  (Villiger),  A.,  i,  931. 
Phenylglycinenitrile-2-  carboxylic  acid, 

8:6-f^ichloro-     (ViLi.ifiER),      A.,      i, 

931. 
3-Phenylglycyl-^-cresol   (Auvvers    and 

MiJLLEK),  A.,  i,  228. 
Phenylglyoxalhydroxamic  acid  (Angeli 

and  Marchetti),  A.,  i,  12. 
Phenylglyoxylic      acid     {benzoylformic 
acid),  fZ-amyl  ester  (McKenzie  and 
Muller),  T.,  546. 

^-bromo-,  and  its  amide  (Wislicenus 
and  Elvert),  A.,  i,  31. 

3:4-£^ihydroxy-  (Barger  and  Ewins), 
T.,  560. 
Phenylglyoxylic  acid    oxime    and    its 

ethyl      ester      (Borsche),      A.,      i, 

925. 
Phenylglyoxylic      acids,      o-hydroxy-, 

and  coumarandiones  (Fries),    A.,    i, 

175. 
Phenylgnaninoaoetic      acid      [glyrohjl- 

phenijiguanidine),  nitrate  and  hydro- 
chloride of  (Ramsay),  A.,  i,  89. 
17-Phenylheptylamine,     7j-iodo-,      hydr- 

iodide  and  picrate  of,  and  77-hydroxy-, 

and  its  platiuichloride  (Gabriel),  A., 

i,  892. 


2-Phenylc?/cZohexamethyleneimine     and 

its  salts,  nitrosamine,  and  1-benzene- 

sulphonyl  derivative  (Gahriel),  A.,  i, 

494. 
Phenylhydrazideoximecarboxylic     acid 

and  its  benzoyl  derivative  (WiELAND 

and  Gmelin),  A.,  i,  611. 
Phenylhydrazine    and     a-halogen    aryl 
derivatives,    reactions     of    (GoLD- 
sciimiedt),  a.,  i,  122. 

action  of,  on  formaldehyde  (Iljin), 
A.,  i,  675. 

action  of  potassium  hypochlorite,  and 
hypobromite,  acetylchloroamino- 
2:4-dichlorobenzeno.,  hypobromous 
acid,  and  bromine  on  (Chattaway), 
T.,  1070  ;  P.,  147. 

compounds  of,  with  phenols  (CiusA 
and  Bernardi),  A.,  i,  675. 

iV-iribromo-,    preparation     and     pro- 
perties of  (Chattaway),  T.,  865; 
P.,  120. 
Phenylhydrazines,     reduction    of    azo- 

benzenes  to,  by  ethyl  alcohol  (PoNZio), 

A.,  i,  852. 
)3-Phenylhydrazino-j8-cinnamenylpro- 

pionic  acid,  phenylhydrazine  salt  and 

its  dibromide  (Rh^idel  and  Schulz), 

A.,  i,  582. 
4-Phenylhydrazinocoumarin   (?)  {benzo- 

tetronic     acid     phenyl  hydi'azide    (?)) 

(Anschutz,     Anspach,     Fresenius, 

and  Glaus),  A.,  i,  662. 
4-Phenylhydrazinocoumarin-3-carboxyl- 

ic    acid,    ethyl    ester,    and    phenyl- 

hydrazide       (AxscHiJTZ,       Ansi'ACH, 

Frksenius,      and     Glaus),     A.,     i, 

662. 
4-Phenylhydrazino-2:6-dimethylnicotin- 

ic     acid,     ethyl     ester,     methiodido 

(Michaelis  and  Krietemeyer),  A., 

i,  531. 
Phenylhydrazino-oximino/woxazolone 

(Wieland     and     Gmelin),     A.,     i, 

611. 
Phenylhydrazinopyrine  and  its  salts  and 

methiodide  (Michaelis  and  Kobert), 

A.,  i,  680. 
Phenylhydrazone,   CijjHgaOjNg,    of   the 

pentose    from    inosine   (Levene   and 

■Iacobs),  a.,  i,  540. 
Phenylhydrazones,  phototropy  of  certain 
(Padoa),  a.,  i,  676. 

from  the  pentose  from  inosiiie  and  from 
rf-lyxose  (Haiser  and  Wenzel),  A., 
i,  540. 

of  ftcylated  o-hydroxyaldehydes,  migra- 
tion of  acid  residues  in  the(AuwERS 
and  Hannemann),  A.,  i,  439. 

of  unsaturated  aldehydes  and  ketones, 
transformation  of,  into  pyrazolines 
(AuwERS  and  Mijllek),  A.,  i,  59. 
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Phenylhydrazonei  of  o-hydroxyketoncs, 

capacity    for   traiisfonnation    of    acyl 

derivatives  of  (Au\VEi:,s  and  Uanxkhl), 

A.,  i,  441. 
Phenyl  a-hydroxyethyl  ketone,  p-brotno-, 

and   its   acetyl   derivative  (KoilLEU), 

A.,  i,  304. 
Fhenylhydroxylamine,  /?-chloro-  (Bam- 

nKKOEii      and      Baudisch),    A.,     i, 

978. 
l-Phenyl-5-o-hydroxyphenyl-3-methyl- 

pyrazoline  and  its  bf.MZ(iates(Ar\vKUs 

and  Mri.LKK),  A.,  i,  50; 
Phenyliminooamphor    and    in-    and    p- 

liydio.w-,  anil  ;>  chloro-  (Foit.srEK  and 

TlloKNii.KV),  T.,  049. 
C-Phenyliminodiacetie     acid,    and    its 

liydrocliloride,  nitrile,  hydrochlori<le, 

and  diethyl  and  dimethyl  esters  and 

their   idtroso-derivatives    ami   copper 

salt  (Stadnikdkk),  A.,  i,  106, 
Phenyliminomalonic  acid,  methyl  ester 

(CrKri.s.s      and      Si'E.nckk),    A.,     i, 

764. 
Phenyliminophosphorylbenzamide 

(TiriiKui.KV  and  Woiikam.),  T.,  1152  ; 

P.,  ir.o. 
Phenyliminophosphorylphenylbens- 

amidine  (Titukkley  and  Workall), 

T.,  lir.4  ;  r.,  150. 
2-Phenylindole,  6-amino-,  and  its  hydro- 
chloride (BonsciiK),  A.,  i,  233. 
Phenyl-p-iodochloride    acetate     (Will- 

OEUODT  and  Wikwand),  A.,  i,  013. 
a.s-Fhenyl   ^'-iodochloridephenyl    ether, 

7H-rfnntro-   (Willoerout    and    Wie- 

(jand),  a.,  i,  91-2. 
os-Phenyl    ;)-iodophenyl    ether,    vi-di- 

nitro-  (WiLLGERODT  and  Wieqand), 

A.,  i,  912. 
<'6-Phenyl  />iodo8ophenyl  ether,  m-di- 

nitro-  (Wii.LuKKODT  and  Wieqand), 

A.,  i,  012. 
(w-Phenyl  7)-iodoxyphenyl  ether,  m-di- 

nitro-  (WiLLOKUODT  and  Wieqand), 

A.,  i,  912. 
Fhenylitaconic    acid    and    its    barium, 

calciiun  and  silver  salts  (Stobbe  and 

Houn),  a.,  i,  105. 
7- Fhenylitaconic  acid,  configuration  of 

(Stobbe  and  Horn),  A.,  i,  31. 
Phenylketentriethylium,  chloro-  (Wede- 

KIND  and  Miller),  A.,  i,  459. 
Fhenylmalonic  acid,  2:4-rfniitro-,  ethyl 

ester,    silver   and   sodium    derivatives 

of,    and    2A:6-trimtro-,    ethyl    ester, 

potassium,  and  silver  derivatives  of, 

and    chromo-    and    oxygen-esters    of 

(Hantzsch     and     Picton),     A.,     i, 

468. 
Phenylmercuriammine  salts.    See  under 

^lercurv. 


Fhenylmethane,  7^-bromo-«-bronionitro- 
cyano-  (WisLicENUs  and  Elvekt), 
A.,  i,  31. 

Fhenylmethoxyaeetic  acid,  affinity  con- 
stant of  (Kindi.ay,  Turner,  and 
Owen),  T.,  938;    P.,  146. 

Phenyl  methoxjn&ethyl  ether,  and  p- 
nitre-  (IloEKlNc  and  Haim),  A.,  i, 
572. 

5-Fhenyl-lO-methylacridiniam  hydr- 
oxide and  salts,  3-amino-  and  3- 
hydroxy-,  and  their  flcetyl  derivative* 
(KKHK.MANN  and  Stei'anokk),  a.,  i, 
r.4. 

Phenylmethylmamyloxjrmethylthio- 
carbamide  (Johnson  and  Guemt),  A., 
i,  371. 

Fhenylmethylbenximinaiole,  din  i  Iru- 
hydroxy-l-'(-,  //<-,  and  j)-bromo-,  and 
</tnitrohydroxy-l-o-,  vi-,  and  ;>- 
hydroxy-,  and  their  acetyl,  nitro-,  and 
sulnhonic  acid  derivatives  (Mei.dola 
and  Hay),  T.,  1040. 

7-Fhenyl-6-methyl-l:2:4:9-benxtetraxole 
{A-phenyl-6-7ne(hyl-'2:'3:7:0-di(upi/rid' 
(oine)  (BuLOW    and    Webkr),  A.,  i, 
61.5. 

l-Fhenyl-2-methyl-3-bromomethyI-4- 
ethyl-Spyrazolone  (Fahbwkrkr 

voRM.    Mkister,  Lucivs,   &    BniiN- 
INO),  A.,  i,  257. 

3-Fhenyl-8-methylMocarbostyril    (MOl- 

LER),  A.,  i,  160. 
2-Fhenyl-7-methylcinchonic  acid 

( Borsch e),  A.,  i.  53. 
4-Phenyl-3-methylcinnoline      and      its 

platinichloride        (yroERMER        and 

Fixckk),  a.,  i,  843. 
4-Fhenyl-3-methylcinnolinie  acid 

(SroEUMER     and     Fixcke),     A.,     i, 

843. 
3-Fhenyl-8-methyIw'coamarin       (MiJL- 

leu),  a.,  i,  160. 
4-Fhenyl-6-methyl-2:3:7-0-dia2pyridaz- 

ine.     See    7-Plienyl-5-methyl-l:2:4:9- 

benztetrazoie. 
5-Fhenyl-lO-methyldihydroaeridine,    5- 

cyano-,    platinichloride    (Kaufmann, 

Albertini,   and    Holsroek),    A.,   i, 

606. 
2-Phenyl-2-methyldihydroperimidine 

(SACn.st),  A.,  i,  433. 
A^'-Phenyl-a-methyldihydrophenanthra- 

phenazine  (Freuxi)  and  Richard,  A. , 

i,  418. 
l-Phenyl-2-methyl-l:2-dihydroisoquinol- 

ine   and  its   platinichloride  (Freund 

and  Bode),  A.,  i,  516. 
Phenyl    methyl-diketone,   refraction   of 
(Smedley),  T.,  218  ;  P.,  17. 

7)-bromo,    and     its    phenylhydrazone 
and  dioxime  (Kohler),  A.,  i,  394. 
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Fhenylmethylethylammoniiim        salts, 
hydroxy-, -optically   active   (Meisen- 
heimek),  a.,  i,  20. 
Phenylmethylethyl-  ( ethylanilinoethyl  )- 
ammonium   iodide    (Wei>ekind    and 
Meyer),  A.,  i,  186. 
Phenylmethyletbylmorpliolonedimethyl- 
ammonium    bromide    and    hydroxide 
(FOURNEAU),  A.,  i.  50. 
Phenylmethylethylisopropyl-,        butyl- 
and       iso-butyl-ammonium       iodides 
(Frohlich),  a.,  i,  376. 
2-Phenyl-l-methyl-A'^-tyc^ohexene 

(Murat),  a.,  1,  147. 
s-Phenylmethylhydrazine  from  plienyl- 
pyrazole,  and  salts  of  (Knorr  and 
AVeidel),  a.,  i,  965. 
picrazide  (Knorr  and  Weidel),  A.,  i, 
965. 
Phenylmethylhydrazinopyrine    and    its 
salts  and  methiodide,  ethiodide,  and 
benzoyl    chloride   additive   coinpomid 
(MiCHAELis  and  Robert),  A.,  i,  680. 
l-Plienyl-2-metliyl-3-liydroxymethyl-4- 
ethyl-5-pyrazolone  (Farbwerke 

voRM.  Meister,  Lucius,  &Bruning), 
A.,  i,  257. 
sC-Phenyl-C-methyliminodiacetic 
acid,    and    its   hydrochloride,   nitrile 
hydrochloride,      and     diethyl      ester 
(Stadnikoff),  a.,  i,  106. 
Phenylmsthylketazine,   7rt-amino-,   and 

//(-nitro-  (Kkopfer),  A.,  i,  188. 
2-Plienyl-3-methyl-)8-naphthaquinoline 
and  its  nitrate  (Borsche),  A.,  i,  956. 
2-Phenyl-3-metliyl-j8-naplitliaquinoline- 
1-carboxylic  acid  (Borsche),    A.,  i, 
956. 
3-Phenyl-5-metliylisooxazole-4-carb- 
oxylic     acid     and     its     ethyl     ester 
(Benary),  a.,  i,  890. 
)8-Pheiiyl-7-methylpentan-;3-ol       (BoD- 

Koux  and  Taboury),  A.,  i,  546. 
)3-Phenyl-a-methylpropioaic  acid,  resolu- 
tion of  (PicKARD  and  Yates),  T., 
1019  ;  P.,  152. 
menthyl   ester  (Rupe  and    Busolt), 
A.,  i,  927. 
l-Phenyl-3-metbylpyrazole,      5-amino-, 
and    its    hydrochloride    and    platini- 
chloride,     and    its     5-azo-)3-naphthol 
compound,       and       4-nitro-5-amino- 
(MuHJi),  A.,  i,  190. 
l-Phenyl-6-metliylp7razole-4-carboxylic 
acid,  anilide,  ;[;-toluidide,  and  o-  and 
/8-naphthylamide8     of     (Dains     and 
Bkuwn),  a.,  i,  783. 
l«Phenyl-3-methyl-6  pyrazolone       con- 
densation product  of  phenylazoimide 
with,  constitution,  and  derivatives  of 
(Heiduschka  and   Hothackei:),  A., 
i.  851. 


l-Plienyl-3-metliylpyrazoloiie,         4-ox- 

imiuo-,    benzoyl   and    )«-nitrobenzoyl 

derivatives  of  (Dimroth  and  Dienst- 

bach),  a.,  i,  63. 
l-Phenyl-2-methyl-3:4-pyrazopyrazol-5- 

one  and  its  acetyl  derivative  (Stolz), 

A.,  i,  71. 
l-Phenyl-3-methyl-4:5-pyrazoquinone, 

5-imino-  (Mohr),  A.,  i,  191. 
l-Plienyl-3  methyl-4:5-pyrazoquinonedi- 

oxime  anhydride  (Mohj:),  A.,  i,  191. 
o-Pheiiyl-5-(6-metliyl-4-pyridyl)butadi- 

ene  and  its  salts  (Pi;oske),  A.,  i,  413. 
3-Phenyl-2-methyl-4-quinazolone-6- 

carboxylic  acid,  7-nitro-  (Bogert  and 

Kroi'Ff),  a.,  i,  843. 
3-Phenyl-8-methylisoquinoIine,   and   its 

salts,  and  l-chloro-  (Muller),  A.,  i, 

160. 
Phenyl    methyl    snlphoxide,    ;;-acetyl- 

araino-   (Zincke    and    Jorg),    A.,    i, 

790. 
l-Phenyl-2-methyltetrahydrowt»quinol- 

ine  and  its  methiodide  (Frkund  and 

Bode),  A.,  i,  516. 
Phenyl    methyl    thioether    fZtbromide, 

p-acetylamino-,  and  its  hydrobromide, 

7;i-chloro-jw-acetylamino-,       and       its 

hydrochloride,  and  acetyl  derivative, 

and  '/?i-bromo-;o-acetylaniino-  (Zincke 

and  Jorg),  A.,  i,  790. 
3-Phenyl-6-methyl-2-thio-l:2:3:4-tetra- 

hydroquinazoline  and  its  platinichlor- 

ides  (Senier  and  Shepheard),  T., 

499. 
Phenyl  methylundecyl  ketone  (Halleu 

and  liAUER),  A.,  i,  655. 
l-Phenylnaphthalene-2:3-dicarboxylic 

anhydride,  fluorescence  of,  in  difl'erent 

solvents  (Stobbr),  A.,  ii,  282. 
2-Phenylnaphthapyroniumferrichloride, 

and  carbinol  derivative  (Decker  and 

V.  Fellenberg),  a.,  i,  117. 
2-Phenyl-;3-naphtliaquinoline 

(BoiiscHE),  A.,  i,  956. 
2-Phenyl-3  -naphthaquinoline  - 1  -carb  - 

oxylic  acid  (Boiische),  A.,  i,  956. 
Phenylnaphthylamine,     2' -A' -din  itro-8  - 

amino-  (Sachs),  A.,  i,  433. 
2-Phenyl- 1 :3-naphthylenediamine, 

methyl     derivatives    of    (Best     and 

Thoim'e),  T.,  261  :  P.,  28. 
Phenyl-1 :8-naphthyleneguanidine    and 

its  picrate  (Sa('Hs),  A.,  i,  431. 
Phenyl  o-naphthyl  ketone,   compound 

with  sodamide  (Lucas),  A.,  i,  489. 
Phenyl  naphthyl  ketones,  fission  of,  by 

sodamide  (Lucas),  A.,  i,  488. 
Phenyl-5-naphthylphthalamic  acid 

(Tingle  and  Hrenton),  A.,  i,  799. 
Phenyl-;8-naphthyltartramide    (Tin(}i,e 

and  Batks),  A.,  i,  910. 
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Phenylwonitroacetamide,  sodium  deriva- 
tive (van  Peski),  a.,  i,  647. 
FhenylmnitroacetoDitrile,      saponifica- 
tion of,  to  the  amide  by  liydrogen 
lieroxide  (van  Peski),  A.,  i,  647. 
7)-ljromo-,  and  its  salts  (WisucENUS 
and  Ei.vekt),  A.,  i,  29. 
Phenylnitroamine,  rf/chloro-jtf-nitro-,  and 

its  thorium  salt  (Wirr),  A.,  i,  856. 
A''-Pheiiyl-"-nitrobenzaldoxlme    (Beck- 
MANN,      Khkiit,       Neihcher,      aud 
ScHULZ),  A.,  i,  654. 
Phenyl-7?t-nitrobenzylidenehydrazine, 
action  ofaniyl  nitrite  on  (Ba.mbekc;£R 
and  Pemsel),  A.,  i,  56. 
a-Phenyl-;7-mtrocinnamic  acid,  p-nitro-, 
and  its  ethyl  ester  (Hoi;s(HE),  A.,  i, 
92r). 
2:4-'^njitro-,  methyl  eater  (Bousche), 
A.,  i,  386. 
Pheiiyl-2:4-f7iiiitro-a-naphthylamineand 
■2-hydroxy-   (Ullmann   and   Buuck), 
A.,i,  22. 
PhenyUrtnitrophenylbenzenylamidine, 
u-  and  ;/i-chloro-   (v.    'Walthkk  and 
(Jrossmann),  a.,  i,  56. 
3-Phenyl-2-o-mtropheiiyl-/3-naphtha- 

quinoline  (Bousche),  A.,  i,  957. 
3-Phenyl-2-"-nitrophenyl-/3-naphtlia- 
quinoliiie-l-carboxylicacid(  Bousche), 
A.,  i,  956. 
Phenylnitrosohydroxylamine,  j)-bromo  - 
(BAMiiEittiEK  and  Baudisch),  A.,  i, 
909. 
;)-chloro-,     and     its    hydroxylamine, 
phenylhydrazine,  and  metallic  salts 
(Bambeegek  and  Baudisch),  A.,  i, 
978. 
Phenyloxazolone,  oximino-,  ethyl  ester, 
pyridine,      jnperidine,      tetramethyl- 
ammoiiium,  and  metallic  salts  of,  and 
its  acetate,  and   benzoate  (Hantzsch 
and  Kemmerich),  A.,  i,  336. 
Phenyl^'csooxazoloixe,    indigoid    dyes  de- 
rived from  (Wahl),  A.,  i,  261. 
3-PhenylKs'ooxazolone-2-indole  (Wahl), 

A.,  i,  261. 
Phenyloximinoacetic     acid,     ^-bromo- 
(Wlslicexus  and  Elveut),  A.,  i,  30. 
8-Phenyl-A^-pentenoic     acid,    menthyl 
ester    (Rupe    aud    MiJNTEii),    A.,   i, 
928. 
o-Phenyl-A3-pentinen-o-ol       and       its 
benzoyl  derivative  aud  di-iodide  (Du- 
pont),  A.,  i,  546. 
2-PIienylperiniidiiie  and  its  salts  (Sachs), 
A.,  i,  428. 
0;   m-,    and  ^Miitro-,    o-amino-,   and 
anhydro-compound  from,  ?n-amino-, 
and  ^-amino-,  and  its  acetyl  deriva- 
tive (Sachs  and  Steiner),  A.,  i, 
970. 


'^rs-Phenyl-i^-phenylene-etherphenylio- 
diniam    hydroxide,    TH-dinitro-,    and 
its  salts  with  acids  (Wimx3BK0DT  aod 
Wieoand),  a.,  i,  912. 
)8-PhenyI-a-phenyIethyl-a-methylcarb- 
amide  (JoiiSsoN  and  Or  est).  A.,  i, 
785. 
3-Phenyl-a-phenylethyl-a-methyIthio- 
carbamide  (Johnson  and  Guest),  A., 
i,  785. 
Phenylphthalamic       acid,       ;7-c]iloro- 
(Tingle  and  Brenton),  A.,  i,  799. 
m-nitro-,  salts  of,  with  organic  bases 
(Tingle    and    Brenton),    A.,    i, 
799. 
a-Phenyl-a)3-propandione,     2:4-r/niitro-, 
a-plienylhydrazoue     and      bisphenyl- 
liydrazone  of  (Bousche),  A.,  i,  233. 
a-Phenylpropane,      8-bromo-o-hydroxy- 
(Mameli  and  Brocca),  A.,  i,  714. 
3-bronio-o-(3:4-)<rt1iydroxy-,     acetate 

of  (Bottcher),  a.,  i,  154. 
)3-chloro-a-(3:4-)/r!;'hydroxy-  (Bottch- 
er), A.,  i,  154. 
i8-imiuo-7-cyano-,    formation   of    1:3- 
naphthylenediamine     from     (Best 
and  Tiioui'E),  T.,  8. 
a-PhenyI-Aa-propene-)3-ol  benzoate,  2:4- 

^/(uitro-  (Borsche),  A.,  i,  232. 
Phenyl  propenyl  ketone    and    bromo- 

(KoHLEU),  A.,i,  940. 
Phenylpropenylmalonic  acid,  dibrucine 
s;ilt,    and    its   rotatory   jjower   (HlL- 
mrcii),  T.,  1574  ;  P.,  214. 
Phenylpropiolic  acid,  j>rogressive  cata- 
lytic reduction  of  (Paal  and  Hart- 
mann),  a.,  i,  926. 
ethyl  ester,  action  of,  on  monoaryl- 
carbamides  (Ruhemann),  T.,  1609  ; 
P.,  220. 
menthyl  ester  (RrpE  and  Busolt),  A., 
i,  928. 
Phenylpropiolylcarbamic     acid,     ethyl 
ester  (Ruhe.manx    and    Priestley), 
T.,  451;  P.,  62. 
Pheny  Ipropioly  Icarbamide(  Ru  HEM  an  N ), 

T.,  1609  ;  r.,  220. 
Pheny  Ipropioly  Iphenylacetamide     ( Rr  - 

HEMANN),   T.,   991. 

Phenylpropiolyl-^;-tolylcarbamide  (Ru- 
hemann), T.,  1609;  P.,  220. 
(//-j8-PhenylpropionacetaI,  a-amino-,  and 
its  picrate  (Fischer  and  Kametaka), 
A.,  i,  213. 
o-Phenylpropionic   acid,  menthyl  ester 

(Rupe  and  Busolt),  A.,  i,  928. 
/3-Phenylpropionic  acid,  synthesis  of 
some  derivatives  of  (Dakin),  A.,  i, 
103. 
and  its  derivatives,  fate  of,  in  the 
animal  organism  (Dakin),  A.,  ii, 
684. 
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)3-Phenylpropionic     acid,    a0-dihvomo-, 
action  of  organic  bases  on  (James 
and  Sudborough),  T.,  1543. 
«-,  and  i8-hydroxy-,  affinity  constants 
of(FiNDLAY,  Turner,  and  Owen), 
T.,  940;  P.,  146. 
j8-hydroxy-,  synthesis  of  (Andriew- 
sky),  a.,  i,  158. 
3-Phenylpropionylglycine,         ;3-cliloro- 
a-bromo-,     o-bronio-/3-hydroxy-,      o;3- 
dibromo-,   and   j3-liydroxv-   (Dakin), 
A.,i,  103. 
)8-Phenylpropionyltropeine,  o-liydioxy-, 
and     its     salts     and     niethobromide 
(JowETT  and  Pyman),  T.,  1023. 
Phenylpropoxyacetic  acid,  affinity  con- 
stant   of    (FiNDLAY,    Turner,    and 
Owen),T.,  640;  P.,  146. 
Phenylpropylacetic  acid,  resolution   of, 
and    Z-meuthylainine    salt    (Pickard 
and  Yates),  T.,  1017  ;  P.,  152. 
a-Phenylw'6ipropyl     alcohol,      o-amino-, 
preparation  of    (Emde   and  Runne), 
A.,  1,  300. 
3-PlienyhsopropyI    alcohol,     )8-aniiuo-, 
and  its  salts  (Emde  and  Runne),  A., 
i,  300. 
Phenylpropylidenemalonic  acid,  dibruc- 
ine  salt  and  its  rotatory  power  (HiL- 
DiTCH),  T.,  1575;  P.,  214. 
Phenylphthalamic  acid,  aniline,  benzyl- 
amine,  methylamine,    and  3-naph- 
thylamine  salts   (Komatsu),  A.,  i, 
483. 
VI-  and,p-nitro-,  and  the  benzylaniine 
and  quinoline  salts  of  the  ?/i-nitro- 
acid  (Tingle  and  Roeker),  A.,  i, 
29. 
Phenylphthalide,  hydroxy-,  oxinie  and 
dibenzoate  (Meyer  and  Kissin),  A.,  i, 
652. 
/3-as-PhenyIphthalimide  and  an  isomer- 
ide  of  (Kuhara  and  Komatsu),  A.,  i, 
485. 
Phenylphthalimides,  isomeric,  and  allied 
compounds  (Kuhara  and  Komatsu), 
A.,  i,  484. 
Phenylphthalimidinanil  and  its  platini- 
chloride   (Thiele    and    Schneider), 
A.,  i,  930. 
Phenyl       C-plithaliminohexyl      ketone 

(Gabriel),  A.,  i,  892. 
10-PhenyIphthaloperine,      10-liydroxy-, 
and  its  hydrochloride  (Sachs),  A.,  i, 
430. 
5-PheiiyI-3-pyrazolidone,  l-nitroso- 

(Muckermann),  a.,  i,  839. 
3-PhenyIpyrazoliiie-5-carboxylic      acid 
and  its  bromoderivative  (Bouoault), 
A.,  i,  102. 
l-Phenyl-S-pyrazolone,    amino-    (Kum- 
MEL  and  Remy),  A.,  i,  423. 


4-Phenylpyridazine  and  its  platinichlor- 

ide  (Stoermer and  Fincke),  A.,  i,842. 
4  -  Phenylpy  ridaz  ine  -  5-carboxy  lie      acid 

(Stoermer  and  Fincke),  A.,  i,  842. 
4-Phenylpyridazine-5:6-dicarboxylic 

acid  {i-phenylcinnolinic  acid)  and  its 

barium    and  silver  salts)  (Stoermeii 

and  Fincke),  A.,  i,  842. 
l-Phenyl-5-pyridazinone-4-carboxylic 

acid  and  its  ethyl  ester  (Wislicenus, 

B(")KLEN,  and  Reuthe),  A.,  i,  10. 
a-Pheiiyl-5-4-pyridylbutadiene   and    its 

aurichloride       and       mercurichloride 

(Proske),  a.,  i,  413. 
l-Phenylpyrrolidine-2:5-dicarboxylic 

acid,  formation  of,  from  adipic  acid, 

and  its  methyl  and  ethyl  esters,  bar- 
ium, and  silver  salts,  and  nionoauilide 

(Le  Sueur),  T.,  273  ;  P.,  36. 
2-Phenylquinoline,      7-hydroxy-    (Bor- 

sche),  a.,  i,  53. 
Phenylserine,    fate    of,    in  the   animal 

organism  (Dakin),  A.,  ii,  684. 
PhenylstyryWichloromethane     (Staid - 

inger),  a.,  i,  906. 
Phenylsuccinamic   acid,  amine  salts  of 

(Komatsu),  A.,  i,  483. 
Phenylsnlphoxyacetic     acid,     and     a- 

chloro-a-,    and  its  ethyl  ester  (PuM- 

merer),  a.,  i,  580. 
Phenyltartronic  acid,  methyl  and  ethyl 

esters  (Guyot  and  Esteva),  A.,  i,  237. 
5-Phenyltetrazole,    1 -hydroxy-  and  its 

benzoyl,  ^-toluenesulphonyl,  and  ■$• 

naphthalenesulphonyl  derivatives 

(Forster),  T.,  186;  P.,  25. 
5-Phenyltetronic  acid  and  its  ammonium 

and     sodium    salts    (ANsciiiJTZ    and 

Bocker),  a.,  i,  730. 
Phenylthiocarbimide,  action  of  diphenyl- 
methylenediainine  on  (Senibr  and 
Shepheard),  T.,  498. 

oxide,  preparation  and  hydi-olysis  of 
(Fromm  and  Heydkr),  A.,  i,  911. 
PhenylthioglycoUic  acid.     See  Phenyl- 

thiolacetic  acid. 
Phenylthiolacetic  acid,  salts  of  (Pakra- 
VANo  and  Tommasi),  A.,  i,  719. 

rfibromide  (Pummerer),  A.,  i,  580. 
^>-chloro-o-cyano-  (Kalle  &  Co.),  A., 
i,  252. 
Phenylthiolglucoside  and   tetra-acetyl- 

(FiscHEuand  Delbruck),  A.,  i,  365. 
Phenylthiolglucosides     (FisciiEi:     and 

DELiiRiJcK),  A.,  i,  365. 
Phenylthiol-lactoside  and  he])ta-acetyl- 

(FiscuER  and  DEMiRiJcK),  A.,  i,  366. 
6-PhenyIthiol-4-methyl-2-pyrimidone, 
7n-<^niitro-   (Wheeler  and    AIcFar- 

land),  a.,  i,  970. 
Phenyl-p-tolylacetic  acid,    iirejiaration 
of(GYR),  A.,  ii,  34. 
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Phenyl-p-tolyl-carbamide,  and  1-ethyl- 
i//carbamide  (Kicomm,  Koe.sicke,  and 
Tausbnt),  a.,  i,  606. 
Phenyl-o-tolylcarbinol    (Tschitschiba- 

HiN),  A.,  i,  919. 
Fhenyl-;7-tolylethylene,    o-amino-,   and 
its  sulphate  (Stokhmer  and  Fincke), 
A.,  i,  841. 
Phenyl-7>-tolylgIycidic     aoid     and    its 

t'.thyl  cst.T  il'oiMKT),  A.,  i,  234. 
Fhenyltolylmalonic    acid,    ctiiyl    ester 

(OUYOiand  E.steva),  A.,  i,  237. 
Phenyl -;>-tolylmethylcarbiiiol,  o-aniino- 
(Stokkmkk  and  tiNCKK),  A.,  i,  841. 
Phenyl-p-tolylphosphoric     aoid.       See 

under  riiosjilioru.s. 
PhenylytolylphoBphoryl  chloride.     See 

under  I'liDspliorus. 
Phenyl-;>-tolylphthalamide  (Tingle  and 

Roi-KEK),  A.,  i,  29. 
Fhenyltrialkylammoniam  iodides, 

clcclroly.sis  of  (E.mmkrt),  A.,  i,  376. 
l-Phenyl-l:2:3-triazole,   5-aniino-,   and 
5-chloro-  (I)iMROTn,  Marshall,  and 
Hks.s),  a.,  i,  268. 
1  -  Phenyltriazole-5-azo  -  j3-iiaphthol(  D  i  m  - 
ROTH,  Marshall,  and  Hess),  A.,  i, 
268. 
l-Phenyl-l:2:3-triazole-4-carboxylic 
acid,  5-amiuo-,  and  its  methyl  ester 
(DiMROTU),  A.,  i,  267. 
5-chloro-,  and  its  methyl  ester  (Dim- 
roth,  Marshall,  and  Hk.ss),  A., 
i,  268. 
1  -  Phenyl- 1: 2: 3  -  tr  iazole  -  6  -carboxy  lie 
aoid,  hydrazidf,   azoiraide,    and  ure- 
thane  of  (Dim roth,  Marshall,  and 
Hess),  A.,  i,  268. 
l-Phenyl-6-triazolone,  4-oximino-, 

(ihromoiaonierism  and  transforma- 
tion of,   and  its  salts,  acyl  deri- 
vatives,and  pheny lurethane  (DiM- 
ROTii  and   Dienstbach),   A.,  i, 
62. 
decomposition   products    of    (DlM- 
koth  and  Dienstbach),   A.,   i, 
63. 
l-Phenyl-2:4:4-trimethyl-8:6-pyrazolid- 
one  {dimethijlinaloinjiaiitipyriiie) 

(Michaelis     and     Scuexk),    A.,     i, 
58. 
l-Phenyl-2:3:4-triniethylpyrazolone, 
3-hydroxy-       (Farbwerke       vorm. 
Meister,  Lucius,  &  BrIjning),  A., 
i,  257. 
4-PhBnyltriphenylcarbinol       (Schlenk 

and  Weickel),  A.,  i,  791. 
4-Phenyltriphenylmethyl  chloride 

(Schlenk    and     Weickel),     A.,    i, 
792. 
Phenyl  undecyl    ketone   (Haller  and 
Bauer),  A.,  i,  655. 

xcvi.  ii. 


Phenylvaleric  aoid  and  its  derivatives, 
fate     of,    in     the     animal     organism 
(Dak IN),  A.,  ii,  684. 
a- Phenylvaleric     acid.      Sec     Phenyl- 

propylacetic  acid. 
8-Phenylvaleric    acid,    menthyl     ester 

(Rri'K  and  .Munter),  A.,  i,  928. 
S-Phenylvaleric  acid  hydraside,  a/SyS- 
trtrahvonxo-  (Kiedel  and  Scuulz),  A., 
i,  582. 
2-Phen7l-5-veratryloxasols,     and      its 
hydrochloride  (Robinson),  T.,  2172  ; 
P.,  295. 
Phenyl  vinyl  ketone  and  homolognes  of 

(Kohler),  a.,  i,  938. 
9-Phenylxanthoniam,  2-hydroxy-, 

chloride,  liromide,  iodide,  ferrichloride 
and    platinichloride    of    (Kroi*p    and 
Decker),  A.,  i,  249. 
Phillipsite  from  Mont  Siniiouse,  Loire 

(Gonnard),  a.,  ii,  63. 
Phloridzin,    action     of,    on     the    liver 

(Grube),  a.,  ii,  501. 
Phloridzin    diabetes.     See   under  Dia- 

lu'tcs. 
Phloroglucinol    derivative,    transforma- 
tion    of     a,    into     one    of    cyclo- 
hexantrione      (Heller),      A.,      i, 
656. 
nitro-  (Leuchs  and  Geserick),  A.,  i, 

107. 
^rithio-,  and  its  trimethyl  ether,  and 
triacetate  (Pollak  and  Carniol), 
A.,  i,  791. 
Phloroglacinoldicarboxylic  acid,   ethyl 
ester,    synthesis    and    reactions    of 
(Leuchs    and    Geserick),   A.,    i, 
106. 
amino-,    ethyl  ester    and   its    hydro- 
chloride (Leuchs  and  Geserick), 
A.,  i,  131. 
nitro-,  ethyl  ester  (Leuchs  and  Gese- 
rick), A.,  i,  107. 
a-Phoc8Btanrocholic    aoid     (Hammers- 
ten),  A.,  ii,  819. 
I'xoPhorone.      See     l:l:5-Trimethyl-A^- 

c//ciohexen-3-one. 
<'»-oPhoroneoarboxylio  acid,  ethyl  ester, 
keto-     and     enol-fomis      (Merling, 
Welde,  Eichwede,  and  Skita),  A., 
i,  480. 
2^'oFhoronecarboxylic  acid  ethyl  ether, 
ethyl  ester  (Merling,  Welde,  Eich- 
wede, and  Skita),  A.,  i,  480. 
Phoronic  acid,    oxidation   of,   by   nitric 
acid  (Anschutz  and  Walter),  A.,  i, 
697. 
Phosphates.     See  under  Phosphorus. 
Phosphatic   compounds    in   cereals,   de- 
tection of  (Carles),  A.,  ii,  265. 
Phosphatic  nutrients,  changes  of,  in  the 
human  body  (Koch),  A.,  ii,  162. 

92 


1398 


INDEX    OF   SUBJECTS. 


Phosphatide,  diamino-,  from  the  kidney, 
and  its  cadmium  chloride  derivative 
(Frankel    and   Nogueira),    A.,    i, 
276. 
Phosphatides  in  animal   and  vegetable 
materials  (Vageleh),  A.,  ii,  504. 
unsaturated,     of    the     kidney,     and 
reaction  between,  and  dyes  (Fran- 
KEL  and  Nogueira),  A.,  i,  276. 
of  the     ox-pancreas    (Frankel    and 
Pari),    A.,     i,     620;    (Frankel, 
Linnert,  and  Pari),  A.,  i,  621. 
vegetable  (Winterstein,  Smolensk!, 
and  Stegman),  A.,  ii,  338. 
Phosphoproteins,     distribution     of,    in 
tissues  (Plimmer  and  Kaya),  A.,  ii, 
685. 
Phosphorescence  at  veiy  low  tempera- 
tures (H.  Becquerel,  J.  Becque- 
rel,  and  Onnes),  A. ,  ii,  630. 
decline      of      low-temperature       (de 

Kowalski),  a.,  ii,  282. 
of  the  alkaline  earth  sulphides,  photo- 
electric and  actino-dielectric  action 
in  the  (Lenard  and  Saeland),  A., 
ii,  283. 
of  organic  substances  at  low  tempera- 
tures (DziERZBiCKi  and  de  Kowal- 
ski), A.,  ii,  845. 
cathodic,  law   of  the  optimum   of,  in 
binary  systems  (TJrbain),   A.,    ii, 
112. 
Phosphorescent    sulphides    of   calcium, 
strontium,    and    barium    {Bolog- 
nian  stones),  preparation  and  pro- 
perties   of    (Vanino  and   ZuM- 
busch),  a.,  ii,  731. 
of  the  alkaline  earths,  behaviour  of, 
at  various  temperatures  (Lenard, 
Onnes,     and     Pauli),     A.,     ii, 
777. 
Phosphoric  and  Phosphorous  acids.     See 

under  I'hosphorus. 
Phosphorus,    revision    of    the     atomic 
weight  of  (Ter-Gazarian),  A.,  ii, 
568. 
atomic  volumes  of  (Pridbaux),   T., 

445. 
allotropic  states  of  (Jolibois),  A.,  ii, 

726. 
dynamic  allotropy    of    (Cohen    and 

Olie),  a.,  ii,  998. 
thermochemistry    of    (Thomunson), 

A.,  ii,  212. 
ultra-violet    band   spectrum    of    (de 
Gramont  and    db    Wattevillk), 
A.,  ii,  713. 
and  formation  of  amino-acids  in  higher 

plants  (ScuRTi),  A.,  ii,  173. 
nucleo-protein,     in     plants,     changes 
undergone  by    (Zaleski),    A.,    ii, 
604. 


Phosphorus,  amounts  of,  in  vegetables 
(Haensel),  a.,  ii,  257. 
in    nerves,    influence    of  age    on  the 
quantity  and  chemical  distribution 
of  (Dher^  and  Maurice),  A.,  ii, 
499. 
inorganic,  role  of,  in  nutrition  (Hari', 
McCoLLUM,  and    Fuller),    A.,    ii, 
161. 
in  plants,  microchemical  detection  of 

(Bongiovanni),  a.,  ii,  616. 
of  urine,   estimation  of  (Mathison), 

A.,  ii,  252. 
metabolism.     See  Metabolism. 
Phosphorus     compounds,    thermochem- 
istry of  (Lemoult),  a.,  ii,  865. 
with      cobalt     (Schemtschuschny), 
A.,     ii,    1019;     (Schemtschusch- 
ny   and     Schepeleff),     A.,     ii, 
892. 
with    sulphur    (Stock,    \.    Bezold, 
Hers^ovici,   and    Rudolph),    A., 
ii,  569. 
vegetable,  new  methods  of  colouring, 
for     microscopic     work     (Bongio- 
vanni), A.,  ii,  512. 
Phosphorus  ^rzbromide   palladobromide 
(Strecker  and  Schurigin),  A.,  ii, 
586. 
^e/itebromide,     expansion     of    (Pki- 

deaux),  T.,  445. 
halides,  action  of,  on  platinum  metals 
(Strecker  and  Schurigin),  A.,  ii, 
585. 
hydride.     See  Hydrogen  phospliide. 
Phosphoric  acid,  dynamical  study  of 
two    alkyl    derivatives    of   (van 
Hove),  A.,  i,  626. 
volatilisation  of,  and  its  quantitative 
separation    from     phospliates    of 
metals  of  the  ammonium  sulphide 
group  (jANNASCHand  Jilke),  A., 
ii,  759. 
conductivity  of,  in  presence  of  salts 

(Pouchon),  a.,  ii,  12. 
electrical  condu3tivity  of  (Phillips), 

T.,  59. 
and  its  sodium  salts,  concentration 
of  hydrogen  ions  in  dilute  solu- 
tions of  (Kingek),  A.,  ii,  660. 
with  different  citric  acid  solubility 
as  manure  for  meadows  (SvoBO- 
da),  a.,  ii,  177. 
of  compounds  insoluble   in   water, 
action  of  bacteria  and  yeasts  in 
rendering  soluble  (K ruber),  A., 
ii,  510.  J 

in    plant    leaves    (Seissl),    A.,    iiJ 
824.  1 

resolution  of  asymmetrical  deriva- 
of  (Luff  and  Kipping),  T.,  1993  ; 
P.,  203,  256. 
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Phosphoras ; — 

Phosphoric  acid,  phenyl  ;>-tolyl  Iiydro- 

gen,  phenyl  di-p-to\yl  and  alkal- 

uidal  plienyl  ;(-tolyl  esters  (Luff 

and  KivHN-n),  T.,  2001,  2002. 
and  phosphorous  acid,  detection  of, 

in  organs  (Ehrenfeld  and  KuL- 

ka),  a.,  ii,  345. 
estimation  of  (Hissink),  A.,  ii,  437. 
and    mono-,     and    di-alkali    phos- 
phates, volumetric  estimation   of 

(WiLKiE),  A.,  ii,  266. 
colorimetrie  estimation  of  (Pouoet), 

A.,  ii,  266. 
estimation  of,  aa  ammonium  phos- 

phomolybdate  (Pellet),   A.,  ii, 

182. 
estimation  uf,    in  acid  solution   by 

alkaline    niolybdate  and    gelatin 

(GiiKTE),  A.,  ii,  936. 
estimation  of,    in  alkali   ])hosphatc 

solutions    (v.    LlEBERMANX),    A., 

ii,  617. 

in  ashes,  estimation  of  (Plijcker), 
A.,  ii,  518. 

estimation  of,  in  basic  slags  (Ro- 
MANSKi),  A.,  ii,  182. 

cstiiiiittion  of,  in  metabolism  ex- 
periments (Schaumann),  a.,  ii, 
829. 

estimation  of,  in  mineral  phos- 
phates (Joroensen),  a.,  ii,  829. 

estimation  of,  with  uranium  acetate 
(Gibson  and  Estes),  A.,  ii,  518. 

volumetric     estimation    of     water- 
soluble,       in       superphosphates 
(Schitht),  a.,  ii,  92. 
Phosphates,  fluoroalkyl  (Swarts),  A., 
i,  202. 

their  isomerism  and  the  transforma- 
tions they  undergo  in  soil  (Quar- 
taroli),"A.,  ii,  480. 

in  solution  with  other  salts,  colori- 
metric  estimation  of  (Estes),  A., 
ii,  266. 

alkali,  estimation  of,  by  direct  titra- 
tion (Pozzi-Escot),  a.,  ii,  759. 
Phosphoric  acids,  conjugated,  of  plant 

seeds  (Lrvene),  A.,  i,  290. 
Orthophosphoric  acid,  and  its  hydrates, 
solubilities  of,  and  a  new  hydrate 
of  (Smith  and  Menzies),  A.,  ii, 
998. 

electrical  conductivity  and  viscosity 
of  concentrated  solutions  of 
(Smith  and  Menzies),  A.,  ii,  999. 

and  pyropliosphoric  acid  and  their 

sodium  salts,  ionisatiou  relations 

of  (Abbott  and  Bray),  A.,  ii,  660. 

Pyrophosphoric  acid,  rate  of  hydration 

of,  in  ii([ueons  solution   (Abbott), 

A.,  ii,  661. 


Phosphorus: — 

Phosphorous  acid  andthypophoaphorous 
aeid,    reductions   "with   (Sieverts, 
Major,  and  KKUMBHAAR),A.,ii,883. 
Hypophosphorous  acid  and  phosphor- 
ous acid,  reductions   with   (Sie- 
verts,    Major,    and     Kbumb- 
haar),  a.,  ii,  883. 
catalytic   oxidation  of,   by    copper 
(Bouoault),  a.,  ii,  810. 
Superphosphates,  rational  use  of,  as 
manure  (Dumont),  A.,  ii,  609. 
volumetric     estimation     of   water- 
soluble      phosphoric      acid     in 
(Sohucht),  a.,  ii,  92. 
Thiophosphorie    acid,     methyl     and 
ethyl  estei-s,  and   their  derivatives 
(Pistschimuka),  a.,  i,  5. 
Alominophosphotangstates 

(Daniels),  A.,  ii,  52 
Phosphovanadiomolybdates    (Blum), 
A.,  ii,  54. 
Phosphorus  <^wulphide,  PjSp,   existence 
of  (Stock,  v.  Bezold,  Hers<;ovici, 
and  Rudolph),  A.,  ii,  569. 
Triphosphorus       trichloride       irido- 
chloride,     and     /ribromide     irido- 
bromide  (Strecker  and    Schubi- 
oin),  a.,  ii,  586. 
Phosphorus  org^anic  compounds,  forma- 
tion    of,    and     their    function    in 
zymase     fermentation     (Iwanoff), 
A.,  i,  752. 
Phenyl-;)-tolylphosphoryl        chloride 

(Luff  .nnd  Kipi-ing),  T.,  2000. 
Carbophosphates,  part  played  by  the 
dissociation  of,  in  nature  (BARiLLfe), 
A.,  ii,  324. 
Phosphocitric    acid,    iron    hydrogen 

salts  of  (SoRGEu),  A.,  i,[879. 
Phosphotartaric  acid,  iron  hydrogen 
salts,    preparation    of    (Sorqer), 
A.,  i,  879. 
magnesium     salt,     preparation     of 
(Soroer),  a.,  i,  696. 
Phosphorus,  detection  of  (Pe.set),  A.,  ii, 
265. 
white  or   ordinaiy,   detection   of,    in 
igniting     composition     of     lucifer 
matches  (Thorpe),  T.,  440  ;  P.,  73. 
detection    of,    by    the    photographic 

plate  (Sabbatani),  A.,  ii,  616. 
estimation    of,    in    combustible    sub- 
stances   by   the    bomb    calorimeter 
(Lemoult),  a.,  ii,  936. 
estimation    of,    in   foods,    faeces,   and 
urine  (Gill,  Peterson,  and  Gbind- 
ley),  a.,  ii,  518. 
colorimetric  estimation  of,  with  uran- 
ium acetate  and  potassium  ferrocyan- 
ide    (Gibson    and    Estes),   A.,   ii, 
829. 
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Fhotoanethole,  so-called  (Hoering  and 

Gralert),  a.,  i,  378, 
Photochemistry  : — 

Photochemistry  of  silver  (sub-)halide3 

(Trivelli),  a.,  ii,  455. 
Actinic  electrolysis  (Schluedebberg), 
A.,  ii,  6. 
influence  on  electrocliemical  action 
(Ferguson),  A.,  ii,  372. 
Light,  chemical  action  of  (Hoering  and 
Gkalert),  a.,  i,  378;  (Ciamician 
and  Silber),  A.,  i,  306,  396. 
circularly-jiolarised,    effect    of,    on 
synthetical     racemic     substances 
(Cotton),  A.,  ii,  278. 
disintegrating  action  of,  and  optical 
sensitisation  (Stark),  A.,  ii,  109. 
electrical  method  for  measuring  the 
changes   produced    in    chromate- 
gelatin  films  by  (Mayer),  A.,  ii, 
362. 
electro-chemistry    of    (Bancroft), 

A.,  ii,  200,  362,  454,  632,  847. 
ionisation  of  gases  by  (Stark),  A., 

ii,  778. 
ultra-violet,  absorption  of,  by  dilute 
solutions  (Pidduck),  A.,  ii,454. 
absorption  of  colourless  solutions 

in  (Schall),  a.,  ii,  359. 
absorption     of    ethereal    oils    in 
(Pfluger),  a.,  ii,  630. 
Solarisation,  experimentson  (Perley), 

A.,  ii,  952. 
Sunlight,    organic  syntheses  by  (Pa- 
TERNo),  A.,  i,  240  ;  (Paterno  and 
Chieffi),  a.,  i,  393  ;  (Paterno  and 
Traetta-Mosca),  a.,  i,  487. 
Photochemical    after-effect    (Bruner 
and  Lahocinski),  A.,  ii,  951. 
processes,    calculations    in    (Byk), 
A.,  ii,  454  ;  (Weigert),  A.,  ii, 
532. 
thermodynamic  theory  of  (Wei- 
gert), A.,  i,  219. 
reactions,  calculation  of  (Winther), 
A.,  ii,  283. 
Photodynamic  action  of  extracts    of 
etiolated   plants    (Hausmann    and 
V.  Portheim),  a.,  ii,  925. 
Photo-electric  effect  in  liquids,  influ- 
ence of  impurities  on  (Bloch),  A.,  ii, 
282. 
Photographic  developers,  de-accelerat- 
ing action  of   bromides  in  the 
(Shei'PARd),  a.,  ii,  632. 
retarding  action  of  bromides  on, 
as  a  colloido-chemical   process 
(LiJPi'O-CRAMER),  A.,  ii,  284. 
image,    latent,   preparation   of    the 
substance     of,    and    Warnerke's 
modification  of  the  Hcrschel  effect 
(Trivelli),  A.,  ii,  141. 


Photochemistry  : — 
Photosensitive  solutions,  action  of  &- 

rays  on  (Flaschner),  T.,  327  ;  P., 

34. 
Optical  activity  and  the  product  of 
asymmetry  (Walker),  A,,  ii, 
846. 
effect  of  contiguous  unsaturated 
groups  on  (Hilditoh),  T.,  331, 
1570,  1578  ;  P.,  29,  214. 

properties  of  aromatic  a-  and  7-di- 
ketones  and  chemical  constitution, 
relation  between  (Smedley),  T., 
218;  P.,  17. 

sensitisation  (Stark),  A.,  ii,  109. 
Optically  active  compounds  contain- 
ing no  asymmetric  atom  (Perkin, 
Pope,  and  Wallach),  T.,  1789  ; 
P.,  230. 

effect  of  solvents  on  the  rotation  of 
(Patterson  and  McDonald),  T., 
321  ;  P.,  36. 

formation  of,  by  P.  Curie's  method 
(GuYE  and  Drouginine),  A.,  ii, 
278. 

influence  of  constitution  on  the  ro- 
tatory povfer  of  (Rupe),  A.,  i,  927 ; 
ii,  950. 

influence  of  solvents  on  the  rotation 
of  (Patterson  and  Mont- 
gomerie),  T.,  1128  ;  P.,  151. 
Badiation,  atmospheric,  of  high  pene- 
trating power  (Wulf),  A.,  ii, 
285. 

Becquerel,  behaviour  of  kunzite 
under  the  influence  of  (Meyer), 
A.,  ii,  716. 

electrical,  chemically  active  (Reme- 
Lt),  A.,  ii,  9. 

metallic  (Anderson),  A.,  ii,  203. 
so-called  (Saeland),  A.,  ii,  8. 

penetrating  (Pacini),  A.,  ii,  285  ; 
(Woudstra),  a.,  ii,  9;  (JoRis- 
sen),  a.,  ii,  10. 

Riintgen,  secondary,  from  air  and 
ethyl  bromide  (Crowther),  A.,  ii, 
535. 

secondary,  excited  by  7-rays  (Hac- 
kett),  a.,  ii,  287. 

ultra-red,  influence  of  pressure  on 
the  absorption  of,  by  gases  (v. 
Bahr),  a.,  ii,  630. 

of  radioactive  substances,   distribu- 
tion of  (Greinacher),  a.,  ii,  286. 
7-Radiation,  secondary  (Madsen),  A., 

ii,  365. 
Bays,  atomic,  cathodic  volatilisation 
of  metals  by  (Stark  ;  Fischer), 
A.,  ii,  718. 

chemical  changes  produced  by  dif- 
ferent kinds  of  (Neubero),  A.,  ii, 
540. 
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Photochemirtrt  : — 
a-Bays,  direct  evidence  or  the  charge 
of  (Grkinacheh),  a.,  ii,  467. 
method  of  roffistering  the  length  of 
the  path  of,  and  a  i>eculiarity  of 
the  patli  (Szilard),  A.,  ii,  716. 
produced    by   dill'erent    radioactive 
substances,  comparison  of  (Blan- 
yuiEs),  A.,  ii,  634. 
range  of  (Duane),  A.,  ii,  203. 
retardation  of,  by  metals  and  gasea 
(Taylor),  A.,  u,  850. 
ApBayt  (Rkichknheim),  A.,  ii,  460. 
u-Farticle,  ionisation  produced  by  one 
((iKiOEK),  A.,  ii,  782. 
nature  of  (Kuril  erkoku  and  Rotds), 
A.,  ii,  203, 
a-Partiolea,      diffuse      reflection      of 

(Geioer),  a.,  ii,  782. 
jS-Bayi,    absorption    of,     by    liquids 
(Campbell),  A.,  ii,  20f). 
absorption  of  the  different  types  of, 
together    witli    a    study    of    the 
secondary  rays   excited   by  them 
(I'OUND),  A.,  ii,  204. 
action   of,    on   photosensitive  solu- 
tion8(FLAScHNER),T.,327;  P.,34. 
)8-Fartiolea  emitted  by  radium,  num- 
ber and    absorption   by   matter  of 
(Makower),  a.,  ii,  204. 
7-BayB,  experimental  investigation  of 
the  nature  of  (BRAO(i  and  Mad- 
.sKN),  A,,  ii,  112. 
ionisation  produced  by   (Wilson), 

A.,  ii,  205. 
secondary     radiation     excited     by 

(Hackett),  a.,  ii,  287. 
primary  and  secondary  (Eve),  A.,ii, 

783. 
secondary,   ionisation    produced    in 
various  gases  by  (Kleeman),  A., 
ii,  636. 
Canal  rays,  influence  of  cathodic  on 
(Becquerel),  a.,  ii,  288. 
positive  charge  of  (Stark),  A.,  ii, 
955. 
Cathode  rays   ejected  by   substances 
exposed  to  the  7-rays  of  radium, 
velocity  of  (Kleeman),  A.,  ii,  364. 
slow  (v.  Baeyer),  A.,  ii,  288. 
Bdntgen  rays,  absorption  of  (Barkla 
and  Sadler),  A.,  ii,  457. 
and  radium-rays,  action  of,  on  the 
colours  of  precious  stones  (Doel- 
ter),  a.,  ii,  109. 
passage  of,  through  gases  and  vap- 
ours (Crowther),  A.,  ii,  365. 
relative  ionisation  produced  by,  in 
different  gases  (Crowthbr),  A., 
ii,  287. 
secondary  radiation  of  (Rossi),  A., 
i,  850. 


Photochemistry  : — 
Badioaetive    elements    (Strom holm 
and  SvEUBERc).  A.,  ii,  200,  849. 
relations  between  the  inactive  gases 
and  the  (LoRiNo),  A.,  ii,  715. 
Badioaetive       ions,        mobility      of 

(Franck),  A.,  ii,  953. 
Badioaotive  matter   in    the    radiam 
transformations,  expulsion  of  (Russ 
and  Makower),  A.,  ii,  455,  780. 
Badioaotive  minerals  from  Madagas- 
car (Lacroix),  A.,  ii,  818. 
in  common  rocks  (Waters),  A.,  ii, 

848. 
leakage  of  helium  from  (Strltt), 

A.,  ii,  457. 
liberation  of  helium  from,  by  grind- 
ing (Gray),  A.,  ii,  570. 
radium  and  uranium  in  (Glkditscb), 

A.,  ii,  533. 
ratio  between  radium  and  nraniam  in 
(Glrditsch),  a.,  ii,  714. 
Badioaetive    prodact,    new,    of    the 
uniuiuin    series    (Dannr),    A.,    ii, 
•288. 
Badioaotive  products  present  in  the 

atmosphere  (Wiusos),  A.,  ii,  202. 
Badioaotive  sabstanoes,  liberation  of 
heat  from  (Duaxe),  A.,  ii,  534. 
distribution    of    the    radiation    of 

(Greinacher),  a.,  ii,  286. 
influence    of    temperature    on    the 
transformation  of  (Schmidt  and 
Cermak),  a.,  ii,  9. 
Badioaotivity    and    pleochroic    halos 
(MtiGOE),  A.,  ii,  286. 
atmospheric  (Harvey),  A.,  ii,  203. 
balloon    observations    of    (Flem- 
MiNo),  A.,  ii,  7. 
in  inactive  volcanic  materials  of  the 
last  great   eruption   of    Vesuvius 
(April,      1906),      appearance     of 
(Nasini  and  Levi),  A.,  ii,  7. 
a  standard  of  (McCov  and  Ashman), 

A.,  ii,  148. 
theory  of  (Soddy),  A. ,  ii,  952. 
use  of  the  electrascope  in  measuring 

(Olie  ;  JorissEn),  A.,  ii,  10. 
of    the    atmosphere   on    mountains 
(GocKEL  and  Wulf),  A.,  ii,  109  ; 
(Gockel),  a.,  ii,  363. 
of  certain  lavas  (Joly),  A.,  ii,  848. 
of  compounds  of  erbium,  potassium, 
and  rubidium  (Strong),   A.,   ii, 
715. 
of      Italian      gaseous      emanations 

(Nasini  and  Levi),  A.,  ii,  110. 
of  the  mineral  springs  of  Switzer- 
land,   emanation  content   of  the 
water  (Schweitzer),  A.,  ii,  363. 
of    ordinary    matter    (Levin    and 
Ruer),  a.,  ii,  779. 
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Radioactivity  of  rocks  and  other  ma- 
terials Irom  the  Island  of  Ischia 
(Nasini  and  Levi),  A.,  ii,  7. 
of  soil  (BoKDAs),  A.,  ii,  7. 
of  springs.     See  under  Water, 
of  the  water  of  Gratz  and  its  environs 

(Wellik),  a.,  ii,  202. 
See    also    Pitchblende,    Potassium, 
Rubidium,  and  Thorium. 
Folarimeters,  apparatus  for  obtaining 
a  stream  of  water  at  constant  temper- 
ature for  (v.  Heygendorff),    A., 
ii,  306. 
Polarisation     by     lateral     diffusion 

(Meslin),  a.,  ii,  532. 
Dispersion,    anomalous,   by    metallic 
vapours  (Geisler),  A.,  ii,  357  ; 
(Bevan)  a.,  ii,  773. 
of  light  in  gases  (Loria),  A.,  ii,  279, 
453. 
Reflection,     diffuse,     of     o-particles 
(Geiger),  a.,  ii,  782. 
selective,  and  molecular  weight  of 
minerals  (Coblentz),  A.,  ii,  281. 
Refraction  formula,  the  usual  three 
forms  of,  and  volume  contraction  of 
mixtures  of  liquids,  relation  between 
(Hess),  A.,  ii,  1. 
Molecular    refractions    of    esters    of 
imino-acids  and  their  nitroso-deriva- 
tives  (Stadnikoff),  A.,  ii,  842. 
Refractive    index,    change    in,    with 
temperature  (Falk),  A.,  ii,  197, 
629. 
of  crystals  (Baumhauer),   A.,   ii, 

841. 
of  solutions  of  caseinates  (Robert- 
son), A.,  i,  619. 
Refractive  power  and  chemical  activity 
of    sulphur     compounds,     relation 
between  (Clarke  and  Smiles),  T., 
992;  P.,  145. 
Refractometer,  Zeiss  immersion,  esti- 
mation  of  bitter  principles  and 
glucosides    with    (Utz),    A.,    ii, 
193. 
apparatus   for  rapidly  obtaining  a 
stream  of  water  at  constant  tem- 
perature for  (v.  Heygendorff), 
A-,  ii,  306. 
solubility  determinations  with  (Get- 
man  and  Wilson),  A.,  ii,  357. 
Refractometric  researches  (Eykman), 

A.,  i,  718. 
Re&actometry,  proposal  for  the  use  of 
mercury  and  cadmium  as  a  standard 
in(LowRY),  A.,  ii,  774. 
Magnetic  doable  refraction  of  arom- 
atic compounds,  variation  of,  with 
temperature  (Cotton  and  Mouton), 
A.,  ii,  773. 


Photochemistry  :— 

Magnetic  rotation,  isodyiiamic  change 
revealed  by   (Mullek    and    Thou- 
venot),  a.,  ii,  631. 
Rotation    of    optically    active    com- 
pounds, effect  of  solvents  on  (Pat- 
terson and  McDonald),  T.,  321  ; 
P.,    36;    (Patterson    and  Mont- 
gomerie),  T.,  1128;  P.,  151. 
Rotations,  molecular,  of  sugars,  rela- 
tions between  (Hudson),  A.,  i,  135. 
Rotatory       dispersion,       auouialous 
(Tschugaeff),      a.,      ii,      631  ; 
(Grossmann),  a.,  ii,  713. 
measurement  of,  in  the  visible  and 
ultra-violet  regions  of  the  spectrum 
(Lowry),  a.,  ii,  200. 
Rotatory    polarisation,   simultaneous 
production   of  systems    having,    in 
opposite  senses  (Becquerel),  A.,  ii, 
454. 
Rotatory  power,  the  asymmetry  pro- 
duct as  determining  tlie  (Bose), 
A.,  ii,  2. 
and  the  so-called  asymmetry  product 
(Bose  and  Willers),  A.,  ii,  361. 
and  relation  between  absorption  of 
light  and  rotatory  polarisation  in 
crystals  of  cinnabar  (Becquerel), 
A.,  ii,  107. 
of  calcium   fluoride  vapour  and  of 
nitrous  oxide  in  the   neighbour- 
hood  of   their  absorption   bands 
(Dufour),  a.,  ii,  107. 
of  optically  active  substances  (Rupe), 
A.,  i,  927  ;  ii,  950. 
Spectra  of  the  elements,  wave-length 
tables  of  the  (British  Associa- 
tion Reports),  A.,  ii,  453. 
absorption,  and  chemical  constitu- 
tion, relation  between   (Baly, 
Collie,  and  Watson),  T.,  144. 
and  constitution  of  pyridine  and 
derivatives,     relation    between 
(Purvis),  T.,  294  ;  P.,  14. 
and     isomeric    change,     relation 
between  (Lowry  and  Desch), 
T.,  807,  1340;  P.,  13,  192. 
of   dissolved    dyes,    influence    of 
their    state     in     solution    on 
(Sheppard),  a.,  ii,  531. 
of   halogen    nitro-,   and    methyl 
derivations  of  camphor  (Lowky 
and  Desch),  T.,  807  ;  P.,  18.      ^ 
of   amino-compounds    (Ley   and  ^B 
Ulrich),  a.,  i,  844.  ■^ 

of  hydroxyazo-compounds  and 
quinonehydrazones  (Tuck),  T., 
1809  ;  P.,  230. 
of  liquids,  new  Bunsen  spectro- 
scope for  investigation  of 
(Schumm),  a.,  ii,  279. 


INDEX   OF  SUBJECTS. 


1403 


Photochemistjiy  :  — 
Spectra  absorption  of  neodyniium  and 
priiseodymiuni      chlorides      in 
water,  methyl  and  ethyl  alco- 
hols,   and    mixtures    of   these 
solvents   (Jones    and  Ander- 
son), A.,  ii,  197. 
of  the  nitrates  in  relation  to  the 
ionic  theory,  and  influence  of 
carbon     dioxide     on     (Baly, 
BuKKE,    and    Marsden),    T., 
1096;  P.,  144. 
of    salt    solutions    (Jones    and 

STnoN(;),  A.,  ii,  775. 
of  solutions  of  neodymium  and  of 
praseodymium  (Stahl),  A.,  ii, 
776. 
of  solutions  of  a  number  of  salts 
in  water,   in   non-aqueous  sol- 
vents, and  in  mixtures  of  these 
solvents  with  water  (Jones  and 
Anderson),  A.,  ii,  359. 
of  sulphonic  derivatives  of  cam- 
phor (Lowky  and  Desch),  T., 
1340  ;  P.,  192. 
arc,   red  region  of  the,  of  nickel, 
cobalt,  and  chromium  (SriJTiNG), 
A.,  ii,  359. 
band  and  line,  of  the  same  metallic 
elements,      connexion       between 
( Hartley),  A.,  ii,  279. 
band,    of    the     flurorides    of    the 
alkaline   earth   metals,    effect    of 
pressure  on  (Ros.si),  A.,  ii,  775. 
banded,  emission  of  light  in  (Stark), 
A.,  ii,  530. 
thermal  and  chemical  absorption 

in  (Stark),  A.,  ii,  106. 
of  crystals,  new  type  of  magnetic 
decomposition  of  (Becquerel), 
A.,  ii,  454. 
comi)ound,  of  barium  halogen  com- 
pounds, structure  of  the  bands  in 
(Borsch),  A.,  ii,  775. 
emission,  two  new  arrangements  for 
producing    (Krulla),    A.,    ii, 
358. 
of  certain  elements  at  high  tem- 
peratures (Paterno  and  Maz- 
ZUCOHELLl),  A.,  ii,  4. 
flame,    of   certain    metalloids    (db 

Wa'iteville),  a.,  ii,  629. 
infra-red  line  (normal  wave-lengths 
up    to    27,000   Angstrom   units) 
(Paschen),  a.,  ii,  3. 
line,    production   of   (Goldstein), 
A.,  ii,  2. 
relationship  between  the  ionisation 
of  gases  and  the  absorption  of 
their    (Fuchtbauek),    A.,    ii, 
537. 
ultra-red  (Paschen),  A.,  ii,  630. 


Photochemistry  : — 
Spectra,  spark,  influence  of  the  mediam 
on  the  lines  of  (Finger),  A.,  ii, 
774,  843. 
of  radium  emanation,  obtained  by 
different  observers,  comparison  of 
(Royds),  a.,  ii,  287. 
of  spark  discharges  in  liquids  (KoNKN 

and  Finger),  A.,  ii,  357. 
of  thallium,  aluminium,  zinc,  cadm- 
ium,   magnesium,    and    calcium 
(Paschen),  A.,  ii,  630. 
Zeeman  phenomenon,   example  of   a 
longitudinal  positive,  in  the  emis- 
sion 8i>ectra  of  vapours  (Dufoub), 
A.,  ii,  530. 
in  tungsten  and  molybdenum,  dis- 
symmetrical separations  in  (Jack), 
A.,  ii,  280. 
Spectral  analysis  of  the  glow  light  in 
diffiient  gases   (HiMSTEDT  and   V. 
Dkchend),  a.,  ii,  3. 
Spectral  lines  of  the  elements,  con- 
stitution  of   (Janicki),    a.,    ii, 
774. 
of  neon,  helium,  and  sodium  in  a 
magnetic      field,      radiation      of 
(Purvis),  A.,  ii,  281. 
Spectroscope,  new  Bunsen,  for  investi- 
gation   of    absorption     spectra    in 
liquids  (Schtmm),  a.,  ii,  279. 
Spectroscopic  experiments  with  small 
quantities  of  liquids  (Donau),  A., 
ii,  2. 
Spectroscopic    investigation    of    the 
behaviour  of  metallic  salts  in  flames 
of   different    temperatures    (AuER- 
bach),  a.,  ii,  105,  279. 
Spectroscopy,  absorption,  question  in 
(Houston    and    Kussell),   A.,   ii, 
281. 
Photographic    developers.      See    under 

Photochemistry. 
Fhotopolymerisation.     See  under  Photo- 
chemistry. 
Photosensitive    solutions.      See    under 

Photochemistry. 
Fhototropic  compound,  a  new  (Senier 
and     Shepheakd),     T.,     441  ;     P., 
61. 
Phototropic    substances,    new    (Padoa 

and  Gkaziani),  A.,  i,  964. 
Phototropy    and    thermotropy,    studies 
in  (Senier  and  Shepheard),  T., 
1943  ;  P.,  246. 
of  certain  phenylhvdrazones  (Padoa), 
A.,  i,  676. 
Phthalacene,  structure  of  (Errera),  A., 

i,  103. 
tsoPhthalacene  group  (Errera),  A.,  i, 
103. 
oxide  (Errera),  A.,  i,  104. 
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isoFhthalacenecarbozylic  acid,  and  its 
ethvl  ester  and  sodium  salt  (Erreba), 
A./i,  104. 
isoPhthalacone  (Ebrera),  A. ,  i,  104. 
Phthalaconeisocarboxylic     acid,     ethyl 

ester  (Errera),  A.,  i,  104. 
isoPhthalaconecarboxylic  acid,  and  its 

ethyl  ester  (Errera),  A.,  i,  103. 
o-Phthalaldehyde,  condensation  products 
of  (Thiele  and  Schneider),  A.,  i, 
929. 
Phthalaldehydic  acid,  condensation  of, 
with  cyclohexanone  and  diethyl  ketone 
(Morgenstern),  a.,  i,  803. 
Phthalamic      acid,     amine      salts      of 

(KOMATSU),  A.,  i,  483. 
Phthalamic    acids,    intramolecular    re- 
arrangement of  (Tingle  and  Roeker), 
A.,  i,  28  ;   (Tingle  and  Brenton), 
A.,  i,  798. 
Phthaleinoximes  (Meyer  and  Kissin), 

A.,  i,  651. 
Phthaleins,  basic  (Fischer  and  Romer), 
A.,  i,  799. 
and  their  salts,  reactions  of  (Acree 
and  Slagle),  A.,  i,  650. 
Phthalic    acid,    behaviour    of,    in    the 
animal  organism  (Pohl),  A.,  ii,  254. 
barium  salts  (Allan),  A.,  i,  798. 
cerous  salts  (Rimbach  and  Kilian), 

A.,  ii,  811. 
benzylamine,     and      pyridine     salts 
(Tingle  and  Brenton),  A.,  i,  799. 
third  methyl  ester  of  (Allin),  A.,  i, 

798. 
methyl  santalyl  ester  (Riedel),  A.,  i, 

497. 
3-amino-,  and  its  derivatives  (Bogert 

and  Jouard),  A.,  i,  305. 
3:4-rZj;chloro-,    and    its  metallic  salts 
and        anhydride,        3:6-c?ichloro-, 
metallic  salts,  4:5-dichloro-,  and  its 
ethyl  hydrogen  ester  and  anhydride 
(Villiger),  A.,  i,  931. 
tetrachloro-  (Deld ridge),  A.,  i,  389. 
iso'Ph.th&he  acid,  ^-anisidine  hydrogen, 
and  jo-phenetidine   hydrogen  salts, 
and   its   action  on  ^-aminophenols 
(Puoliese  and   Selvaggi),  A.,  i, 
105. 
amino-derivatives    of    (Bogert    and 

Kropff),  a.,  i,  583. 
i:6-clia.miuo-,   and   its   esters,   i:6-di- 
formylamino-,     and      4:6-r/iacet.yl- 
aminO",   and    its   esters,    dilactam, 
and    woamyldmide    (Bogert    and 
Kropff),  a.,  i,  584. 
^-Phthalic  acid.     See  Terephthalic  acid. 
Phthalic  acids,  behaviour  of  the  three 
isomeric,     in    the    dog's    organism 
(Pokcher),  a.,  ii,  81. 
fftchloro-  (Vii,MOEu),  A.,  i,  930. 


Phthalic  anhydride,  action  of,  on  m- 

cresol  (Lambrecht),  A.,  i,  949. 
Phthalic  esters,  action  of  the  Grignard 
reagent  on  (Shibata),  T.,  1449  ;  P., 
209. 
Phthalimide,    action   of   sodium   hypo- 
chlorite   and    a    little    alkali    on 
(MoHR,  KuHLER,  and  Ulrich),  A., 
i,  649. 
3-amino-,      hydrochloride      of,     and 
potassium  derivative,  and  3-aoetyl- 
and  diacetyl-amino-   (Bogert  and 
Jouard),  A.,  i,  306. 
Phthaliminoacetylveratrole      ( F  a  rben  - 
fabriken  vorm.  F.  Bayer  &  Co.), 
A.,  i,  712. 
Phthaliminoacetone  (Gabriel  and  Col- 
man),  A.,  i,  491. 
Phthaliminoacyl    chlorides    and    ethyl 
sodiomalonate  (Gabriel  and  Colman), 
A.,  i,  491. 
6-Phthalimino-amylmalonic    acid,    and 

its  ethyl  ester  (Gabriel),  A.,  i,  891. 
6-Phthaliminoamyl       methyl       ketone 

(Gabriel),  A.,  i,  492. 
5-Phthaliminobutyl      methyl      ketone 

(Gabriel),  A.,  i,  491. 
5-Phthaliminobutyl       propyl       ketone 

(Gabriel),  a.,  i,  957. 
Phthaliminocatechol  ethers,  preparation 
of     (Farbenfabriken      vorm.     F. 
Bayer  &  Co.),  A.,  i,  712. 
C-Phthaliminoheptoic     acid      and      its 

chloride  (Gabriel),  A.,  i,  891. 
ePhthaliminohexoamide  (Albert),  A., 

i,  140. 
6-Phthaliminohexoic      acid,     o-bromo- 

( Albert),  A.,  i,  140. 
e-Phthaliminohexonitrile  (Albert),  A., 

i,  140. 
C-Phthaliminohexophenone.    See  Phenyl 

C-phthaliminohexyl  ketone. 
a-Phthaliminopropionyl  chloride  (Far- 
benfabriken   vorm.   F.    Bayer    & 
Co.),  A.,  i,  712. 
a-  and  j3-Phthaliminopropionylyeratrole 
(Farbenfabriken  vorm.  F.  Bayer 
&  Co.),  A.,  i,  712. 
Phthaliminopropylacetoacetic         acid, 

ethyl  ester  (Gabriel),  A.,  i,  491. 
7-Phthaliminopropylpiperidine  and   its 

picrate  (v.  Bkaun),  A.,  i,  508. 
isoPhthalodi-p-anisidide  (Pugliese  and 

Selvaggi),  a.,  i,  105. 
Phthalonaldehydic  acid  and  its  phenyl - 
hydrazono  (Voswinckel),  A.,  i,  166. 
Phthaloperine  (Sachs),  A.,  i,  429. 
lO-Phthaloperinone,      diamino-,       and 
rfibromo-  (Sachs),  A.,  i,  429. 
dichloro-,     and     its    dibromo-     and 
^/initro-<lerivatives  (Sachs),  A.,  i, 
430. 
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10-Fhthaloperinone,  nitro-,  and  ^tniti-o- 

(SArils),  A.,  i,  429. 
Fhthaloyltrop«ine,  salts  of  (Jowsrr  and 

PVMAN),  T.,   1030. 

Fhthal-0-tolyl,  3-acetylainino-  (Booert 

and  Jouard),  A.,  i,  306. 
/S-Phthalylalanylaoetic  acid,  ethyl  ester 

(CJaiiuiki,  anil  Colman),  A.,  i,  492. 
Fhthalylglyoyl  chloride,  action   of,  on 
ethyl    soilioncetoacetate    (ScHElBKR), 
A.,'i,  390. 
Fhthalylglycylacetio  acid,  ethyl   ester 

(Gaukiel  and  Coi.man),  A.,  i,  491. 
C-     and      0-Fhthalylglycylacetoacetic 
acids,  t'thvl  esters  (Sciieiuek),  A.,  i, 
390. 
Fhthalylhydrozylamine,  3:4-  and   4:5- 

d/ehloro-  (Vii.i  icEit),  A.,  i,  931. 
Fhthalylideneanthrone  (Padova),  A.,  i, 

655. 
Phthalylmandelonitrile  (Francis    and 

Davis),  T..  14(i7. 
Fhycoerythrin  (Hanson),  P.,  117. 
Fhysiological  action  and  chemical  con- 
stitution (Loeb),  a.,  ii,  168. 
in    the    tropeiues,    relation    between 
(JowETT  and   Pyman),   T.,    1020; 
P.,  165. 
of  primary  fatty  amines  (Baroer  and 

Dale),  A.,  ii,  254. 
of  the   alkaloids  of  the  Papaveraccp 

(Hale),  A.,  ii,  333. 
of  products  of  metaboli-sm  (Danilew- 
.sky),  a.,  ii,  81. 
FhysoBtigmine.     See  Eseiine. 
Phytin  (WiNTEiisTKiN),  A.,  i,  5;  (Neu- 
bekg),  a.,  i,  290. 
new  method  of  extracting;,  from  plants 
(Contakdi),  a.,  i,  203. 
FhytOBterol,    C27H4«0,H20,    acetate    of 
(Matthes    ami    Heintz),    A.,    i, 
573. 
from  Ecballium  Elaterium  (Power  and 

Moore),  T.,  1987  ;  P.,  260. 
from  jalap  (Power  and  Rogerson), 

A.,  i,  819. 
from  bark  of  Prun  us  scrotina,  and  its 
acetyl      derivative     (Power     and 
Moore),  T.,  246  ;  P.,  27. 
from   rape    seed    oil   (AViNDAUS  and 

Welsch),  a.,  i,  228. 
from  South  African  rubber  (Cohen), 

A.,  i,  26. 
ozonide  (DoKiiE),  T.,  649. 
Fhytosterols,    extraction   of,  from   fats 
(Heiuuschka  and  Gloth),  A.,  i,  381. 
Ficolinamide,    2:3:4-<rzchloro-,    absorp- 
tion spectrum  of  (Purvis),  T.,  298. 
a-Ficoline  {2-methylpyridine)  and  hydro- 
chloride of,  and  Aea;achloro-,  absorp- 
tion  spectra   of  CPuRVls),    T.,    296  ; 
P.,  14. 


a-Fieoline   (2-methylpyridiiu),   mercuri- 
chloride  and  picrate  (Tbobridoe),  A., 
i,  324. 
Y-Ficoline   {i-vidhylpyridine),   prepara- 
tion of  pure  (Flaschkkb),  T.,  670. 
condensation    of,    with    pi])eronalde- 
hyde,  and  salicylaldehyde 

(Bramsch),  a.,  i,  414. 
condensation  of,  with  cinnamaldehyde, 
and  anisaldehyde  (Prusks),  A.,  i, 
413. 
mercurichloride    and    picrate    (Tro> 
niiinr.E),  A.,  i,  324. 
Ficolinic  acid,  2:3:4-<richloro-,  and  its 
methyl   ester,    absorption  spectra    of 
(Purvis),  T.,  299. 
4-Ficolylalkine.      See     Ethylpyridine, 

4-/3-hydroxy-. 
Fioratei,   crystallography  of  (Jerusa- 
lem), T.,  1278. 
Fioric    acid,     colouring     and     dyeing 
proiHTties  of  (Vkjnon),  A.,  i,  298. 
and  i8-na])hthol,  combination  of  (Pelkt- 

JoLiYET  and  Hknny),  A.,  i,  468. 
morphotropic    n!lationshi]>s    between 
the  derivatives  of  (Jerusalem),  T., 
1275;  P.,  201. 
a-  and  3-Ficrotinio  aeidi  and  an  acetyl 

derivative  (Anoelico),  A.,  i,  319. 
Ficrotozic  acid,  brouio-  (Angelico),  A., 

i,  318. 
Fierotozin  (Anoklico),  A.,  i,  318. 
action   of,  on  the  autonomic  nerrous 
system  (Grunwald),  A.,  ii,  599. 
Ficrotozinic  acid,  bromo-,  and  hydroxy- 

( Anoelico),  A.,  i,  319. 
Ficrotozinin,   barium    derivative    (An- 

GKMio),  A.,  i,  319. 
Ficrylamines,  coloured  isomeric  (Busch 

and  PuNos),  A.,  i,  564. 
Fiorylanthranilic    acid,     ethyl    ester, 
chloride  and  amide  (ScHROETER  and 
Ei.'^LEB),  A.,  i,  576. 
Ficryl       j'-iodoohloridephenyl       ether 

(WiLLGERODT  and   WiEGAND),   A.,   i, 

912. 
Ficryl  ^-iodophenyl  ether  (Willgerodt 

and  Wiegand),  A.,  i,  912. 
Fiezochemical  studies  (Cohen  and  Sin- 
nige),  a.,  ii,  291,  641,  796,  857,  981. 
Figment  of  red  algae  (Hanson),  P.,  117. 
Figments,  animal  and  vegetable,  seiLsi- 
tising  action  of  (Hau.smann),  A.,  ii, 
69  ;  (Hausmann  and  Kolmer),  A., 
ii,  78. 
urinary.     See  Urinary  pigment. 
Filocarpine,    action    of,    on    the    heart 
(MacLean),  a.,  ii,  254. 
periodide  (Linarix),  A.,  i,  769. 
Pilocarpus  penruttifolius,  leaves  of,  micro- 
chemical    detection    of    alkaloids    in 
(Tunm.^n),  a.,  ii,  711. 
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Fimelic  acid,   dimenthyl  ester,   and  di- 
brucine  salt,  and  their  rotatory  powers 
(Hilditch),  T.,  1579  ;  P.,  214. 
Pinacolin,       a       new      isoineride      of 

(Claessens),  a.,  i,  698. 
Pinacolyl  alcohols  (Delacre),  A.,  i,  126. 
Pinacone,    CifiHi804,    from   ^-hydroxy- 
acetophenoue,     and     its     tetra-acetyl 
derivative  (Tutin,  Caton,  and  Hann), 
T.,  2122. 
Pine  oil  (Haensel),  A.,  i,  312, 
Pinene,    oxidation    of,    with    mercuric 
acetate  (Henderson  and  Agnew), 
T.,  289;  P.,  35. 
conversion  of,  into  sobrerol  (Hender- 
son and  Eastburn),  T.,  1465  ;  P., 
211. 
new  method  for  the  hydration  of,  and 
partial  proximate  analysis  and  puri- 
fication   of    cnide    (Barrier    and 
Grignard),  a.,  i,  501. 
an  aldehyde   from  (Harries  and  v. 
Splawa-Neyman),  a.,  i,  247. 
a-Pinene,    active,     synthesis    of,    from 

nopinone  (Wallach),  A.,  i,  727. 
Z-Pinene  and   its   isomeric   change  into 

dipentene  (Smirnoff),  A.,  i,  942. 
isoPinene,    constitution    of    (Aschan), 

A.,  i,  659. 
cisPinic  acid,    bromo-,    and    hydroxy-, 
and    its    ethyl    ester    (Perkin    and 
Simonsen),  T.,  1175. 
Pinonaldehyde  disemicarbazone 

(Harries  and  v.  Splawa-Neyman), 
A.,  i,  247. 
Pinonic    acid,    transformation    of,   into 
m-xylylacetie   acid  (Barrier   and 
Grignard),  A.,  i,  301. 
and    its    ethyl    ester     (Perkin    and 
Simonsen),  T.,  1174. 
Pinus  halepensis  {Aleppo  pine),  turpen- 
tine from  (ViZEs),  A.,  i,  818. 
Pinus  pinea,  influence  of  certain  nutrient 
media  on  the  development  of  embi-yos 
of  (LEFfeVRE),  A.,  ii,  693. 
4-Pipecolylalkine.    See  Ethylpiperidine, 

4-3-hydroxy-. 
Piperazine,  derivatives  of  (van  Dorp), 
A.,  i,  327. 
periodides  (Linarix),  A.,  i,  769. 
dinitrate  of,  and  dinhro-  (van  Dorp), 
A.,  i,  327. 
Piperazine- l:4-diacetic  acid  and  its  salts 
and  amide  and  dihydrochloride  (van 
Dorp),  A.,  i,  328. 
Piperazinediacetonitrile    (van    Dorp), 

A.,  i,  328. 
l:4-Piperazinedicarboxylic  acid,  methyl 

ester  (van  Dorp),  A.,  i,  327. 
Piperic  acid,  menthyl  ester,  and  brucine 
salt  and  their  rotatory  powers  (Hil- 
ditch), T.,  1572;  P.,  214. 


Piperidine,  synthesis  of  inactive  lysine 
from  (v.  Braun),  A.,  i,  229. 

and  tetrahydroquinoline  rings,  relative 
stability  of  (v.  Braun),  A.,  i,  604. 

periodide  (Linarix),  A.,  i,  769. 
Piperidine     series,     new    instance     ox 

nitrogen  isomerism  in  the    (Laden- 
burg  and  SoBECKi),  A.,  i,  831. 
Piperidine,  the  system :  cyclohexane  and 

(Mascarelli  and  Constantino),  A., 

ii,  790. 
4-Piperidinocoaniarin   (benzotetronpiper- 

idide)  (ANscHiJTZ,  Anspach,  Fresen- 

lus,  and  Claus),  A.,  i,  662. 
Piperidinocyanamide        aniline        and 

guanidine      derivatives      and      their 

picrates      and      platinicyanides      (v. 

Braun),  A.,  i,  507. 
Piperidinomethyleneozime  acetate, 

cyano-    (Wieland  and  Gmelin),  A., 

i,  611. 
3-Piperidino-l-methyl-A^-CT/cZohexene- 

4-carboxylic  acid,  ethyl  ester  (Kotz 

and  Merkel),  A.,  i,  157. 
Piperidonium    cyanide    (Michael    and 

Hibbert),  a.,  i,  91. 
Piperidylacetonitrile  picrate(v.  Braun), 

A.,  i,  508. 
Piperidylamylcyanoethylamine         and 

amine    from    hydrolysis    of,    and   its 

picrate      and       platinichloride       (v. 

Braun),  A.,  i,  508. 
Piperidylamylcyanopropylamine       and 

piperidylamylpropylamine     and     its 

picrate      and       ])latinicliloride       (v. 

Braun),  A.,  i,  508. 
Piperidylcyanophenoxypropylpenta- 

methylenediamine    (v.   Braun),   A., 

i,  507. 
2-Piperidyldimethylcarbinol     and     its 

additive  salts  (Sobecki),  A.,  i,  51, 
Piperidylformanilde   (Ruhemann),    T., 

119. 
Piperidyh'sooxazolone,  oxiraino-,  and  its 

barium    and     piperidene    derivatives 

(Wieland  and  Gmelin),  A.,  i,  611. 
S-Piperidylphenol,    2:5-f?mitro-4-aeetyl- 

amino-  (Meldola  and  Hay),  T.,  1049. 
)8-Piperidyl-o-phenylethyl    alcohol  and 

its   salts     (Rabe,    Schneider,    and 

Braasch),  a.,  i,  413. 
Piperidylpropionic  acid    and    its    salts 

and  ethyl  ester  (Loffler  and  ICaim), 

A.,  i,  179. 
)8-PiperidyIpropionic  acid,   ethyl  ester, 

picrate  and  hydrobromide  (v.  Brattn), 

A.,  i,  508. 
Piperolidlne  (S-coniceine),  new  synthesis 
of  (Loffler  and  FLiJGEL),    A.,  i, 
813. 

salts  of  (Loffler  and  Kaim),  A.,  i, 
179, 
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2-Piperolidone    and     its    salts   and    3- 

hydroxy-  (Lokfler  and   Kaim),  A., 

i,  179. 
Piperonal,    action     or    nitric    acid    on 
(Sai,\vay),  T.,  1163;  P.,  160. 

"fZichloro-"   (Pauly),    A.,    i,    165; 
(Paui.y  and  Alexandek),    A.,   i, 
.'')90  ;  (liAKGEK),   A.,  i,  240. 
Piperonaldehyde/^-tolylhydraione 

(phototruiiic   suhstauce)   (Padoa   and 

Ghaziani),  A.,  i,  965. 
Piperonylbutyrio  acid,   menthyl    ester, 

and  brucine  salt,  and  their  rotatory 

powers    (HiM)iTCH),    T.,    1573;    P., 

214. 
Piperonylidenebenxidine   (Toruey    and 

Clakkk),  A.,  i,  421. 
Piperonylidenehippurio     acid    and    its 

methyl  and  ethyl  esters  and  anhydride 

(Kroi'P,    Deckkr,    and    Zoellner), 

A.,  i,  388. 
Piperonylidene-2:6-latidine  and  its  salts 

(Hkam.sch),  a.,  i,  414. 
7-Piperonylidenepicoline   and   its    salts 

(Bkamsch),  a.,  i.  414. 
Piperonylidene-7/i-tolaidine  (Senier  and 

SiiEi'iiKAun),  T.,  19r)4. 
Piperonylidene-2:4:6-trimethylpyridine 

and  its  salts  (Bramsch),  A.,  i,  415. 
Pipette,    automatic,    for    sodium    hydr- 
oxide solutions  (Benedict),    A.,   ii, 

611. 
Pipettes,  tup  (Tol.macz),  A.,  ii,  90. 
Pitchblende     from     St.     Joachimsthal, 

estimation    of    the    radioactivity    of 

(Step),  A.,  ii,  635. 
Pituitary    body,    the    human    (Halli- 
burton, Candler,  and  Sikes).  A., 
ii,  417. 

action  of  extracts  of  (Dale),  A.,  ii, 
1036. 
Placenta,    chemical     investigations    of 
(HiuucHi),  A.,  ii,  76. 

enzymes  of  the  (LiJB  and  HiGUCHi), 
A.,  ii,  1034. 

pharmacological       actions      of      the 
(HloucHi),  A.,  ii,  503. 

ash   constituents  of    the   (HlGUCHl), 
A.,  ii,  1034. 

human,    purines    and    purine    meta- 
bolism  of   (Wells    and  Cooper), 
A.,  ii,  1034. 
Placental  extracts,   pressor   substances 

in  (Rosenheim),  A.,  ii,  416. 
Plagioclase     {Andesine)     from     Monte 

Palmas  (between  Sassari  and  Alghero) 

(Millosevich),  a.,  ii,  248. 
Plait-point  temperatures.     See  Critical 

temperature. 
Plant,  are  the  cinchona  alkaloids  a  pro- 
tection for  the  ?  (van  Leersum),  A.,  ii, 

513. 


Plant,  cell,  the  moving  out  of  calcium  and 

magnesium  ions  from  the  (Niklew- 

SKl),  A.,ii,  694. 
cultures,  sodium  as  a  partial  substitute 

for  potassium   in  (Hartwell  and 

Pembek),  a.,  ii,  754. 
embryo,  nutritive  effect  of  amides  on 

the  (LEFfcvKE),  A.,  ii,  83. 
green,  nutritive  effect  of  amides  on  the 

(LEFfcvRE),  A.,  ii,  83. 
leaves,  phosphoric   acid  in  (Sbissl). 

A.,  ii,  824. 
phosphorus      metabolism      in      the 

(STANI8ZKI8),  A.,  ii,  928. 
respiration  and  alcoliolic  fermentation, 

relation   between   (Kostytschetf), 

A.,  ii,  84. 
seeds,  amounts  of  calcium  and  mag- 
nesium in  (ScHULZE  and  Godkt), 

A.,  ii,  83. 
conjugated  phosphoric  acids    of  (Lx- 

VENE),  A.,  i,  290. 
Plants,  development  of  perennial,  com- 
pared with  that  of  annuals  (AsDRi), 

A.,  ii,  174,337. 
effect  of  different  relations  of  calcium 

and  magnesium  on  the  development 

of  (Benardini  and  CoR«o),  A.,  ii, 

606. 
photodynamic  action  of   chlorophyll 

and    its    relation    to    the    pnoto- 

synthetic    assimilation    of    (Havs- 

mann),  a.,  ii,  428. 
loss  of  nitrates  and  hydrogen  cyanide 

during  desiccation   of  (Coupekot), 

A.,  ii,  257. 
the    carbon    assimilation    process    in 

(Euler),  a.,  ii,  423. 
direct  absorption  of  nitrites  by  (Per- 

ciABOsco  and  Rosso),  A.,  ii,  603. 
nitrogenous   nutrition   of,   by   amino- 

compouuds  (Perotti),  A.,  ii,  515, 
direct  assimilation  of  ammonium  kalts 

by  (Hutchinson  and  Miller),  A., 

ii,  923. 
nutrition  of,  with  formaldehyde,  and 

carbon  dioxide  assimilation  by  (Bo- 

korny),  a.,  ii,  695. 
nutritive  solutions  for,  various  relations 

between  calcium  and  magnesium  in 

(Konowalokf),  a.,  ii,  695. 
disassimilation  in  (Deleano),  A.,  ii, 

512. 
theory  of  respiration  of  (Palladin), 

A.,  ii,  511. 
the  prochromogen  of  the  respiration 

chromogen   of  (Palladin),  A.,   ii, 

511. 
influence    of    radium    radiations    on 

chlorophyllic  and  respiratory  func- 
tions of  (Hubert  and  Klino),  A., 

ii,  753. 
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Plants,  differences  of  susceptibility  of,  to 

stimulation  (Takeuchi),  A.,  ii,  922. 

the  effect  of  light  on  the  formation  of 

protein  in  (Zaleski),  A.,  ii,  424. 
distribution  of  rennet  in  the  parts  and 

tissues  of  (Gerber),  A.,  ii,  512. 
zinc  in  (Javillier),  A.,  ii,  173. 
use  of  ferrous  arsenate  against  insect 
parasites  of  (Vermorel  and  Dan- 
tony),  A.,  ii,  261. 
elaboration  of  nitrogenous  matter  in 
the  leaves  of  living  (AndkS),  A.,  ii, 
693. 
elaboration  of  phosphorus-containing 
material  and   saline   substances   in 
the  leaves  of  living  (Andr:6),  A,,  ii, 
754. 
influence  of  anaesthesia  and  of  cold  on 
the  fission  of  glucosides  in  (GuiG- 
nard),  a.,  ii,  823. 
influence  of  oxygen  on  the  decomposi- 
tion of  (Caubone  and  Mabincola- 
Cattaneo),  a.,  ii,  83. 
containing   hydrogen    cyanide,    rapid 
method   for  detecting  (Mirande), 
A.,  ii,  824. 
occurrence    of    glycyrrhizic     acid    in 
(TscHiRCH  and  Gauchmann),  A., 
ii,  85. 
origin     and     physiological     function 
of    pentosans    in    (Ravenna    and 
Cereseb),  a.,  ii,  1046. 
cyanogenetic  (de  Jong),  A.,  ii,  424. 
etiolated,  photodynamic  action  of  ex- 
tracts of  (Hatjsmann  and  v.  Port- 
heim),  a.,  ii,  925. 
green,  behaviour  of,  towards  gaseous 
formaldehyde  (Grafe  and  Vieser), 
A.,  ii,  922. 
higher,  fermentative  cleavage  of  am- 
monia in  (Kiesel),  a.,  ii,  694  ; 
(Butkewitsch),  a.,  ii,  1046. 
are   amines  assimilable   by  ?  (MoL- 

liard),  a.,  ii,  1046. 
phosphorus  and  fonnation  of  amino- 

acids  in  (Sourti),  A.,  ii,  173. 
urease  in  (Takeuchi),  A.,  ii,  925. 
ammonia  as   a   decomposition  pro- 
duct of  the  nitrogenous  compounds 
in  the  (Butkewitsch),  A.,  ii,  424. 
vascular,  respiratory  gaseous  exchanges 
in  aerial  vegetal  organs  of  (Nicolas), 
A.,  ii,  603. 
microchemical  detection  of  phosphorus 
in  (Bongiovanni),  A.,  ii,  616. 
Plasma  and  blood-corpuscles,   influence 
of    carbon   dioxide    on   division   of 
electrolytes     between    (Spiro    and 
Henderson),  A.,  ii,  157. 
and  serum,  differences  in  agglutinin- 
content  in  (Drkyer  and  Walker), 
A.,  ii,  817. 


Plasma  membrane.     See  Membrane. 
Flasteins   (Levene   and   van  Sltke), 

A.,  i,  277. 
Plasticity  of  crystalline  salts  (Kurna- 
KOFF  and  Schemtsciiuschny),  A.,  ii, 
855. 
Platinous  compounds.     See  under  Plati- 
num. 
Platinum,  tervalent  (Wohler  and  Mar- 
tin), A.,  ii,  1024. 
specific  heat  of  (White),  A.,  ii,  966. 
fulminating,  preparation  of  (J  acobsen), 

A.,  ii,  897. 
volatilisation   of,    in  evacuated   glass 

vessels  (Knocke),  A.,  ii,  211. 
melting  point  of  (FiSry  and  Ch^ven- 

eau),  a.,  ii,  321  ;  (Waidner  and 

Burgess),  A.,  ii,  584. 
colloidal   solutions   of,   absorption   of 

hydrogen    by    (Kernot    and     Ni- 

quesa),  a.,  ii,  878. 
solid  solutions  in  the  dissociation  of 

the  oxides  of  (Wohler  and  Frey), 

A.,  ii,  322. 
Platinum  alloys  with  antimony  (Fried- 
rich  and  Leroux),  A.,  ii,  245. 
with   lead,    nature    of    (Puhhin   and 

Laschtschenko),  a.,  ii,  322. 
Platinum  compound  analogous  to  purple 

of  Cassius  (Wuhler),  A.,  ii,  245. 
Platinum    sesquioxide    and    trichloride 

(Wohler    and    Martin),    A.,    ii, 

1024. 
dioxide,    decomposition   of   platinous 

hydroxide  into  (Wohler  and  Mar- 
tin), A.,  ii,  1024. 
trioxide  (Wohler  and  Martin),  A., 

ii,  898. 
selenides  (MiNOZZi),  A.,  ii,  899. 
Platinous    hydroxide,   decomposition 

of,  into  platinum  dioxide  and  metal 

(Wohler    and    Martin),    A.,    ii, 

1024. 
Diammlnoplatonitrite  (Hofmann  and 

Buchner),  a.,  i,  783. 
Platinum  organic  compounds: — 
Platinum  alkyl  compounds  (Pope  and 
Peachey),  T.,  571  ;  P.,  96. 

di-rf-propylenediamine  chloride  and 
nitrate  (Tschugaeff  and  SoKOL- 
OFF),  A.,  i,  138. 
Platinocyanides,    results    of   cooling 

certain     hydrated,    in     liquid    air 

(Reynolds),  A.,  i,  559. 
Diamminotrimethylplatinic        iodide 

(Pope  and  Peachey),  T.,  573. 
Trimethylplatinic  jiotassium  platino- 

cyanide  (Pope  and  Peachey),  T., 

576. 
Trinitrito-;>-toluidinoplatoic        acid, 

toluidine     salt     (Hok.mann      and 

BuPHNKP.),  A.,  i,  783. 
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Platinum-black,  the  supposed  liydrolytic 

action  of  (Grove  and  Loevenhart), 

A.,  ii,  490. 
Platinum  group,   catalytic    actions    of 

colloidal   metals    of  the   (Paal   and 

Roth),  A.,  i,  358  ;  (Paal and Gerum), 

A.,  i,  381  ;    (Paal  and  Hautmann), 

A.,  i,  545,926. 
Platinum  metals,  action  of  phosphorus 

halides   on   (Strecker  and  Schuri- 

cin),  a.,  ii,  585. 
Plumboniobite    mineral   (Haussr    and 

FiNf-Kii),  A.,  ii,  676. 
Plumosite  from  Fclsbbdnya,  analysis  of 

(Loczka),  A.,  ii,  153. 
Poisons,  the  Gasparini  electrolytic  pro- 
cess for  removal  of  organic  matter  in 

tho  detection  of  (Miorandi),  A.,  ii, 

312. 
Poisoning  by  acetonitrile,  protection  to, 
by  thyroid  feeding  (Beebk),  A.,  ii, 
509. 

by  acids  (Eppinoer  and  Tedesko), 
A.,  ii,  333  ;  (Pohl),  A.,  ii,  599. 

by  carbon  monoxide  by  explosion  gases 
(Lkwin  and  Poi'I'ENBERo),  A.,  ii, 
690. 

cobra,  and  haemolysis  (Bang),  A.,  ii, 
681. 

by  lead,  experimental  (Goadby),  A., 
ii,  508. 

by  mercury  with  simultaneous  action 
of  hirudin  (Kohan),  A.,  ii,  920. 

mercurial,  of  men  in  the  respiration 
calorimeter  (Caupenter  and  Bene- 
dict), A.,  ii,  508. 

with     inorganic    and     organic    acids 
(Szili),  a.,  ii,  1042. 
Polarimeter.  See  under  Photochemistry. 
Polarisation  of  light.   See  under  Photo- 
chemistry. 
Polonium,  heat  devolopeld  by  (Duanb), 

a.,  ii,  637. 
Polycarboxylic    acids,    unsynimetrical, 

course  of  Fiiedel-Craft  reaction  with 

(KuivAi,),  A.,  i,  509. 
Polydactylin  (Zopf),  A.,  i,  238. 
Polygonum    tbictormm,  yield  of  leaves 

of,  with  abundant  nitrogenous  manure 

(Takeuchi),  a.,  ii,  927. 
Polyiodides  (Olivaui),  A.,  ii,  128,  226. 
Polymerisation   of   aromatic    ethylenic 

compounds        (Francesconi         and 

Puxeddu),  a.,  i,  226. 
Polymerism  as  the  cause  of  the  difference 

of    colour  of   halides   and    sulphites 

(Hantzsch),  a.,  i,  198. 
Polynaphthenic  acids  (Charitschkoff), 

A.,  i,  154,  471. 
Polynitrobenzene  derivatives,  the  chro- 

raophore  of  salts  from  (Hantzsch  and 

Picton),  a.,  i,  467. 


Polynitrophenols,    constitution    of,    in 
alkaline     solution      (Buttle      and 
Hewitt),  T.,   1755  ;   P.,  231. 
Polypeptides,    preparation    of    definite 
natural  (HuooUNENQ  andMoBBL), 
A.,  i,  195. 
synthesis    of   (Fischer    and    Stein- 
oroever).  A.,  i,  366  ;  (Fischer  and 
Gerngross),  a.,  i,  367  ;   (Abdek- 
HALDEN,  HiRscH,  and    Schulkr), 
A.,   i,   769  ;    (Abderhalden   and 
BR08.SA),  A.,  i,  800;  (Fischer  and 
Gluud),  A.,  i,  887. 
containing  /-try|)tophan  (Abderhal- 
den), A.,  i,  603. 
cleavage     of     (Abderhalden     and 
Brahm),  a.,  i,    73  ;    (Ahueuhal- 

DEN,    CaEMMERER,      PiNCUSSOHN), 

A.,  i,  346. 
Polyporus  ignarius,  chemistry  of  (Zell- 

ner).  A.,  ii,  175. 
PolyjMrtis  rtUilans,  acid  and  derivatives 
from  (Bamberger  and  Landsiedl), 
A.,  ii,  922. 
Polysulphides.    See  under  Sulphur. 
Poonahlite,   identity   of,  with   niesolite 

(Bowman),  A.,  ii,  677. 
Poplar  bud  oil  (Schimmel  &  Co.),  A., 

i,  114. 
Populase  (Weevers),  A.,  ii,  1047. 
Porcelain,  size   of   the    pores  in,  and 
osmotic  effects  (Bigelow  and   Bar- 
tell),  a.,  ii,  979. 
Porfido  rosso  aniico.    See  Porphyry,  red. 
Porphyry,  red  (porfido  rosso  aniico)  (Cou- 

yat),  a.,  ii,  64. 
Portland  cement.     See  Cement. 
Potash  apparatus,  new  (Losanitsch), 

A.,  ii,  270. 
Potash  deposits,  occun-ence  of  ammonia 
and    nitrates    in    (Biltz),    A.,   ii 
900. 
of  Stassfurt   and  Vienenburg,    occur- 
rence of  ammonia  and   nitrates   in 
(Biltz  and  Marcus),  A.,  ii,  571. 
of  Stassfurt,  occurrence  of  copper  in 
(Biltz  and  Marcus),  A.,  ii,  1011. 
Potassium,  atomic  weight  of  (Hinrichs) 
A.,  ii,  400. 
radioactivity  of,  with  special  reference 
to  solutions  of  its  salts  (Cam  pbell), 
A.,  ii,  8. 
pliotoelectric    sensitiveness    of,   as    a 
function  of  the  wave-length  (Hall- 
WACHs),  A.,  ii,  952. 
vapour,     anomalous     dispersion     by 

(Bevax),  a.,  ii,  773. 
in  cerebro-spinal  fluid   (Myers),  A. 

ii,  500. 
contraction   of    muscle,   influence    of 
sodium   and    calcium   chlorides    in 
the  (Zoethout),  A.,  ii,  251. 
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Potassiom    alloys     with    sodium,    new 
formation  of  liquid  (J aubert),  A.,  ii, 
41. 
Potassium  halogen  salts,  compressibili- 
ties of  (Richards  and  Jones),  A. ,  ii, 
214. 
Potassium  salts,  radioactivity  of  (Hen- 
riot),    A.,   ii,    458;    (Henriot    and 
Vavon),  a.,  ii,    635  ;  (Strong),   A., 
ii,  715. 
Potassium  joerborates,    and    antiseptic 
properties   of  (v.    Giusewald   and 
Wolokitin),  a.,  ii,  312. 
bromide,  colloidal  (Paal  and  Zahn), 

A.,  ii,  235. 
iridibromide  (Gutbier  and  RiESs),  A. , 

ii,  1025. 
carbonate,  hydrates  of  (de  Forcrand), 

A.,  ii,  664. 
chlorate   containing  bromate    (PlESZ- 

czek),  a.,  ii,  516. 
chloride,  colloidal  (Paal  and  Zahn), 
A.,  ii,  235. 
and    hydroxide,    electrical    conduc- 
tivities,   densities,    and    specific 
heats  of  solutions  of  (Jaquerod), 
A.,  ii,  293. 
ruthenium  chloride,  velocity  of  hydro- 
lysis of  (LiND  and  Bliss),  A.,  ii, 
743. 
bichromate,   monoclinic    modification 
of  (Hauser  and  Herzfeld),  A., 
ii,  1001. 
action  of,    on   carbonates,   nitrites, 
and   mixtures  of  carbonates  and 
nitrites,  carbonates  and  sulphites, 
and    carbonates    and     sulphides 
(Marle),  T.,  1492;  P.,  154. 
^e/'chromate   (Hofmann   and   Buch- 
ner),   a.,   i,    637  ;   (Riesenfeld), 
A.,  ii,  51. 
thallic  fluoride  (Geweckb),  A.,  ii,  577. 
hydroxide,  laboratory  preparation  of, 
free  from  carbonate  (Jorissen  and 
FiLlPPO),  A.,  ii,  311. 
alcoholic      preparation      of     (van 

Raalte),  a.,  ii,  400. 
and  chloride,  electrical  conductivi- 
ties, densities,  and  specific  heats 
of  solutions  of  (Jaquerod),  A., 
ii,  293. 
iodide,  colloidal  (Paal  and  Zahn),  A. , 
ii,  235. 
commercial,    presence  of  iodate   in 
(Andrews),  A.,  ii,  1050. 
mercuri-iodide(HoFLEandVERVUKRT), 
A.,  ii,  1014. 
containing  camphor  of  crystallisation 
(Marsh    and    Struthers),    T., 
1788. 
mercuri-iodido    solutions,     study    of 
(Dawson),  T.,  870;  P.,  129. 


Potassium    ^jcrmanganate,     decinormal 
solution  of  (Collitt),  A.,  ii,  96. 
and  manganese   sulphate,    reaction 
between,  in  acid  solution  (Sirkar 
and  Dutta),  P,,  249. 
nitrate,    formation   of,    from    sodium 
nitrate  and  potassium  carbonate 
from  the  standpoint  of  the  phase 
rule  (Kremann  and  Zitek),  A., 
ii,  572. 
fused,  and  tellurium  dioxide,  reac- 
tion between  (Lenher  and  Pot- 
ter), A.,  ii,  231, 
and  antimony  fluoride,  double  salt 
of  (Rosenheim  and  GRiJNBAUM), 
A.,  ii,  244. 
estimation  of  nitrogen  in  (Kleiber), 
A.,  ii,  517. 
nitrite,  precipitation  of  cobalt  by  (de 

Koninck),  a.,  ii,  269. 
cobaltinitrite,    composition  of  (Cun- 
ningham and  Perk  in),  T.,  1567. 
precipitation  of  (de  Koninck),  A., 
ii,  520. 
metosilicate,  binary   system   of,   with 
lithium  metasilicate (Wallace),  A., 
ii,  665. 
sulphate,    is  it  physiologically  acid  ? 

(Aso),  A.,  ii,  926. 
sodium    sulphate,    luminescence    and 
crystalline  form  of  (Lindiner),  A., 
ii,  950. 
and  sodium  sulphites,  existence  of  iso- 
meric double   (Arbusoff),   A.,   ii, 
573. 
o?-i!/(o^crvanadate(MELiKOFFandJELH- 
chaninoff),  a.,  ii,  674. 
Potassium  acetate,  the  system :  potass- 
ium   sulphate   and,   at   25°   (Fox), 
T.,  885;  P.,  128. 
ferricyanide  and   ferric    chloride,    re- 
action between  (Kato),  A.,  i,  463. 
double  and  triple   ferrocyanides  with 
magnesium,  aluminum,  cerium,  and 
ammonium  (Robinson),  T.,   1353  ; 
P.,  195. 
trimethylplatinicplatinocyanide(PoPE 

and  Peachey),  T.  ,  576. 
stannithiocyanate      (Weinland    and 

Bames),  a.,  i,  462. 
antimony  oxalate  and  antimony  fluor- 
ide, double  salt  of  (Rosenheim  and 
Grunbaum),  a.,  ii,  244. 
Potassium,  estimation  of,   as  phospho- 
molybdate  (Schlicht),  A.,  ii,  94. 
estimation  of,  volumetricaliy,  in  animal 
fluids  (Drushel),  A.,  ii,  94. 
Potential.     See  under  Electrochemistry. 
Praseodymium,  absorption  spectrum   of 
(Stahl),  a.,  ii,  775. 
bromate  (James  and  Langelier),  A., 
ii,  735. 
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PraBeodymium      chloride,      absorption 

spectra      of,      in      various     solvents 

(JoNKs     and     Anukknon),      A.,     ii, 

197. 
Preoious  stones,  action  of  radium-  and 

K()i)tf(eii-ray8  on  the  colours  of  (DoEL- 

TKii),  A.,  ii,  109. 
Precipitates,  hydration  of  (Pickerino), 

T.,  123  :  v.,  1*2. 
Precipitation,  fractional,  from  solution 

(Blackman),  a.,  ii,  648. 
Precipitin  reactions  (Schmidt),  A.,  ii, 

69. 
Preservatives  and  aatoly8iR(SALKOW8Ki ), 

A.,  ii,  1035. 
Pressor    amines,    physiological    action 

of    (Dai.k     and     Dixon),     A.,     ii, 

688. 
Pressor    substances    in    placental    ex- 
tracts      (Husenheim),      a.,       ii, 
416. 

in  putrid  meat  (Bakcek  and  Wal- 
roi,E),  A.,  ii,  254,  416. 
Pressure,  etfect  of,  on  the  natural  ionisa- 

tiou  in  a  closed  vessel  (Wilson),  A., 

ii,  205. 
Pressure  regulator  for  vacuum  distilla- 
tion (Ueikk),  a.,  ii,  642. 
Probabilities,  theory  of,  (iuldberg  and 

Waage's  law  from  the  point  of  view  ol 

the(V0INITSCH-SjAN08CUENTZKY),A., 

ii,  218. 
Proline,    synthesis    of    (Fischer    and 

Zemvli-.n),  a.,  i,  303. 
(/-Proline  (Fischeu  and  Zempl^n),  A., 

i,  793. 
Prolines,  synthesis  of  the  two  optically 

active  (FiscHEU  and  Zemi-l^n),  A.,  i, 

793. 
Propaldehyde,  a-amino-,  p-uitrophenyl- 

osazone   of  (Neubekg  and  KanskYI, 

A.,  i,  702. 
Propaldehyde-i>-iutrophenylliydrazone 

(EiU)MANN,    Bedfoki),   aud    Rasi'e), 

A.,  i,  35S. 
rj/cZoPropane  (Partheii,),  A.,  i,  143. 
cycZoPropanecarbozylic  acid,  broniination 

of  (Kijnek),  A.,  i,  694. 
Propanedicarboxylic     acid.       See    Di- 

methylmalonic  acid. 
Propenyl     and     alkyl     compounds     in 

etliercal  oils,  sepiration  of  (Balbino), 

A.,  i,   401. 
Prophyllotaonin,   zinc  (Malarski  and 

Marchlewski),  a.,  i,  947. 
a-Propio-3-iminobutyric    acid    and    its 

ethyl  ester  and  its  nitroso-derivative, 

hydrochloride,    and  picrate   (Stadni- 

koff),  a.,  i,  772. 
rf-Propionacetal,      o-amiuo-,      and      its 

picrate  aud  normal  oxalate  (Fischer 

and  Kametaka),  A.,  i,  213. 


Propionanilide,  »i-chloro-  (Davis),  T., 

1398. 
Propionic  acid,  latent  heat  of  fusion  and 
sjtecitic  heat  of  (Massol  and  Fac- 
con),  A.,ii,  791. 
preparation    of    anhydride    of,    aud 
action  of  sulphur  monochloride  on 
silver    salt    (Denham),   T.,    1238 ; 
P.,  179. 
Propionic  acid,  o-bromo-,  interaction  of, 
and  its  sodium  salt,  with  water 
and    with  alkali   (Skntbr),   T., 
1827  ;  P.,  236. 
ethyl    ester,    and    ;)-tolualdehyde, 
action     of    admixed,     on     sine 
(Strschalkovsky),  a.,  i,  304. 
I-  a-bromo-,  conversion  of,  into  active 
methylsuceinic  acid  (Fischer  and 
Flatau),  a.,  i,  205. 
7-<richloro-/3-aniino-  (DiELS  and  Seib), 

A.,  i,  886. 
a-nitroso-,   ethyl  ester  (Schmidt  and 
Widmann),  a.,  i,  454. 
Propionobomylamide  (Fkanklakd  and 

Ba1!H<iw),  T.,  2025;  P.,  263. 
Propionylacetic  acid,  ^S-rfichloro-,  ethyl 

cslcr  (SciiLonKHUECK).  A.,  i,  550. 
c-Propionylamino-;)Cresol       and       its 
propionate  (AiwEiw  and  Eisenlohr), 
A.,  i,  916. 
2-Propionyl- 1  -beniyl-2-methylpyr- 
rolidone  aud  its  oxime  (Kuhling  and 
Kuank),  a.,  i,  955. 
o-.V-Propionyl-3:5-r/n)romo-2-hydroxy- 
benzylphenylhydrasine        (Auwers, 
Hiui,  and  Muller),  A.,  i,  224. 
Propionylcellnlose  (Knoll  k  Co.),  A., 

i,  290. 
2-Propionyl-5-ethoxyphenozyacetieaeid 
(V.  Kostasecki  and  Tambok),  A.,  i, 
320. 
2-  Propionyl - 1  -ethyl- A'  - c i/c^opentene  an d 
its  oxiuic  and  semicarbazone  (Blaise 
and  K(EHLEr),  A.,  i,  287. 
Propionyln/c/ohexanone     (Blaise     and 

KcEHLEii),  A.,  i,  479. 
(/-Propionyl-rf-isoleucine,  a-bromo-  (Ab- 
dkrhaldex,  Hirsch,  and  Schuler), 
A.,  i,  770. 
Propionylmethylcarbinol  (  Pastureau), 

A.,  i,  208. 
o-Propionylozybenzoic    acid,     a-bromo- 
(Chemische  Fabrik  von  Heyden), 
A.,  i,  798. 
l-Propionylc?/cfopentan-2-one     and     its 
methyl  and  etliyl  derivatives  (Blaise 
and  Kcehler),  A.,  i,  479. 
Propionyl-i\'-phenylglycine,     a-bromo-, 
and  its   methyl   ester   (Fischer  and 
Gluud),  a.,  i,  888. 
Propiophenone,    3-chloro-,    aud    afi-di- 
bromo-  (Kohler),  A.,  i,  939. 
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Fropiophenone-o-carboxylic  acid,  S:i-di- 

bromo-  (SiMOXis  and  Arand),  A.,  i, 

933. 
Fropozyacetonitrile,    amide    of    (Gau- 

thier),  A.,i,  354. 
<j-Propoxybenzyl      bromide,     dihromo- 

(AuwERS,  HiRT,  and  Muller),  A.,  i, 

223. 
;3-Propoxybutan-7-one  (Gauthier),  A., 

i,  354. 
4-Propoxy-7-methylcouinarin-3-carb- 

oxylic  acid,  ethyl   ester  (Anschutz, 

Wagner,  and  Junkersdorf),  A.,  i, 

663. 
a-Propoxypropionitrile  (Gauthier),  A., 

i,  354. 
4-?i-Propoxyquiiiazoline    (Bogert    and 

May),  a.,  i,  329. 
n-Propyl  alcohol  and  water,   viscosity- 
concentration      curves      for      (DuN- 

STAN    and    Thole),    T.,    1559;    P., 

219. 
tsoPropyl  alcohol,  condensation  of,  with 

its  sodium  derivative  (Guerbet),  A., 

i,  690. 
Propyl  antimonite  (MacKey),  T.,  607  ; 
P.,  98. 

iodide,    condensation    of,   with   ethyl 
acetoacetate,    by  calcium    ethoxide 
(Perkin  and  Pratt),  T.,  162. 
Propylammonium  tungstate    (Ekeley), 

A.,  i,  666. 
Propyl-  and  zsopropyl-ammonium  iridi- 

chlorides    (Gutbier   and    Lindker), 

A.,  ii,  1026. 
Propylwoamylamine      (Sabatier     and 

Mailhe),  a.,  i,  293. 
7-cyc^oPropyl- A^-amylene  (  Bkuylants), 

A.,  i,  228. 
n-Propylbenzene,    formation    of    aceto- 
phenones  from  derivatives  of  (Mam- 
ELi,   BoNU,   and  Bignami),  A.,   i, 
721. 

^>-benzoylaraino-  (Schultz  and  Peri), 
A.,  i,  898. 
/t-Propylbenzenesulphonamide  (Schultz 

and  Fuhrer),  A.,  i,  899. 
2-MoPropylbeiizopyronium    ferrichlorii  I  e 

(Decker  and  v.  Fellenbero),  A.,  i, 

117. 
Propyl-«-bromoamylcyanamide,  y- 

bromo-  (v.  Braun),  A.,  i,  507. 
Propylboric  acid.     See  under  Boron. 
Propyl-€-broinoamy  limine,       7-bromo-, 

hydrobromide    (v.    Braun),    A.,    i, 

507. 
/3-rt/cZoPropyl-A^-butylene(BRUYLANTS), 

A.,i,  228. 
4-mPropyl-JM-cre8ol,  a-hydroxy- 

(HoERiNO  and  Baum),  A.,  i,  572. 
6-woPropyl-)/<-cresol,  a-hydroxy- 

(HoERiNo  and  Baum),  A.,  i,  571. 


cycZoPropyldimethylcarbinol,  and  chlor- 
ide,  bromide,  iodide,  and   acetate  ot 

(Bruylants),  a.,  i,  227. 
Propylenecatechol,       bisethoxymethyl, 

ether  of  (HoERiNG  and  Baum),  A.,  i, 

572. 
c^-Propylenediamine  and  derivatives  of 

the  optically  active  propylenediamines 

(Tschugaeff  and  Sokoloff),  A.,  i, 

137. 
Propylenediammonium         iridichloride 

(Gutbier    and    Lindner),     A.,    ii, 

1026. 
Propylenedicarboxylic   acid.     See    Ita- 

conic  acid. 
o-Propylenephenol       (Hoering       and 

Baum),  A.,  i,  571. 
cj/c/oPropyl- ethyl-  and  -wopropyl-carb- 

inols  and  their  acetates  (Bruylants), 

A.,i,  227. 
cycfoPropyl  ethyl  and  iso-propyl  ketones 

(Bruylants),  A,,  i,  227. 
Propylglyoxaline,        i-yyy-irich\ovo-fi- 

hydroxy-,     and      its     hydrochloride, 

nitrate,  and  oxalate  (Gerngross),  A., 

3,  189. 
(•?/tA>Propylmethylethylcarbinol         and 

chloride,    bromide,     and     iodide     of 

(Bruylants),  A.,  i,  228. 
11-    and   iso-Propyl    a-naphthylcarbam- 

ates  (Neubekg  and  Kansk y),  A.,  i, 

690. 
l-isoPropylcycZopentane,  3-bronio-  (Bou- 

VEAULT     and       Blanc),       A.,       i, 

108. 
2-Propylperimidine  and  its  salts  (Sachs), 

A.,  i,  428. 
2-isoPropylperimidine  and    its    hydro- 
chloride    and     nitrate     (Sachs    and 

Steiner),  a.,  i,  970. 
p-  and  0-  isoPropylphenyl  methoxymethyl 

ethers,     o-hydroxy-    (Hoering    and 

Baum),  A.,  i,  571. 
2-Propylpiperidine,  j8-hydroxy-,  and  its 
salts  (LuFFLERand  Friedrich),  A., 
i,  180  ;  (LoFFLER  and  Tsohunke), 
A.,  i,  325. 

7-hydroxy-,  and  its  hydrochloride  and 
mercurichloride  (Loffler  and  Flu- 
gel),  A.,  i,  831. 
isoPropylq/c/opropane,  1 -bromo-  (Bruy- 
lants), A.,  i,  228. 
Propyh'sopropylacetic  acid.     See  a-isu- 

Propylvaleric  acid. 
/3-cj/cZoPropylpropylene     and     its     iri- 

bromo-derivative    (Bruylants),    A., 

i,  227. 
2-Propylp3n"rolidine  and    its    salts  and 

1-benzenesulphonyl    derivative    (Ga- 
briel), A.,  i,  494. 
3-?i-Propyl-4-quinazolone  (Bogrrt  and 

May),  a.,  i,  329. 
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iV-Propyltetrahydropapaverine  and  its 

picratc  (Tyman),  T.,  1747. 
1-Fropyltetrahydroqainoline      and    its 
salts  aud  mcthiodide  (v.  Bkaun),  A., 
i,  604. 
2-Propyltetrahydroi'soquinoline  (Wede- 

KiNu  and  Nkv),  A.,  i,  .'»!  1. 
2-Propyltetrahydro!soquinolinium-iod- 
ide-1-acetic  acid,  nientliyl  ester  and  an 
isomeric  variety   of  (Wedekind  and 
Ney),  a.,  i,  514. 
^^-woPropylthioltoluene    (Ai'wers    and 

Ai;ni)t),  a.,  i,  t;i)9. 
o-/soPropyIvaIeric  acid,  o-cyano-,  ethyl 
ester,  aud  the  r//-acid  and  its  metallic 
salts,  and  the  biucine  salt  of  the  ox- 
acid (FLSfHKitaiid  Fi-ATAi'),  A.,  i,  628. 
o- Propyl valeronitr lie,    a-hydroxy-  (Ul- 

tek),  a.;  i,  294. 
Protagon,    so-called    (Rosenheim    and 
TKBn),  A.,  i,  73. 
non-existence  of,  as  a  definite  chemical 
compound  (Rosenheim  aud  Tebb), 
A.,  i,  860, 
Protamine,  composition,  derivatire,  and 

synthesis  of  (Taylor),  A.,  i,  344. 
Protamines,  action  of  some  acidchloiides 

on  (Hikayama),  A.,  i,  344. 
Proteic  acids  in  blood  (Buowi.nski),  A., 
ii,  69. 
in  urine  in  health  and  disease  (Gawi:s- 
SKi),  A.,  ii,  331. 
Protein  absorption  (Cohnheim),  A.,  ii, 
414  ;  (Cohnheim  and  Makita),  A., 
ii,  818. 
action    of    alkalis    on    (Kossel    and 

Weiss),  A.,  i,  542. 
amyloid  (Mayeda),  A.,  i,  274. 
cleavage,    autolytic,    non-dependence 
of,  on  presence  of  blood  (Block), 
A.,  ii,  1035. 
by  dilute  mineral  acids  (Mathieu), 
A.,  i,  541  ;  (Oswald),  A.,  i,  979. 
cleavage   products,  value  of,    in  me- 
tabolism (Abderhalden,  Mess- 
NER,  and  AVindrath),  A.,  ii,  327  ; 
(Abderhalden),    A.,    ii,    817  ; 
(Abderhalden,      Frank,      and 
(Schittenhelm),  a.,  ii,  1033. 
picryl  derivatives  of  (Hirayama), 
A.,  i,  341. 
constitution  of  (Pfluger),  A.,  i,  685. 
decomposition    with    different    diets, 
time    relations    in     the     course    of 
(Boettcher  and  Vogt),  A.,  ii,  817. 
deposition    of,  from  amides  in    sheep 

feeding  (Thaer),  A.,  ii,  608. 
destruction   of,  in    fever  (Shaffer), 

A.,  ii,  507. 
fate  of  the  non-hydroxylated  benzene 
ring  of,  in  the  animal  body  (Va- 
siLir),  A.,  ii,  250,  906. 
xcvi.  ii. 


Protein,  metabolism.     See  under  Meta- 
bolism. 

minimum,  the  physiological  (Mi- 
chaud),  a.,  ii,  498. 

transfer  of,  in  inanition  (Woelfel), 
A.,  ii,  497. 

the  biuret  and  nitric  acid  tests  for 
(VAN  Norman),  A.,  ii.  452. 

combinations,  determination  of  iodine 
in  (RicGs),  A.,  ii,  504,  699. 

estimation,  Esbach's  (Meverhofer), 
A.,  i,  771. 
Proteins,    chemical    mechanics    of   the 
syntliesis  of,  through  the  agency  of 
enzymes  (Robertson),  A.,  i,  342. 

study  of  the  constitution  of,  by  the 
hydrolytic  action  of  hydrogen  fluor- 
ide (HuGOUNENQ  aud  Morel),  A., 
ii,  195. 

hydrolysis  of,   by  acids  (MATHiEr), 

A.,  i,  541  ;  (Oswald),  A.,  i,  979. 

by  means  of  hydrofluoric  acid  (Hr- 

GOUKENQ    and    Morel),    A.,    i, 

685. 

partial  hydrolysis  of  (Abderhalden), 
A.,  i,  273,  859. 

leucine  fraction  of  (Levexe  and  van 
Slyke),  a.,  ii,  947. 

bacterial  cellular,  chemistry  of 
(Wheeler),  A.,  i,  979. 

the  bacterial  degradation  of  the 
primary  scission  products  of 
(Brasch),  a.,  ii,  692. 

comparative  digestibility  of  in  gastric 
juice  (Berg),  A.,  ii,  326. 

normal  digestion  of,  in  the  dog's  ali- 
mentary canal  (Abderhalden,  Lon- 
don, and  Reemlin  ;  Abderhalden, 
Medigreceanu,  and  London),  A., 
ii,  326, 

intestinal  digestion  of  (London),  A., 
ii,  817 ;  (London  and  Rivosch- 
Sandberg),  a.,  ii,  1031. 

and  their  degradation  products,  influ- 
ence of,  on  the  activity  of  the  liver 
(AsHEii  and  Pletnew),  A.,  ii,  1035. 

influence  of,  on  the  solubility  of  elec- 
trolytes (Pauli  and  Same'c),  A.,  i, 
537. 

of  rice  seeds  (Suzuki,  YosHiMUKA,  and 
Fuji),  A.,  ii,  927. 

of  the  sperm  and  ovaries  of  the  tunny 
tish  (Dezani),  a.,  ii,  163. 

ditterent  forms  of  nitrogen  in  (Os- 
borne, Leavenworth,  and  Brant- 
lecht),  a.,  i,  72. 

molecular  analysis  of  (Etard  and 
Vila),  A.,  i,  124. 

detection  of,  in  urine  (Blanc  and  Ra- 
MEAu),  A.,  ii,  840. 

See  also  Phospho-proteins  and  Serum 
proteins. 

93 
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Proteose,    behaviour    of,     to    bromine 

water  (Salkowski),  A.,  ii,  104. 
Proteoses,    excretion  of  total    nitrogen 

and   uric    acid   during    feeding   with 

(AsHER  and  Reichenau),  A.,  ii,  913. 
Protocatechualdazine  (Knopfek),  A.,  i, 

188. 
Frotocatechuic  acid,  derivatives  of  (Ka- 

metaka),  a.,  i,  387. 
Protocatechuonitrile        (3 :  i-diJiydroxy- 

hcnzonitrile)      and       derivatives      of 

(EwiN.s),  T.,  1482;  P.,  210. 
Protocatechuyl    alcohol,    derivatives  of 

(EwiNs),  T.,  1482;  P.,  210. 
2?-Protocatechuyloxybenzoic  acid  (Kame- 

taka),  a.,  i,  388. 
Protoplasm,     influence     of    aluminium 

salts  on  (Fluki),  A.,  ii,  338,  1046. 
Protozoa    and    algse,    living,    chemical 

permeability    of,    to    inorganic    salts 

and  the  specific  action  of  the  latter 

(TEArBE-MENGARiNi  and  Scala),  a.  , 

ii,  603. 
Primus  serotina,  constituents  of  bark  of 

(Power  and  Moore),  T.,  243  ;  P.,  27. 
Prnssian-blue     and     TurnbuU's     blue 

{MiJLLER  and  Stanisch),  A.,  i,  142, 

705  ;  (Hofmann),  A.,  i,  637. 
PseudocincJiona  africana  {Eubiacem),  new 

alkaloid  from  the  bark  of  (Fourneau), 

A.,  i,  600. 
Psilomelane  (Fermor),  A.,  ii,  153. 
Ptyalin,  effect  of  shaking  on  (Harlow 

and  Stiles),  A.,  i,  861. 
isoPulegol   acetate,  conversion  of  enol- 

citronellal  acetate  into  (Semmler),  A., 

i,  594. 
Pulegone,   transformation  of,  into  iso- 

pulegone  (Wallach,  Rosenbach,  and 

Muller),  a.,  i,  399. 
isoPulegone  (Ebert),  A.,  i,  246. 
Pumice   of  the  volcano  of  Mont   Dore 

(Lacroix),  a.,  ii,  63. 
Pump,  mercury  (Guichard),  A.,  ii,  654. 

water,   new    safety   valve    for    (Ger- 
hardt),  a.,  ii,  724. 
Papee,  sugar  formation  in  (Krummacher 

and  Weinland),  A.,  ii,  419. 
Purine  metabolism.     See  Metabolism. 
Purine  bases,  preparation  of  (Farben- 
fabriken  voem.  F.  Bayer  &  Co.), 
A.,  i,  746. 

question  of  attachment  of,  in  the 
nucleic  acid  molecule  (Fischer),  A., 
i,  434. 

absorption  of  (BlBEEFELDandScHMID), 
A.,  ii,  595. 

normally  excreted  in  man  (KrCoke), 
A.,  ii,  166. 

and  purine  metabolism  of  the  human 
fcEtus  and  placenta  (Wells  and 
CORPBK),  A.,  ii,  1034. 


Purines  and  uric  acid,  effects  of  chocol- 
ate and  coffee  on  (Fauvel),  A.,  ii, 
687. 
endogenous,  effect  of  muscular  work  on 
excretion  of  (Kenkaway),   A.,   ii, 
166. 
of  the  lung  (Sieber  and  Dzierzgow- 
SKi),  A.,  ii,  909. 
Purple  of  Cacsius,  platinum  compound 

analogous  to  (Wohler),  A.,  ii,  245. 
Purpurotannin(NiERENSTEiN),A.,i,402. 
Pus,  nucleo-protein  of  (Strada),  A.,  i, 
274. 
and    blood,   tests    for    (Kastle    and 
Roberts),  A.,  ii,  528. 
Putrefaction  bases,  production  of  (  Acker- 
mann),  a.,  i,  619;  (Barger),  A.,  i, 
701. 
Puy    de    Dome,   mode  of    formation  of 

(Lacroix),  A.,  ii,  65. 
Pyramidone    {dimethylaminoantipyrine) 
iodide  and  periodide  (Cousin),  A. ,  i, 
190. 
new  adulteration  of  (Sapobetti),  A., 

ii,  772. 
nevralteine,  and  antipyrine,  distinctive 
reactions  for  (Monferrino),  A.,  ii, 
838. 
Pyrazine,   preparation  of  (Wolff  and 
Marburg),  A.,  i,  16. 
derivatives,  new  synthesis  of  (Lange), 

A.,  i,  261. 
aurichloride  (Neuberg  and  Kansky), 
A.,  i,  702. 
Pyrazolidones,    nitroso-,    formation    of, 
from  hydrazides  of  unsaturated  acids 
(Muckermann),  a.,  i,  838. 
Pjrrazolines,  formation  of,  from  phenyl- 
hydrazones  of  unsaturated  aldehydes 
and  ketones  (Auwers  and  MtJLLEK), 
A.,  i,  59. 
Pyrazolone,  electrolytic  reduction  of  a 
nitro-derivative    of     (KiJmmel     and 
Eemy),  a.,  i,  422. 
Pyrazolones,  formation  of,  from  hydr- 
azides of  unsaturated  acids  (Mucker- 
mann), A.,  i,  838. 
compounds    of,    with    mercury  oxide 
(Eury),  a.,  i,  57. 
Pyrethrol    and    its    acetyl    derivative 

(FuJiTANi),  A.,  ii,  825. 
Pyrethrone  (Fujitani),  A.,  ii,  825. 
Pyridazine,  preparation  of,  and  3-chloro- 

(Gabkiel),  a.,  i,  259. 
Pyridazinone-3-carboxylic  acid  and  its 

sodium  salt  (Gabriel),  A.,  i,  259. 
6-Pyridazone  (Gabriel),  A.,  i,  259. 
Pyridazone-Scarbozylic  acid  (Gabriel), 

A.,  i,  259. 
Pjnridine,  properties  of  aqueous  solutions 
of,     and     formation    of   hydrates    of 
(Baud),  A.,  i,  120. 
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Pyridine,  relationship  of,  to  the  sugars 
(Nkuheuc;),  A.,  i,  832. 
critical  solution  phenomena  and  satura- 
tion  curves  of  the  system  :    water, 
sodium  carbonate  and  (Limbosch), 
A.,  ii,  472. 
the     system :     silver     chloride     and 
(Kaiii.enbero  and  Wittich),  A., 
i,  602. 
tho  system:  water  and  (Baud),  A.,  i, 

957. 
behaviour  of,  in  the   hen's  organism 

(HosiHAi),  A.,  ii,  919. 
and  derivatives,  relation  between  con- 
stitution and  absorption  spectra  of 
(Puuvis),  T.,  291  ;  P.,  14. 
compounds,  absorption  spectra  of  some 

(Purvis),  A.,  ii,  5. 
derivatives,  crystallography  of  (Fkdo- 
hofk),  a.,  i,  254. 
Pyridine  dihydrochlorido  and  dihydro- 
bromide  (Kaukler  and  KuNz),  A., 
i,  137. 
fluoroiodatcs   (Weinlanh    and    Rei- 

schle),  a.,  ii,  36. 
picrate  (Trobridge),  A.,  i,  324. 
and  pyridine  sodium  stannithiocyanates 
( WEiNLAND  and  IJames),  a.,  i,  462. 
Pyridine    bases,    miscibility    of,    with 
water,  and  the  influence  of  a  critical- 
solution  point  on  the  shape  of  the 
melting-point  curve  (Flaschner),  T., 
668  ;  P.,  71. 
Pyridinium  iridichloride  (Gutbier  and 

Lindner),  A.,  ii,  1026. 
Pyridinium  salts,   quaternary,   electro- 
lysis of  (Emmert),  a.,  i,  602. 
Pyridones  of  the  anthracene  series,  pre- 
paration of  (Farbenfabriken  vorm. 
F.  Bayer  &  Co.),  A.,  i,  256. 
Pyridylacetic  acid,   Mhydroxy-   (Best 

and  Thokpe),  T.,  1528. 
/5-2-Pyridylacrylic    acid,     ethyl     ester 

(Luffler  and  Flugel),  A.,  i,  831. 
8-3-Pyridylbutylmethylamine,      forma- 
tion of  t-nicotine  from,  and  salts  of 
(Loffleh  and  Koher),  A.,  i,  827. 
Pyridyldialkylcarbinols  (pyridyl- 

alkines),    tertiary,    synthesis    of,    and 
their  derivatives  (Sobecki),  A.,  i,  51. 
i8-2-Pyridylpropionyltropeine,      a-hydr- 
oxy-,    and    its    salts    (Jowett    and 
Pyman),  T.,  1024. 
Pyrimidine  derivatives,  preparation  of 
(Farbenfabriken  vorm.  F.  Bayer 
&Co.),  A.,  i,  746. 
Pyrimidine,  2-amino-,  dimethyl  deriva- 
tives of  (Johnson  and  MacKenzii), 
A.,i,  889. 
5-oximino-4-imino-,     preparation     of 
derivatives    of    (Farbenfabriken 
vorm.  F.  Bateb  &  Co.),  A.,  i,  270. 


Pyriniidine-2:6-dithioIacetie  acid 

(WiiEEi.KR  and  Liddle),  A.,  i,  61. 

Pyrimidines  (Johnson  and  Jones),  A., 
i,  5'.t ;  (Wheeler  and  Liddle),  A.,  i, 
60  ;  (Johns),  A.,  i,  191 ;  (Johnson  and 
Jones),  A.,  i,  423  ;  (Wheeler  and 
Johnson  ;  Wheeler  and  McFar- 
land),  a.,  i,  677 ;  (Johnson  and 
Guest),  A.,  i,  744  ;  (Johnson  and 
Mackenzie),  A.,  i,  839;  (Whekler 
and  MoFarland),  A.,  i,  969. 

Pyrimidines,  o-f/tamino-,  containing 
hiiiogeuated  acyl  groups,  preparation 

or(FARBENFAKKIKEN  VORM.  F,  BaYER 

&  Co.),  A.,  i,  270. 
6-Pyrimidone,         5-oximino-4-imino-2- 
cyano-  (Farbenfabriken  vokm.  F. 
Bayer  &  Co.),  A.,  i,  270. 
6-Pyrimidone-2-thioIacetic  acid  and  ita 
ethyl  ester  (Wheelku  and   Liddle), 
A.,  i,  61. 
Pyroehlore,  chemical  investigation  of  a 

Caucasian  (Tschernik),  A.,  ii,  411. 
Pyrogallol,    preparation    of    (Aktien- 
Gksellschaft    fur    Anilin-fab- 
rikation),  a.,  i,  469. 
a    reaction    of    (Carletti),    A.,    ii, 
769. 
Pyrogallol-tannina,       the        so-called 
"bloom"  of,  and  ita  identity  with 
ellagic    acid    (Nierenstein),    A.,   i, 
174. 
Pyroluminescence  (Lindiner),   A.,   ii, 

951. 
Pyromorphite    from    British    Colombia 
(Bowles),  A.,  ii,  900. 
from  Rhenish  Prussia  (Brauns),  A.,  ii, 
492. 
laoPyromncic  acid  (Blaise  and  Gault), 

A.,  i,  134. 
Pyrone  derivatives  (Pummereb),  A.,  i, 

949. 
Pyrones  and  allied  compounds,  relation 
between  absorption  spectra  and  chemi- 
cal   constitution   of   (Baly,   Collie, 
and  Watson),  T.,  144. 
Pyrosulphnryl      chloride.     See     under 

Sulphur. 
Pyrrole,   preparation  of   (Khotinsky), 
A.,  i,  602. 
formation  of  imino-derivatives  of,  from 
amino-nitriles  (Best  and  Thorpe'*, 
T.,  1506;  P.,  216. 
condensation    of    aromatic    carbinols 
with  (Khotinsky and  Patzewitch), 
A.,  i,  830. 
potassium   derivative,  preparation   of, 
and     action      on     silicochloroform 
(Reynolds),  T.,  506,  508. 
MoPyrrole,  formation  of  imino-derivatiTes 
of,    from    amino-nitriles    (Best    and 
Thorpe),  T.,  1506  ;  P.,  216. 
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Pyrrolidone-a-acetamide    (Leuchs   and 

MoBis),  A.,  i,  362. 
Pyrrolidone    series,     ketones    of     the 

(KiJHLiNG  and  Fkank),  A.,  i,  954. 
Pyrryl  magnesium  iodide  and  its  use  in 

the  synthesis  of  pyrrole  derivatives, 

and  its  pyridine   additive  compound 

(Oddo),  a.,  i,  672. 
Pyrus  arbutifolia,  fruit  of  (Reed),  A. ,  ii, 

696. 
Pyruvic  acid,  d-a,myl  ester  (McKenzie 

and  MiJLLER),  T.,  545. 
Pyryl  salts  (Fosse),  A,,  i,  599,  666. 

Q. 

Quartz  crystals,  growth  of  (Spezia),  A. , 

ii,  311. 
Quaternary  systems,  certain  deductions 

lor  (Schheinemakers),  A.,  ii,  559. 
Quercetin,  from  Thespasia  lampas  (Per- 

Kix),  T.,  1859  ;  P.,  248. 
Quercimeritrin,   from  Gossypium  herba- 

ceum,  and  its    octa-acetyl   derivative 

and  potassium  salt  (Perkin),  T.,  2185; 

P.,  291. 
iaoQuercitrin,  from  Oossypium  herbaceum 

(Perkin),  T.,  2190  ;  P.,  292. 
Qainaldineozalic    acid.     See  2-Methyl- 

quinolineoxalic  acid. 
Quinaldyl  chloride  (Besthobn),   A.,  i, 

673. 
Quinazolines  (Bogert  and  May),  A.,  i, 

329 ;   (Bogert    and    Gortner),    A., 

i,  679  ;  (BOGEKT  and  Kropff),  A.,  i, 

843. 
Quinazolone-6-carboxylic  acids,  7-nitro- 

(BoGERT  and  Kropff),  A.,i,  843. 
Quinhydrone,  absorption  spectra  of,  in  a 

state  of  vapour  and  in  solution  (Hart- 
ley and  Leonard),  T.,  34. 
Quinhydrone-base,    C18H20N4,    from  p- 

benzoquinonedi-imine    and    benzidine 

(ScHLENKandKNORR),  A.,  i,  807. 
Quinhydrones  (Siegmund),  A.,  i,  109. 

nature  of  (Schlbnk  and  Knorr),  A.,  i, 
807. 
Qoinicine  tartrate  and  oxalate  (Howard 

and  Chick),  A.,  i,  176, 
Qninidine,  di-iodo-,  and  its  methiodide 

and  ethiodide   (Ko^niewski),   A.,   i, 

826. 
Quinine    and    blood-pigment   (Lewin), 
A.,  ii,  593. 

and  chromic  acid,  quantitative  study 
of  the  photochemical  reaction 
between  (Luthek  and  Forbes),  A., 
ii,  632. 

influence  of  salts    on    the  poisonous 
action  of,  on  Elodea  canadensis  (v. 
E18LER  and  V.  Portheim),  A.,  ii,    ' 
926. 


Quinine,  influence  of,   on  phagocytosis 
(Grunspan),  a.,  ii,  160. 
storage    and     retention     of,     in    the 

organism  (Giesma),  A.,  ii,  77. 
p-aminophenylarsinate,  preparation  of 
(Vereinigte   Chemische    Werke 
Aktien-Gesellschaft),  a.,  i,  253. 
estimation  of,  and  its  excretion  in  the 
urine  (Nishi),  A.,  ii,  710  ;  (Gros- 
ser), A.,  ii,  948. 
Qaininone  and  its  salts  and  oxime  (Rabe, 

Naumann,  and  Kuliga),  A.,  i,  253. 
Quinol,    absorption    spectra  of,   in   the 
state    of   vapour    and    in    solution 
(Hartley  and  Leonard),  T.,  34. 
oxidation  of,  by  the  catalysis  of  carbon 

(Matsui),  a.,  i,  468. 
dimethyl   ether,  mono-,  di-,   and  tri- 
chloroiodo-,  and  their  iodorfichlor- 
ides    and   iodoso-derivatives,    di- 
iodo-,        and        c^ichlorodiiodo- 
(Kauffmann  and  Fritz),  A.,  i, 
95. 
nitro-  (Kauffmann),  A.,  ii,  107. 
dithio-,  and  its  diacetyl  derivative,  and 
sulphide    (Zincke    and    Frohne- 
berg),  a.,  i,  643. 
Quinoldisulphonic  acid,  potassium  salt, 
fluorescence    of    (Kauffmann),    A., 
i,  96. 
Quinoline  derivatives,   new,  and  exam- 
ples of  steric  hindrance  (Stark  and 
Hoffmann),  A.,  i,  255. 
dihydrochloride   and   dihydrobromide 

(Kaufler  and  Kunz),  A.,  i,  137. 
dihydriodide  (Kaufler   and  Kunz), 

A.,  i,  556. 
methyl      picrate      (Kaufmann     and 

Albertini),  a.,  i,  958. 
stannithiocyanate     (Weinland     and 
Bames),  a.,  i,  462. 
woQuinoline    derivatives   (Pyman),  T., 
1266,    1610,    1738;  P.,    190,    217, 
230. 
propiodide    (Wedekind    and    Ney), 
A.,  i,  514. 
isoQuinoline  bases,  synthesis  of  (Pictet 

and  Kay),  A.,  i,  513. 
Qninoline-4-carboxylic  acid.     See  Cin- 

chonic  acid. 
Quinolines,     perhydrogenated    (Finger 
and  Breitwieser),  A.,  i,  512. 
hydroxy-,  action  of  benzoyl  chloride 
on  (Ellinger  and  Rieseb),  A.,  i, 
835. 
Quinoliniom    salts,     quaternary,     elec- 
trolysis of  ^Emmert),  a.,  i,  602, 
t'soQainolininm   compounds,    action    of 
Grignard's  reagent  on   (Freund  and 
Bode),  A.,  i,  515. 
Quinolones,      amino-,     and     hydroxy- 
(Decker  and  Engler),  A.,  i,  512. 
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Qainolphthalein  and  fluorescein  dyes, 
constitution  of  (Kropp  and  Decker), 
A.,  i,  248. 

c-Qainolphthalein,  triniethyl  ether,  tri- 
acetate, and  tribenzoate  (Meyeu  and 
Ki.ssiN),  A.,  i,  652. 

7-QuinolphthaIeinoziine  tribenzoate 
(Meyeu  and  Kissin),  A.,  i,  6r)2. 

Qninoli,  iodometric  estimation  of  (Caso- 
LAKi),  A.,  ii,  769, 

Qninone  Ci9H,gO„N2,  from  brucinolone 
and  nitric  acid  (Leuchs  and  Weber), 
A.,  i,  pni. 

Qainonechloroiminet  (Schlenk,  Kel- 
ler,  and  Kxorr),  A.,   i,  808. 

Qoinonec/iichloroimineB,  lieat  of  formation 
of  (SVENTOSLAVSKV),  A.,  ii,  862. 

Qainone-diamine,  04.211320,0X4,  from 
y-benzocjuinone  and  p-phenylene- 
diamine  (Schlenk  and  Knoru),  A., 
i,  808. 

Qainone-diamines  (Schlenk  and 
Knork),  a.,   i,  807. 

Quinonediazide,  2:3:5-<nnitro-,  and  di- 
nitrohydioxy-  and  its  sodium  deriva- 
tive (Meldola  and  Hay),  T.,  1383  ; 
P.,  208. 

Quinonedi-imines,  polymerisation  of 
(Wilt.stattkr  and  Kubli),  A.,  i,  976. 

m^nQainoneimines  (Willstatter),  A., 
i,  517. 

Qainones,  binuclear  (Fried lander),  A., 
i,  417. 
and  phenols,  additive  compounds  of 
(Meyzr),  a.,  i,  395. 
formation   of  hydrogen   cyanide   in 
the  action  of  nitric  acid  on  (Seye- 
AVETZ  and  Poizat),  A.,  i,  146. 

Qoinonoid  compounds  (Willstatter 
and  Piccard),  A.,  i,  517  ;  (Will- 
statter and  Dorogi),   A.,  i,  535. 

Quinuclidine  and  its  hydriodide,  picrate, 
and  ethiodide  and  its  platinichloride 
(LoFFLER  and  Stietzel),  A.,  1,  182. 


S. 

Rabbit,  the  diastase  content  of  different 
organs  of  the,    under  normal   and 
pathological  conditions    (Wohlge- 
muth and  Benzur),  A.,  ii,  1038. 
effect    of   hydrochloric   acid    on    the 
composition    of    the    subcutaneous 
connective   tissue   of   tho   (Staal), 
A.,  ii,  76. 
Bacemic  substances  prepared  by  chemi- 
cal synthesis,  resolution  of  (Cotton), 
A.,  ii,  278. 
Baeemisation   phenomena    observed  in 
the  study  of  ^benzoin  and  its  deriva- 
tives (Wren),  T.,  1593,  P.,  219. 


Baoemism,  partial  (Ladenbubo),  A.,  i, 

252. 
Badiation.     See  under  Photochemistry. 
Badicle,  organic,  metallic  character  ot 

(Fosse),  A.,  i,  599. 
Badioactive  substances,   RadioactiTity, 
Badiation,    and    Rays.       See    under 
Photochemistry. 
Badinm,  amount  of,  present  in  sea-water 

(Eve),  a.,  ii,  633. 
in  igneous  rocks  from  the  sub-antarctic 

islands  of  New  Zealand  (Farr  and 

Florance),  a.,  ii,  953. 
and  uranium  in  radioactive  minerals 

(Glkditsch),  a.,  ii,  533,  714. 
atomic  weight  of,  from  spectroscopic 

daU  (Watts),  A.,  ii,  780. 
attempt  to  explain  the  properties  of 

(Bekktoff),  a.,  ii,  953. 
chemical  changes  induced  by  (Creioh- 

ton),  a.,  ii,  201. 
action    of    gravity    on    the    induced 

activity  of  (Wertbnstkin),  A.,  ii, 

713. 
typical    i3-radiation    of   (Hahx    and 

Meitner),  a.,  ii,  954. 
and  uranium,  7-ray8  of  (SoDDT  and 

Russell),  A.,  ii,  851. 
expulsion  of  radioactive  matter  in  the 

transformations  of  (Russ  and  Mak- 

OWER\   A.,   ii,   455,    780;    (Hahn 

and  Meitner),  A.,  ii,  634. 
number  and  absorption  by  matter  of 

the  i8-particles   emitted   by  (Mak- 

owkr),  a.,  ii,    204. 
velocity  of  the  cathode  rays  ejected 

by  substances  exposed  to  the  7-ray8 

of  (Kleemax),  a.,  ii,  364. 
charges  on  ions  produced  by  (Hasel- 

foot),  a.,  ii,  285. 
and  ultra-violet  rays,  action  of,  on  the 

colours  of  minerals  (Doelter),  A., 

ii,  363. 
influence  of,  on  rate  of  crystallisation 

of  sulphur  (Frischauer),    A.,    ii, 

532. 
mineral  waters  containing,  variation  in 

electrical   conductivity  of  (Munoz 

DEL  Castillo  and  DfAZ  de  Rada), 

A.,  ii,  113. 
stability  of  the   colours   of   minerals 

produced  by  (Doelter),  A.,  ii,  455. 
table  of  products  from  (Ramsay),  T., 

627. 
emanation  (Debierne),  A.,  ii,  534. 

liquid  and  solid  (Gray  and  Ram- 
say), P.,  82. 

some  physical  properties  of  (Gray 
and  Ramsay),  T.,  1073  ;  P.,  161. 

numerical  constants  of,  and  their 
relation  to  those  of  the  inactive 
gases  (Rudorf),  A.,  ii,  954. 
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Badium  emanation,  spectrum  of  (Wat^ 
son),  a.,  ii,  954. 
spectra  obtained  by  different  observ- 
ers,  comparison  of  (Royds),   A., 
ii,  287. 
grating  spectrum  of  (Royds),  A.,  ii, 

206. 
properties  of  (Rutherford),  A.,  ii, 

202. 
dissolved  in  water,  decay  of  (Muxoz 

DEL  Castillo),  A.,  ii,  109. 
differences  in  the  decay  of  (Ruther- 
ford  and   TuoMlKOSKi).  A.,   ii, 
456. 
condensation  of  (Rutherford),  A., 

ii,  456  ;  (Laborde),  A.,  ii,  634. 
diffusion    of   (Chaumont),    A.,    ii, 

781. 
evolution  of  (Herschfinkel),  A., 

ii,  714. 
action  of,  on  elements  of  the  carbon 
group  (Ramsay  and  Usher),  A., 
ii,  850. 
influence  of,  on  autolysis  (Lowen- 
thal  and  Edelstein),  A.,  ii,  74. 
influence  of,  on  the  diastatic  ferment 
(Loewenthal     and     Wohlge- 
muth), A.,  ii,  1038. 
ingestion  and   excretion  of,  by  the 
human    organism    (Kohlrausch 
and  Plate),  A.,  ii,  913. 
therapeutics,   physiological  basis  of 
(Nagelschmidt      and       Kohl- 
rausch), A.,  ii,  165. 
radiations,    influence    of,    on    chloro- 
phyllic  and  respiratory  functions  of 
plants  (HUBERT  and  Kling),  A.,  ii, 
753. 
rays,  penetrating,  chemical  action  of, 
on  water  (Kernbaum),  A.,  ii,  364, 
714. 
action  of,  on  the  colours  of  precious 

stones  (Doelter),  A.,  ii,  109. 
salts,    decomposition    of    water   by 
(Debierne),  a.,  ii,  364. 
Radinm  bromide,  instability  of  (Ram- 
say), A.,  ii,  7. 
volatility  of   (Stock  and  Heyne- 

mann),  a.,  ii,  1004. 
elimination    of,    in    the    organism 
(Jaboin  and  Beaudoin),  A.,  ii, 
165. 
Sadiam-^  and  -C,  volatility  of  (Mak- 

ower),  a.,  ii,  456. 
Badium-^,  a-rays  of  (Harvey),  A.,  11, 

203  ;  (Bronson),  A.,  ii,  634. 
Badiam-(7,    complex   nature  of   (Hahn 

and  Meitner),  A.,  ii,  849. 
Baffinote,  detection  of,  in  plants  (Bour- 

QUBLOT  and  Bridel),  A.,  ii,  836. 
Bain,  nitrogen  compounds  in  (Shutt), 
A.,  ii,  429. 


Ranunculus  velutinus,  relation  between 

the  utilisation  of  reserve  carbohydrates 

and  the  flowering  of  (Ferrari),  A., 

ii,  697. 

Bape  seed  oil,  phytosterol  from  (Wind- 

Aus  and  Welsch),  A.,  i,  228. 
Bat    viruses,    efficiency    of,    and    food- 
poisoning  bacilli  (Bainbridge),  A.,  ii, 
510. 
Rate  of  chemical  action.     See  Velocity 
of    chemical    action    under    Affinity, 
chemical. 
Beaction  radiation.     See  under  Photo- 
chemistry. 
Reactions.     See  Affinity,  chemical. 
Bed    lead.      See    Trii)lumbic    tetroxide 

under  Lead. 
Beducing  sugars.     See  Sugars. 
Beductase  or  hydrogenase  ?  (Gbuss),  A. , 

i,  75. 
Beduction  of  aromatic  acids  in  presence 
of  nickel   oxide  and   cupric    oxide 
(Ipatieff),  a.,  i,  472. 
of  fatty  compounds  with  an  ethylene 
linking  in  presence  of  cupric  oxide 
(Ipatieff),  A.,  i,  449. 
with   ethyl  alcohol  (PoNZio),    A.,    i, 

851. 
with     phosphorous     and     hypophos- 
phorous  acids  (SiEVERTs,  Major, 
and  Krumbhaar),  A.,  ii,  883. 
Beed-millet     {Sorghum     sacclmratum), 
amount     of     hydrocyanic     acid     in 
(Behrens),  a.,  ii,  514. 
Eeflection.     See  under  Photochemistry. 
Befraction  and  Befractive  power.    See 

under  Photochemistry. 
Befractometer.       See      under      Photo- 
chemistry. 
Befractometric  researches.     See  under 

Photochemistry. 
Befractometry.       See      under      Photo- 
chemistry. 
Begalator,  automatic,  for  the  pneumatic 
agitation  of  liquids  (DenJ^ve),  A.,  ii, 
724. 
Bennet,  distribution  of,  in  the  parts  and 
tissues  of  plants  (Gerber),  A.,  ii, 
512. 
destruction  of,  by  li^ht  (Signe  and 
Sigval  Schmidt-Nielsen),  A.,  i, 
75. 
action  (van  Dam),  A.,  i,  278. 
action    of,    at    various    temperatures 

(Gerber),  A.,  i,  196. 
from  decapod   crustaceans  (Gekber), 

A.,  i,  74. 
of  belladonna  (Gerber),  A.,  ii,  824. 
of  vegetable  juices,  effect  of  dialysis 
on  the  (Gerber),  A.,  i,  74. 
Bennets,     basiphil    (Gerber),    A.,    i, 
278. 
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Rennin  and  pepsin,  are  they  identicul  ? 

(Twi.oR),  A.,  i,  345. 
Resacetophenoncarbozylic  acid  diethyl 
other,  ethyl  ester  (Lirbermann  and 
Lixrbnbaum),  a.,  i,  404. 
Reservoir,  constant  level  (Fitzgekald), 
A.,    ii,    655;    (Alexandek),    A.,   ii, 
877. 
Resin,  a  liquid  (tall  oil)  (Fahbion),  A., 
i,  317. 
Maiili  (SciHMMBL  &  Co.),  A.,  i,  114. 
of  the  Norway  pine  (Fkankforter), 
A.,  i,  401. 
Resinio  acid    and  its  ammoniiim  atid 
barium  salts  (Frankfobter),  A.,  i, 
401. 
Resoqainone.     See  m-Benzoquinone. 
Resorcinol,    condensation   of    benzalde- 
hydf  with  (l^rE  and  Howard),  P., 
304. 
delicate    reaction    for    (Silberuann 
and  OzoiiOViTz),  A.,  ii,  98. 
Resorcinol,    2-A-dimtTO-     (Blanksma), 
A.,  i,  150. 
2:4:6-<r/nitro-.     See  Styphnic  acid. 
Resorcinolazo-3-naplithol,     2:5-(fmitro- 

(Mki,i)(ila:iiu1  Hay),  T.,  1385. 
Resorcinolbenzein,     methyl     and    two 
acetyl  derivatives,  hydrochloride  and 
barium  salt  of  (v.  Liebiu),  A.,  i,  99. 
Resorcinol-tartaric      colour      reaction, 

mechanism  of  (DENlofes),  A.,  i,  378. 
Resorcylaldazine    (Knopkkr),    A.,     i, 

188. 
Respiration  of  the  skate,  effect  of  salt 
solutions   on   the  (Hyde),   A.,   ii, 
67. 
effects  of  low  pressures  on  (Boycott 
and  Haldane  ;  Ward),  A.,  ii,  66. 
effects  of  want  of  oxygen  on  (Haldane 

and  Poulton),  A.,  ii,  66. 
action  of  substances  which  temporarily 

abolish  (Marshall),  A.,  ii,  689. 
tissue,  action  of  poisons  on  (Vernox), 

A.,  ii,  1042. 
of  plants.     See  Plant  respiration. 
Respiratory    exchange,    apparatus    for 
studying  (Benedict),  A.,  ii,  592. 
process,  degradation  of  sugar  during 
(Jensen),  A.,  ii,  172. 
Retene,   reduction    of,   in    presence    of 

nickel  oxide  (Ipatieff),  A.,  i,  466. 
Rhamnocathartin  (Krasowsky),  A.,  ii, 

175. 
Rhamnozanthin    and    its    tetra- acetyl 
derivative  (Krasowsky),  A.,  ii,  175. 
Khamnus  ccUhartica,  constituents  of  the 
fruit  of  ("Waljaschko  and  Krasow- 
sky), A.,  ii,  174. 
berries    of,    and    separation    of    sub- 
stances contained  in  (Krasoavskt), 
A.,  ii,  174. 


Rhein,  moihylation  of,  and  mQthyl  and 
ethyl  esters  (Robinson  and  Simon- 
sen),  T.,  1092:  P.,  76. 
propionate      and       methyl       ethers 
(Oesterle  and  Tisza),  A.,  i,  115. 
Rheonine,  amino-derivatives  of  (Grand- 

mougin  and  Lang),  A.,  i,  974. 
Rhodium  (Gutbier  and  Riess),  A.,  ii, 
523. 
colloidal  solutions  of,   action  of,  on 
hydrogen    peroxide    (Kernot    and 
Arena),  A.,  ii,  881. 
separation  of  metallic  (Gutbier  and 
V.  Muller),  a.,  ii,  674. 
/-Ribose,    crystallised    (Alberda    van 
Ekenstein  and  Blanksma),  A.,  i, 
457. 
(^RiboBe-;'-bromophenylozasone 

(Levene  and  Jacobs),  A.,  i,  858. 
Rice,  influence  of  different  ratios  of  lime 
to  magnesia  on  the  growth  of  (Asd), 
A.,  ii,  926. 
Rice  seeds,  proteins  of  (Suzuki,  Yoshi- 

MiKA,  and  Fuji),  A.,  ii,  927. 
Ricinoleie     acid,     transformations     of 
(Cuonowskv),  a.,  i,  760;  (GrCn), 
A.,  i,  875. 
two  polymerides  of,  and  cftbromide, 
sulphuric     ester    of    (GrOn     and 
Woldenburg),  a.,  i,  285. 
Ricinoleie  ricinoleate  and  its  silver  salt 

(Grin  and  Wetteiikamp),  A.,  i,  8. 
Ricinoleic-sulphuric  acid  {sulphoricino- 
leiccicid),  decomposition  of  (GrOn  and 
Wetteukamp),  a.,  i,  8. 
Ring  formation  in  ketonic  acids  (Blaise 

and  KojHLEu),  A.,  i,  478. 
Rinneite  (Boeke),  A.,  ii,  153. 

artificial  preparation  of,  on  the  basis 
of  its  solubility  diagram  (Boeke), 
A.,  ii,  582. 
Risorite  from  Risbr,  Norway  (Hauser), 

A.,  ii,  60. 
Rock-salt,  metallic  sodium  as  the  sup- 
posed cause  of  the  natural  blue  colour 
of  (Spezia),  a.,  ii,  675. 
Rocks,  radioactive  minerals  in  common 
(Waters),  A.,ii,  848. 
presence  of  thorium  in  (Blanc),  A.,  ii, 

366. 
from  the  eastern  border  of  the  Armori- 
can  Massif  (Vandebnotte),  A.,  ii, 
591. 
from   Central    Borneo    (Schmutzer), 

A.,  ii,  156, 
eruptive,    of  Jebel  Dokhan,  Red  Sea 

(Couyat),  a.,  ii,  65. 
eruptive  basic,  of  Northern  Sardinia 

(Serra),  a.,  ii,  156. 
and  other  materials  from  the  Island 
of  Ischia,  radioactivity  of  (Nasini 
and  Levi),  A.,  ii,  7. 
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Socks,  soil-producing,  decomposition  of 
(Haselhoff),  a.,  ii,  259. 
estimation    of    ceria    and   other  rare 
earths  in  (Dittrich),  A.,  ii,  185. 
Roe   of   the   perch,  (Morner),    A.,   ii, 

329. 
Rontgen  rays.     See  under  Photochemis- 
try. 
Root    secretions,    chemical    nature    of 

(Stoklasa  and  Ernest),  A.,  ii,  256. 
Rosaniline  hydrochloride,  decomposition 
of   the   leuco-sulphouic   acids    of,    in 
aqueous  solution,  and  lecture  experi- 
ment on  (Kastle),  a.,  i,  845. 
Rosasite,    a    new    mineral   from  Rosas 
mines   (Sulcis,    Sardinia)  (Lovisato), 
A.,  ii,  246. 
Rosemary  oil  (Haensel),  A.,  i,  313. 
"Rosin spirit,"  terpenesof  (Grimaldi), 

A.,  i,  943. 
Rotation    and    Rotatory  power.       See 

under  Photochemistry. 
Rubidium,  radioactivity  of  (Campbell), 
A.,  ii,  288. 
compounds,  radioactivity  of  (Strong), 
A.,    ii,    715;    (BiJCHNER),   A.,   ii, 
779. 
Rubidium  iridibromide    (Gutbier    and 
RiESs),  A.,  ii,  1025. 
carbonate,    normal    (de    Forcband), 

A.,  ii,  730. 
hydrogen  carbonate  (de  Forcrand), 

A.,  ii,  1002. 
^ercarbonates  (Peltner),  A.,  ii,  574. 
chloride,  compound  of,  with  manganese 
trichloride  (Weinland  and  Dinke- 
lacker),  a.,  ii,  48. 
molybdates  and  paramolybdate  (Eph- 
RAiM  and  Herschfinkel),  A.,  ii, 
1003. 
peroxide  hydrate  (Peltner),  A.,  ii, 
574. 
Rubidium,  new  method  for  the  detection 

of  (Ball),  T.,  2126;  P.,  284. 
Rufol  {l-.fi-anthradiol)  and  its  dimethyl 
and  diethyl  ethers  and  their  c?ibromo- 
derivatives  (Lampe),  A.,  i,  379. 
Rtimex     Eklonianus,     constituents     of 

(Tutin  and  Clewer),  P.,  302. 
Russula  delica,  properties  of  oxydases  of 

(Wolff),  A.,  i,  279. 
Ruthenium  and  its    compounds  (Gut- 
bier), A.,  ii,  323. 
Ruthenium  potassium  chloride,  velocity 
of  hydrolysis  of  (LiND  and  Bliss), 
A.,ii,  743. 
<e<r«Bromodiruthenium       pentaphos- 
phorus  ^ribromide   (Streckeb  and 
Schurigin),  a.,  ii,  586. 
^e^-aChlorodiruthenium       pentaphos- 

E horns  trichloride  (Streckeb  and 
CHUiiiGiN),  A.,  ii,  586. 


Rutile,  stanniferous,  from  Vanx  (Rhone) 
(Friedel  and  Grand  jean),  A.,  ii, 
491. 

Rye,  ergot  of,  properties  of  (Vahlen), 
A.,  i,  118. 


S. 

Sabinic  acid  (Bougault  and  Bovrdier), 
A.,  i,  83. 

Saccharic  acid,  oxidation  of,  in  presence 
of  iron  (Ferraboschi),  T.,  1252  ;  P., 
178. 

Safranine,    constitution    of    (Hewitt, 
Newman,  and  Winmill),  T.,  577  ; 
P.,  86. 
polyiodo-derivativesof(PELET-JoLiVET 
and  Siegrist),  A.,  i,  527. 

f/;^oSafranine,  the  azoxine  analogue  of 
(Kehrmann  and  Gresby),  A.,  i,  189. 

Safraninesulphonic  acids,  preparation  of 
(Badische  Anilin-  &  Soda-Fabrik), 
A.,  1,  972. 

o^wSafranone,  liydroxy-,  and  its  acetyl 
derivative  (Hewitt,  Newman,  and 
Winmill),  T.,  581  ;  P.,  86. 

;f'-Safrole  chlorohydrin  (Bottoher),  A., 
i,  153. 

zsoSafroles,  two  stereoisomeric  (Hoering 
and  Baxjm),  A.,  i,  788. 

Salacetol  santalyl  carbonate  (Farben- 
fabriken  vorm.  F.  Bayer  &  Co.), 
A.,  i,  245. 

Salicase  (Weevers),  A.,  ii,  1047. 

Salicin,  synthesis  of,  by  means  of  plants 
(Ciamician  and  Ravenna),  A.,  ii, 
604. 
enzymes  which  hydrolyse  (Sigmund), 
A.,  i,  277. 

Salicylacetol  menthyl  carbonate  (Far- 
benfabriken  vorm.  F.  Bayer  &  Co.), 
A.,  i.  244. 

Salicylaldehyde,  3-bromo-,  and  its 
oxime,  phenylhydrazone,  and  semi- 
carbazone,  and  4-bromo-  and  its  acetyl 
derivative,  sodium  hydrogen  sulphite 
compound,  oxime  and  phenylhydr- 
azone (MiJLLER),  A.,  i,  938. 

Salicylaldehyde-o-anisylhydrazone  and 
its  0-acetate,  diacetate,  O-benzoate, 
dibenzoate,  A^-acetyl,  and  A'-benzoyl 
derivatives  (Auweks  and  Hanne- 
maxn),  a.,  i,  440. 

Salicylaldehyde-o-  and  -jo-bromophenyl- 
hydrazones  and  their  derivatives 
(Auwers  and  Hannemann),  A.,  i, 
440. 

Salicylaldehyde-o-,  -m-,  and  -p  chloro- 
phenylhydrazones  and  their  deriva- 
tives (Auwers  and  Hannemann), 
A.,  i,  440. 
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Salicylaldehyde-o-cyanophenylhydraz- 

one     and     its    '^'-hfiizoatc    (Al'wkp.s 
ami  II ANNKMANX),  A.,  1,  441. 

Salicylaldehyde-"-,    -m-,    and    -p-nitro- 
phenylhydrazonei   and    their  deriva- 
tives (AuwEKs  and  Haxnemann),  A., 
i,  440. 
Salioylaldehydephenylhydrazone,       .A'- 
acctyl-      and      JV'-benzoyl-dcrivativcs 
(AiiwHiisaiid  Hannemann),  A.,i,  439. 
Salicylaldehydephenylhydrazone,  o-  and 
jj-uitio-,  OUijzoate«,  and  i\'-benzoyl 
derivatives    (ArwEKs    and    Hanne- 
mann), A.,  i,  441. 
Salicylaldehyde-o-tolylhydrazone  and  its 
^^-iicetate,    and    O-Lenzoate,    and    A''- 
acetyl     and     iV-beuzoyl     derivatives 
(AuwEKs  and   Hanne.mann),   A.,  i, 
4.'}9. 
Salicylaldehyde-  m  -2-xylylhydrazone,  0- 
benzoate,  and  A'-benzoyl  derivative  of 
(AuwERs  and   Hannemann),  A.,  i, 
441. 
Salicylamide,  3-bromo-  (Muller),  A.,  i, 

938. 
Salicylamides  (Senier  and  Shepheard), 

T.,  411  ;  P.,  61. 
Salicyl-?>-aminophenol  (Chemische  Fab- 
i:iK  atf  Aktik.v  voum.  E.  Scherino),' 
A.,  i,  915. 
Salicylarsinic  acid.     See  under  Arsenic. 
Salicylates  of  tiie  United  States  Pharma- 
copceia,   solubilities  of,   in   aqueous 
alcohol  solution  at  25"  (Seidell), 
A.,  i,  929. 
estimation  of  (Seidell),  A.,  ii,  1058. 
Salicyl-ilz-cumidide  (Senier  and  Shei'- 

iieauu),  T.,  444. 

Salicylic   acid    {o-hydrootybenzoic    acid) 

and  its  isoraerides,  influence  of,  on 

metabolism    (Rockwood),    A.,    ii, 

497. 

electrolytic    reduction    to    aldehyde 

(Mettler),  a.,  i,  99. 
microscopic  analysis  of  (Ferraro),  A., 

ii,  191. 
detection  of,  in  fermented  beverages 

and  milks  (Robin),  A.,  ii,  273. 
detection   of,   in   butter,   milk,   wine, 
and  preserved  tomatoes  (Saporetti), 
A.,  ii,  101. 
Salicylic  acid,  silver  salt,  action  of  iodine 

on  (Bunge),  a.,  i,  472. 
Salicylic  acid,  ethyl  ester,  and  hydro- 
aromatic  alcohols,  preparation  of 
mixed  carbonates  from  (Farben- 
pabriken  vorm.  F.  Bayer  &  Co.), 
A.,  i,  244. 
methyl  ester,  solubility  of,  in  water  at 

30°  (GiBBs),  A.,  i,  231. 
phenolphthalein  ester  (Knoll  &  Co.), 
A.,  i,  932. 


Salicylic  acid,  estei-s,  decomposition  of, 

by  heat  (Coi.soN),  A.,  i,  302. 
Salicylideneamines  (Senier  and  Ship- 

llEAUDi,  T.,  441  ;  P.,  01. 
SaIicylidene-;>-aminobenzoic  acid  and  its 

salts  (Sbnibb  and  Shepheard),  T., 

1948. 
8alicylidene-7n-aminophenol       (SENixa 

and  Shepheard),  T.,  1947. 
Salicylidenecamphor      (Haller      and 

Maiek),  A.,  i,  .'■)95. 
Salicylidene-c-,  -m-,  and -^^-chloroaniline 

(Senier  and  Shepheard),  T.,  1946. 
Salicylidene-il'-camidine    (Senier    and 

Shepheard),  T. ,  443. 
Salicylidene-a-naphthylamine    (Senier 

and  Shepheard),  T.,  443. 
SaIicylidene-»(-tolnidine,  a  new  photo- 
tropic  comi)ound  (Senier  and  Ship- 
heard),  T.,  441  ;  P.,  61. 

hydrochloride  and  picrate  of,  and  5« 
bromo-  and  3-  and  5-nitro-  (Senier 
and  Shepheard),  T.,  1945. 
Salioylidene-o-4-zylidine    (Sxniee    and 

Shepheard),  T.,  1945. 
Salicylidene-7n-4-       and       •js-zylidine 

(Sesieii  and  Shepheard),  T.,  443. 
Salicyl-a-naphthalide      (Seniek      and 

Shepheard),  T.,  444. 
Salioyl-jS-naphthalide    and    its   sodium 

derivative  (Senier  and  Shepheard), 

T.,  445. 
Salieylosalicylic    acid.      See  o-Salicyl- 

oxybenzoic  acid. 
oSalicyloxybenzoic  acid,  preparation  of 

(BoEU ringer  and  Suhne),  A.,  i,  803. 
Salicyl-w-tolaidide  (Senier  and  Shep- 
heard), T.,  444. 
Salioyl-»i-4-  and  -j[7-xylididei  (Senier 

and  Shepheard),  T.,  444. 
Saligenolase  (Weevers),  A.,  ii,  1047. 
Salikase  (Sigmdnd),  A,,  i,  278. 
Saliva,  effect  of  diet  on  (Neilson  and 
Scheele),  a.,  ii,  70. 

enzyme  concentration  in  (Ryan),  A., 
ii,  496. 
Salivary  secretion  (Jappelli),   A.,   ii, 

160. 
Salol,   behaviour   of,    in    the    organism 
(BoNDZYNSKi  and  Humnicki),  A., 
ii,  332. 

menthyl,     and     thymyl     carbonates 
(Farbenfabriken  vorm.  F.  Bayer 
&Co.),  A.,  i,  244. 
Salt.    See  Rock  salt  and  Sodium  chloride. 
Salt  hydrates,  fused,  as  cryoscopic  solv- 
ents (Cock;,  A.,  ii,  18. 
Saltpetre.     See  Potassium  nitrate. 

Chili.     See  Sodium  nitrate. 
Salts,  formation  of,  and  basicity  of  acids 

(Bruni    and    Sandonnini),    A.,    ii, 

115. 
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Salts,  reactions  of  some  (Oechsner  de 
Coninck),  a.,  ii,  668,  734. 
crystalline,  plasticity  of  (Kuenakoff 
and     Schemschuschny),     A.,     ii, 
855. 
abnormal  (Korczynski),  A.,  i,  639. 
acid,  constitution  of,  and  basicity  of 

acids  (Bruni),  A.,  ii,  993. 
inorganic,   molecular    weight    of,    in 
methyl     acetate    (Schroeder    and 
Steiner),  a.,  ii,  212. 
internally    complex,    stereoisomerism 
of   (Ley),    a.,   i,    138;    (Ley  and 
Winkler),  A.,  i,  886. 
double,  existence  of,  in  aqueous  solu- 
tion (Kremann),  a.,  ii,  1000. 
formation  of,  in  non-aqueous  solv- 
ents (Oambi),  a.,  i,  412. 
polyionic,  conductivity  and  ionisation 
of  (NoYES  and  Johnston),  A.,  ii, 
854. 
See  also  Metallic  salts. 
Salvia  Sclarea,  oil  from  (Harvey),  A, ,  i, 

39. 
Samarium  bromate  (James  and  Lange- 

lier),  a.,  ii,  735. 
Samphire  oil,  composition  and  fractiona- 
tion of  (Borde),  a.,  i,  945. 
presence  of  5:6-dimethoxy-3:4-methyl- 
enedioxy-1-allylbenzene    in   (Del^- 
pine),  a.,  i,  642. 
Sand  from  eruption  of  Vesuvius,  1906, 

composition  of  (Paris),  A.,  ii,  155. 
Sand  culture,  improvements  (Takeuchi), 
A.,  ii,  928. 
influence  of  the  ratio  of  lime  to  mag- 
nesia on  the  yield  in  (Aso),  A.,  ii, 
929, 
Sandalwood  oil.  East  African  (Schimmel 

&  Co.),  A.,  i,  114. 
Sanidine    from    the    Leilenkopf,    Lake 

Laach  (Brauns),  A.,  ii,  590. 
Santalyl      allophanate       (Vereinigte 
Chininfabriken  Zimmer  &  Co.), 
A.,  i,  247. 
chloride  and  chlorocarbonate  (Farben- 

FABRIKEN  VORM.  F.  BaYER  &  Co.), 

A.,  i,  247. 
halides,     preparation     of     (Farben- 

KABRIKEN  VORM.  F.  BaYER  &  Co.), 

A.,  i,  247. 

salacetol  carbonate  (Farbenfabriken 
VORM.  F.  Bayer  &  Co.),  A.,  i, 
245. 

esters  of  dibasic  acids,  mixed,  prepara- 
tion of  (Riedel),  a.,  i,  497. 

ethers,     preparation     of     (Farben- 
fabriken   VORM.    F.     Bayer    & 
Co.),  A.,  i,  247. 
Santonin,  action  of  sulphuric  acid  on 

(Barqellini   and   Manino),    A.,    i, 

723. 


Santonin  and  its  derivatives,  electrolysis 
of  (Pannain),  a.,  i,  32. 

equilibria  among  the  stereoisomerides 
of  (Levi-Malvano  and  Manning), 
A.,  i,    32. 

partial  racemisation  in  derivatives  of 
(Levi-Malvano and  Manning),  A., 
i,  801. 

hydroxylamiiieoximes    of    (Frances- 
coNi  and  Cusmano),  A.,  i,  723. 
clesmotropo^tLntomvt.,     nitro-,     crystallo- 
graphy of  (RosATi),  A.,  i,  241. 
Santoninoximes,    nitrosohydroxlamino-, 

and  their   derivatives   (Francesconi 

and  Cusmano),  A.,  i,  724. 
Saponification.      See  Hydrolysis  under 

Affinity,  chemical. 
Saponin,  haemolysis  of  blood  by  (Frasee 

and  Gardner),  A.,  ii,  595. 
Saponins,  cholesterol  as  an  antidote  to 

the  (Windaus),  A.,  i,  172. 
Sapphires,  reproduction  of  the  blue  colour 

of  (Paris;  Verneuil),  A.,  ii,  47. 
Sarcosine,  homologuesof  (Gansser),  A., 

i,  702. 
Satinwood,    East     Indian    (C'hloroxylon 

svjietenia),        chloroxylonine        from 

(Auld),  T.,  964  ;   P.,   148. 
"Sahireja  macrostema,  oil  from  (Schimmel 

&  Co.),  a.,  i,  316. 
Sausages,    detection  of   horse  flesh   in 

(Piettre),  a.,  ii,  706. 
Scandium,  distribution  of  (Vernadsky), 
A.,  ii,  146. 

spectrum  of,  and  its  relation  to  solar 
spectra  (Fowler),   A.,  ii,  5. 

extraction  of  (Meyer),  A.,  ii,  46. 

and  its  salts  (Crookes),  A.,  ii,  44. 
Scatole.     See  3-Methylindole. 
Scheelite  of  Otago  (Finlayson),  A.,  ii, 

59. 
Schiffs    bases    (anils),    isomerism    of 

(Manchot    and    Furlong),    A.,    i, 

805. 
Schists,  crystalline,   of  Brosteni,   Rou- 
mania,  manganese  and  iron  minerals 
from  (BuTUREANu),  A.,  ii,  745. 

crystalline,  of  the  Urals  (DuPARc),  A., 
ii,  678. 
Schoenite,  existence  of,  as  a  double  salt 

in  aqueous  solution  (Kremann),  A., 

ii,  1000. 
Sclerostomum     equinuin,     characteristic 

principles    of    (Bondouy),     A.,     ii, 

78. 
Scopoline  (Schmidt),  A.,  i,  173. 
Sebacic  acid,   dimenthyl  ester,   and  di- 

brucino  salt,  and  their  rotatory  powers 

(Hilditch),  T.,  1580;  P.,  214. 
Secretin  and  receptive  substances,  action 

of   (Dixon    and     Hamill),    A.,    ii, 

414. 
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Secretin,  relations  of,  to  pancreatic  eu- 
zyiiies    (Mellanby    ana    Woolley), 
A.,  ii,  683. 
Seedlings,  role  lof  zymases  in  respiratoiy 
processes  of  (KoHTYrsciiRFF),  A.,  ii, 
173. 
Seeds,  calcium  and  magnesium  in  (Will- 
stattkr),  a.,  ii,  336. 
old,  amylase  in  (Brocq-Rousskd  and 

Gain).  A.,  ii,  337. 
carbohydrates  contained  in  (SCHULZK 

and  Godet),  A.,  ii,  824. 
of      Hordeum      vuigare      ecerulescens 
(barleij),   selective    permeability   of 
the  coverings  of  (Brown),  A.,  ii, 
386. 
germinating,  nutritive  effect  of  amides 
on  (IjEKfcvuK),  A.,  ii,  83. 
Selachian  organs,  extracts  of  (Suwa), 

A.,  ii,  685,  819. 
SelacMans,  purine  metabolism  in  (ScAF- 
FiDi),  A.,  ii,  683. 
globulin   in  egg-yolk    of  (Alsbero), 
A.,  ii,  499. 
Selenates.     Sec  under  Selenium. 
Selenic  acid.     See  under  Selenium. 
Selenium,  presence  of,  in  mineral  waters 
from  La  Roche-Posay  (Taboury), 
A.,  ii,  902. 
molecular  weight  of  (Olivabi),  A.,  ii, 

39,  568,  805,  996. 
and  iodine  (Pellini),  A.,  ii,  668. 
transformations    of    (Custe),    A.,    ii, 

995, 
equilibrium    diagrams    of,    with    tin 
(BiLTz,  Mecklknbero,  and  Gold- 
beck),  A.,  ii,  1022. 
action   of  pyrosulphuryl  chloride   on 
(Prandtl  and   Borixski),  A.,  ii, 
566. 
fusibility  of  mixtures  of,  with  metals 

(PtLABON),  A.,  ii,  805. 
separation  of  tellurium  from  (Brown- 
ing and  Flint),  A.,  ii,  934. 
anions,    complex    (Rosenheim     and 
Pritze),  a.,  ii,  882. 
Selenium      compounds,      jihysiological 
effects  of  (Junes),  A.,  ii,  1041. 
of,  with  mercury  (Pellini  and  Sacer- 
DOTi),  A.,  ii,'l014. 
Selenitun  rfioxide,  additive  compounds, 
of,  with  tetramethyl-  and  tetraethyl- 
ammonium   chloride   (Carnevali), 
A.,  i,  14. 
Selenic    acid,    specific    gravity    and 
percentage  strength  of  (Diemer 
and  Lenher),  A.,  ii,  882. 
hydrates  of  (Kremann  and   HoF- 
meier),  a.,  ii,  138. 
Selenates,   sulphates,  and  tellurates, 
isomorphism  of  (Pellini),  A.,  ii, 
1002. 


Selenium : — 
Selenious  acid,  electrolysis  of  solutions 
of  (Manuelli  and  Lazzarini),  A., 
ii,  230. 
Selenomercaptansand  their  derivatives 

(TsrurciAEFF),  A.,  i,  129. 
Benseneseleninie  anhydride 

(DoroHTY),  A.,  i,  296. 
Benzeneselenonic    acid    and    related 
compounds  (Douuhty),  A.,  i,  296. 
Seliwanoff'g    reaction     (0ecH8NEK    dk 
Coninck),  a.,  ii,  625. 
test  for  sugars  of  the  Isevulose  group 
(Pieraerts),  a.,  ii,  272. 
Semicarbazide,    action    of,    on    chloro- 

aldehydes  (Klixg),  A.,  i,  214. 
Senioifolio    acid    and    its    silver    salt 

(WAi-r).  T.,  472;  P.,  68. 
Senicifolidine,  and  its  salts  (Watt),  T., 

475  :  P.,  68. 
Senecifoline,  and  its  salts  (Watt),  T., 

469;  P.,  68. 
Senecifolinine  salts  (Watt),  T.,  478; 

P.,  68. 
Senecio  latifoliua,  alkaloids  of  (Watt), 

T.,  466;  P.,  68. 
Sensitive  plant  ( Vitex  agnus  ccLgttu)^  oil 

from  (Haensel),  A.,  i,  318. 
Septa,  differential.    See  under  Diffusion. 
Seromucoid  (Bywaters),  A.,  ii,  159. 
Serum     and      blood,      electrochemical 
measurement      of      alkalinity      of 
(MuHAELis  and  Rona),  A.,  ii,  680. 
and  plasma,  differences  in  a^lutinin- 
content  in  (Dreyer  and  Walker), 
A.,  ii,  817. 
solubility  of  uric  acid  and  urates  in, 
and    influence   of   electrolytes  and 
radium  emanation  on  separation  of 
uric  acid  and   urates  from  (Bech- 
HOLD  and  Ziegler),  A.,  ii,  916. 
estimation  of  antipepsin  in  (Ogubo), 

A.,  ii,  1030. 
See  also  Blood-serum. 
Serum-albumin,      electric     charge     of 

(Michaelis),  a.,  i,  618. 
Serum-globulin,      hydrolysis     of,      by 
alkalis  (Lamfel  and  Skrai^p),  A.,  i, 
537. 
Serum    proteins    of    different    animals 
(Abderhalden  and  Slavu),  A.,  i, 
340. 
action  of  salts  on  toxin   and  toxin- 
antitoxin  combinations  in  presence 
of  (Pick  and  Schwarz),  A.,  ii,  598. 
Sesquiozides,  a  new  type  of  (Marino), 

A.,  ii,  575. 
Sesquiterpene,     C15H34,     from     maalyl 
alcohol  (ScHiMMEL  &  Co.),  A.,  i, 
114. 
from   Siberian  pine-oil    (Wallaoh 
and  Grosse),  A.,  i,  727. 
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Sesquiterpene,  CjjHoj,  new,  obtained  in 

preparation  of  caryophyllene   alcohol 

(Deussen,    Loesche,    and    Klemm), 

A.,  i,  814. 

Sesquiterpenes  (Deussen),  A.,  i,  171, 

813. 
Sewage,  the  function  of  septic  tanks  in 
the       biological       purification      of 
(MiJNTZ  and  Lain^.  A.,  ii,  423. 
purification  (Mair),  A.,  ii,  171. 
Shaker,  mechanical  (Couman),  A.,    ii, 

990. 
Shea    butter,   composition  of    (South- 
combe),  A.,  ii,  604. 
Shoyu,  carbohydrates  of  (Mitsuda),  A., 

ii,  928. 
Siberian    pine    needle    oil.     See    Abies 

sibirica. 
Sicaloin    from    Aloe    vulgaris  (Condo- 

Vis.siccHio),  A.,  i,  .318. 
Silica,    Silicates    and    Silicides.      See 

under  Silicon. 
Silicobntaue,  <^ecachloro-   (Besson  and 

Fournier),  A.,ii,  663. 
Silicochloroform,    action    of    oxidising 
agents  on  (Besson  and  Fournier), 
A.,ii,  481. 
action     of,     on     potassium     pyrrole 
(Reynolds),  T.,  508. 
Silicohexane    tetradecachloro-    (Besson 

and  Fournier),  A.,  ii,  399. 
Silicomethane    series,     preparation    of 
silicon  chlorides  of  the  (Besson  and 
Fournier),  A.,  ii,  399. 
Silicon,    preparation    of    (Pring     and 
Fielding),  T.,  1501  ;  P.,  215. 
amorphous,  action  of  gaseous  hydrogen 
chloride  on  (Besson  and  Fournier), 
A.,  ii,  398. 
crystalline,  preparation  of  (Kieser), 

A.,  ii,  41. 
reducing  action  of  (ViGOUROUX  and 

Ducelliez),  a.,  ii,  883. 
compounds    of,    with    uranium    (De- 

FACQz),  A.,  ii,  53. 
and  carbon,  separation  of  silica  from 

(Britzke),  a.,  ii,  937. 
the  system:  magnesium  and  (Lebeau 
and  Bossuet),  A.,  ii,  403. 
Silicon  alloys  with  calcium  (Tamaru), 
A.,  ii,  400. 
with  magnesium  (Vogel),  A.,  ii,  143. 
with  tin,  lead  and  thallium  (Tamaru), 
A.,ii,  149. 
Silicon  tetrahromide,  additive  compounds 
of,  with  pyridine,  acetonitrife,  and 
propionitrile  (Reynolds),  T.,  513. 
chlorides  (Besson  and  Fournier),  A., 

ii,  663. 
tetrachloride,  benzyl  and  ethyl  deriva- 
tives of  (Martin   and    Kippino), 
T.,  302  ;  P.,  27. 


Silicon  halides  and  pyiidine,  acetonitrile, 
etc.  (Reynolds),  T.,  512. 
hydrides  (Lebeau),  A.,  ii,  138. 
hydroxide,      adsorptive      power      of 

(Rohland),  a.,  ii,  27. 
dioxide  (silica),  binary  system  of,  with 
alumina    (Shepherd,    Rankin, 
and  Wright),  A.,  ii,  1015. 
separation     of,    from     silicon    and 

carbon  (Britzke),  A.,  ii,  937. 
solution  of,  in  fused  calcium  chloride 
(Arndt  and  Loewenstein),  A., 
ii,  1005. 
combination    of,    with   methylene- 
blue  (Pelet-Jolivet  and  Ander- 
son), A.,  i,  526. 
Silicic    acid,    occurrence    of,   in    the 

organism  (Cern^),  A.,  ii,  911. 
Silicic    acids   (Tschermak),    A.,   ii, 

884. 
Silicates,  formation  of  (Cobb),  P.,  165. 
specific  heat  of  (White),    A.,    ii, 

966. 
crystallised,  and  their  glasses,  rela- 
tion    between     refractive    index 
and  density  of  (Larsen),  A.,  ii, 
841. 
solidification     curves     of     certain 

molten  (Dittler),  A.,  ii,  47. 
hydrated,    study    of  (Zambonini), 

A.,  ii,  154. 
estimation  of  alkalis  in  (Starck), 

A.,  ii,  761. 
estimation  of  boric  acid  in  (Wherry 
and  Chapin),  A.,  ii,  92. 
Silicides  of  the  metals  of  the  alkaline 
earths  (Homgschmid),  A.,  ii,  808. 
Silicon  organic  compounds  (Kipping  and 
Davies),  T.  ,  69 ;  p.  ,  9 ;  (Reynolds), 
T.,    505,    508,  512;   (Khotinsky), 
A.,  i,  864. 
chlorides  of  the  silicomethane  series, 
preparation  of  (Besson  and  Four- 
nier), A.,  ii,  399. 
Humus-silicic  acid  (v.    Feilitzbn), 
A.,  ii,  178. 
a-Siliconaphthoic  acid  (Khotinsky),  A., 
i_,  864. 
Silicone  (Honigschmid),  A.,  ii,  805. 
Silicopentane,  dodecachloro-  (Besson 

and  Fournier),  A.,  ii,  399,  663. 
Silicotetrapyrrole    (Reynolds),     T., 

505. 
Tribenzylsilicyl  oxide  (Martin  and 

Kipping),  T.,  .307  ;  P.,  28. 
Triphenylsilicol,    action    of    fuming 
sulpliuric    acid   on    (Kipping    and 
Martin),  T.,  489;  P.,  66. 
Silico-thermic   experiments  (Askenasy 

and  Ponnaz),  A.,  ii,  43. 
Silk,     formation    of     (Abderhaldbn, 
Dean,  and  Weichardt),  A.,  ii,  418. 
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Silk,  composition  and  cleavage  products 
of  different  kinds  of  (Abderhalden 
and  Brossa),  A.,  i,  859. 

composition  and  structure  of  (Abdkr- 
HALDEN  and  Behrend),  a.,  i,  343. 

hydrolysis  of,  by  acids  and  by  alkalis 
(Abderhalden,  Medigreceanu, 
and  Pincussohn),  A.,  i,  751. 

Canton,  the  mono-aniino-acids  of 
(Abderhalden  and  Behkend), 
A.,  i,  343. 
monoaniino-acids  from  the  gelatin 
(leim)  of  (Abderhalden  and 
Worms),  A.,  i,  859. 

Indian  Tussore,  monoamino-acids  from 
(Abderhalden  and  Spack),  A.,  i, 
859. 

Neuchang,  hydrolysis  of  (Abder- 
halden and  Killiet),  A.,  i,  275. 

Nifet  ngo  ts&m,  from  China,  mono- 
amino-acids from  (Abderhalden 
and  Brossa),  A.,  i,  859. 

Shantung  Tussore,  and  Bengal,  mono- 
amino-acids of  (Abderhalden  and 
Sington),  a.,  i,  750. 

wild,  hydrolysis  of  (Suzuki,  Yoshi- 
MURA,  and  Inouye),  A.,  i,  859. 
SllkB,  composition  of  (Abderhalden), 

A.,  1,  275  ;  (Abderhalden  and  Sing- 
ton),  A.,  i,  750. 
Silkworm,   does  a  change  of   fat  into 
glycogen    occur    in,    during   meta- 
morphosis? (Kotake  and    Sera), 
A.,  ii,  912. 

an  enzyme  in,  which  produces   am- 
monia      from       amino-compounds 
(Takeuchi  and   Inouye),  A.,   ii, 
912. 
Sitaparite,     ue^r    manganese     mineral 

(Feumor),  A.,  ii,  491. 
Silver,  atomic  weight  of  (Leduc),  A.,  ii, 
140;  (Dcbreuil),  A.,  ii,  140; 
(Hinrichs),  a.,  ii,  140,  231  ; 
(Baxter  and  Tilley),  A.,  ii,  225  ; 
(Richards,  Kothnbr,  and  Tiede), 
A.,  ii,  231. 

electrolytic  potential  of  (Brislee),  A., 
ii,  462. 

fulminating,  a  warning  as  to  formation 
of  (Sieverts),  a.,  ii,  142. 

kinetics  of  vapid  chemical  and  ionic 
reactions  of  (Reichinstein),  A,,  ii, 
960. 

solid  and  fused,  solubility  of  hydrogen 
and  oxygen  in  (Sieverts  and 
Hagenacker),  a.,  ii,  1004. 

solubility  of,  in  mixtures  of  acids 
(Pannain),  a.,  ii,  886. 

and  lead,  impossibility  of  judging  of 
relative  stabilities  of  compounds  of, 
from  thermochemical  data  (Colson), 
a.  ,  ii,  400. 


Silver,  colloidal  solutions  of,  from  action 
of  pure  water  on  silver  (Traube- 
MEXGARiNiandScALA),A.,ii,781. 
produced  electrically,  chemical  com- 
position of  (REBifcRE),  A.,  ii,  312. 
electrical  charge  of  (Lewis),  A.,  ii, 
465. 
hydrosols  and  salts,  influence  of,  on 
nitrogen  metabolism  (Izar),  A.,  ii, 
905. 
solutions,  action  of  antimony  hydride 
on  (Reckleben),  A.,  ii,  489. 
Silver  alloys,  solubility  of,  in  mixtures 
of  acids  (Pannain),  A.,  ii,  886. 
with  magnesium,  hardness  of  (Smir- 
noff and  KuRjifAKOFF),  A.,  ii,  402. 
with  zinc,  relation  between  electrical 
conductivity     and      thermoelectric 
power  of  (Pi'SHiN  and  Maximknko), 
A.,  ii,  539. 
Silver  coinage  alloys,  variation  in  the 
structure  of,   during  working  (Pan- 
nain), A.,  ii,  731. 
Silver-gold    thermo-element    at    liqnid 
hydrogen   temperatures   (Onnes    and 
Clay),  A.,  ii,  117. 
Silver  mirrors,  electrolytic  production  of 

(Ix)Unstein),  a.,  ii,  859. 
Silver  salts,  action  of,  on  autolysis  of 
liver  (Izar).  A.,  ii,  907. 
use  of,  in  sterilising  water  (Traetta- 

Mosca),  A.,  ii,  256. 
organic,   decomposition    of    (Angeli, 
Castellana,  and  Ferrero),  A.,  i, 
739. 
double,   stable   soluble  compounds  of 
organic  substances  and  (Busch),  A., 
i,  706. 
Silver  halogen  salts,  compressibilities  of 

(Richards  and  Jones),  A.,  ii,  214. 
Silver  arsenate,  analysis  of  (Baxter  and 
Coffin),  A.,  ii,  397. 
dimercurous  arsenate,   and  phosphate 

(Jacobsen),  a.,  ii,  887. 
chloride,   Stas's  investigation   of  the 
solubility  of  (Drucker),  A., ii,482. 
and    pyridine,   equilibrium   in   the 
system  (Kahlenberg  and  "Wix- 
tich),  a.,  i,  602. 
chromate,  analysis  of  (Baxter,  Mu- 
eller, and  HiNEs),  A.,  ii,  487. 
rfichromate,  analysis  of  (Baxter  and 

Jesse),  A.,. ii,  488. 
cyanamide  (Ellis),  A.,  ii,  1058. 
fluoride  and  chloride,  reactions  between 
iodoform  and   (Oechsner  de   Co- 
ninck),  A.,  i,  126. 
(sub-)halides,       photochemistry       of 

(Trivelli),  a.,  ii,  455. 
iodide,  explanation  of  the  negative  co- 
efiicient   of    expansion   of  (Jones), 
a.,  ii,  210. 
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Silver  iodide,  conditions  of  solubility  of, 

in  sodium  iodide  solutions  (Krym), 

A.,  ii,  574. 
mercury  iodide  (Rebenstobff),  A.,  ii, 

146. 
nitrate,  synthesis  of  (Hinrichs),  A., 
ii,  140. 

thermal  properties  of  (Guinchant), 
A.,ii,  860. 
and  ammonium  nitrate,  investigation 

of  the  eutectic  mixture  of,  by  the 

method  of   melting  (Flawitzky), 

A.,  ii,  886. 
cobaltinitrite  (Cunninqham  and  Per- 

kin),  T.,  1568. 
peroxide,    so-called    electrolytic  (Ba- 

BOROVSKY  and  Kuzma),  A.,  ii,  666. 
<«<rachloroplatinate,  decomposition  of, 

by  water,   and  preparation  of   ful- 
minating platinum  (Jacobs en).  A., 

ii,  897. 
phenyl  selenide  (Doughty),  A.,  i,  297. 
germanium  sulphide.    See  Argyrodite, 
sulphite  and  its  alkali  double  sulphites, 

action  of  heat  on,  and  formation  of 

a    dithionate    (Baubigny),   A.,    ii, 

1004. 
Silver,    estimation    of    (Mawrow    and 

MoLLOw),  A,,  ii,  183. 
estimation  of,  in  presence  of  mercury 

(Knox),  T.,  1768  ;  P.,  227. 
gravimetric  estimation  of  (GoocH  and 

Bosworth),  a.,  ii,  346, 
iodometric  estimation  of  (Gooch  and 

Bosworth),    A.,     ii,    438 ;    (Bos- 
worth), A,,  ii,  938. 
volumetric    estimation    of,    by    Gay- 

Lussac's  method  (Pannain),  A.,  ii, 

937. 

Sintering-point  curve  :  a  simple  means 

of     detecting    chemical     compounds 

between  two  components  (Stock),  A., 

ii,  543. 

Skate,  heart  and  respiration  of  the.    See 

under  Heart  and  Respiration. 
Skin  and  lungs,  method  for  measuring 
the   loss  of   water   by  the  organism 
through  (GuiLLEMARD  and  Mooo),  A., 
ii,  679. 
Slags,     constitution    of     blast-furnace 

(Theusner),  a.,  ii,  240. 
basic,  estimation  of  phosphoric  acid  in 

(RoMAJ^sKi),  A.,  ii,  182. 
Snow,    ionisation     phenomena    due    to 

(Bergwitz),  a.,  ii,  364. 
nitrogen  compounds  in  (Shutt),  A., 

ii,  429. 
Soap  solutions,   the  detergent  action  of 

(Spring),  A.,  i,  628. 
Soaps,  influence  of  cholesterol  on  haemo- 
lysis by   (Meyerbtein),  A.,  ii,  681  ; 
(Iscovesco),  a.,  ii,  816. 


Soaps,    estimation    of    fatty    acids    in 

(DoMiNiKiEwicz),  A.,  ii,  707. 
Sobrerol,  preparation  of,     from    pinene 
(Henderson  and  Agnew),  T.,  291 ; 
P.,  35. 
conversion  of  pinene  into  (Henderson 
and  Eastburn),  T.,  1465  ;  P.,  211. 
Sodalite-trachyte   from  Pico  de  Teyde, 

Teneriffe  (Preiswerk),  A.,  ii,  678. 
Sodium,  action  of  hydrogen  on  (Holt), 
A.,  ii,  807. 
radiation   of  spectral   lines    of,   in  a 
magnetic    field    (Purvis),    A.,    ii, 
281. 
spectrum,  extension  of  the  principal 

series  of  (Wood),  A.,  ii,  106. 
emanation  (Costanzo),  A.,  ii,  8. 
vapour  at  385°,  non-luminous  saturated, 
determinations    of    dispersion    of 
light  in  (Loria),  A.,  ii,  949. 
conductivity       of      non-luminous 

(Fuchtbauer),  a.,  ii,  537. 
ultra-violet  absorption,  fluorescence, 
and  magnetic  rotation  of  (Wood), 
A.,  ii,  845. 
double      fluorides     of,     in      analysis 
(WiLKs),  A.,  ii,  618. 
Sodium  alloys  with  potassium,  new  for- 
mation of  liquid  (Jaubert),  A.,  ii,  41. 
Sodium  alum  (Smith),  A.,  ii,  239. 
Sodium    alums,    monoclinic    variety    of 

(Surgunoff),  a.,  ii,  1001. 

Sodium  halogen  salts,   compressibilities 

of  (Richards  and  Jones),  A.,  ii,  214. 

Sodium  orthoarsenate,  heat  of  formation 

of  (Mixter),  a.,  ii,  865. 

borates,  hydrolysis  of  (Lundberg),  A., 

ii,  978. 
carbonate,  spontaneous  crystallisation 
of  solutions  of  (Jones),  T.,  1672 : 
P.,  213. 
the    system:   water,    pyridine,  and 

(Limbosch),  a.,  ii,  472. 
the  4/3  (Habermann  and  Kurten- 
acker),  a.,  ii,  664. 
copper   carbonates    (Pickering),    T., 

1418  ;  P.,  188. 
hydrogen    carbonate,    dissociation    of 
(Soury),  a.,  ii,  140. 
rapid  estimation  of,  in  presence  of 
sodium     carbonate    (Lowinger), 
A.,  ii,  1053. 
chloride,  influence  of,  in  the  potassium 
contraction  of  muscle  (Zoethout), 
A.,  ii,  251. 
the  system :  water  and,  equilibrium 
between    the     liquid     and    solid 
phases   in    (Matignon),    A.,    ii, 
390. 
the  system :  sodium  sulphate,  water, 
ethyl     alcohol    nnd    (Schbeine- 
makers  and  Baat),  A.,  ii,  872. 
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Sodinm  clilorido  solution,  action  of,  on 
zinc  carbonate  (Oechsnkr  de 
Coninck),  a.,  ii,  669. 

diabetes.     See  DiabetcH. 

See  also  under  Manurial  experiments, 
hypochlorite,    behaviour  of  a-amino- 
acidH  towards  (Lancheld),  A.,  i, 
557. 

and  hypobromite,  reactions  of,  with 
derivatives  of  methane  (Dbun), 
A.,  i,  867. 
cobaltinitrite,  prejmration  and  compo- 
sition of  (CuNNiNOHAM  and  Per- 
KiN),  T.,  1568. 

action  of  guanidine    carbonate    on 
(HoFMANN  and  Buchner),  A.,  i, 
775. 
nitrate  {Chili 'saltpetre),  impurities  of 
(de  Guazia),  a.,  ii,  88. 

solution,  action  of,  on  manganese 
carbonate  (Oechsnei:  db  Co- 
ninck), a.,  ii,  669. 

as  manure.      See  Manurial  experi- 
ments, 
nitrates  and  nitrites,   formation  and 

decomposition  of  mixed  crystals  of 

(Bruni    and  Mexeguini),   A.,  ii, 

885. 
oxide,  barium  oxide,  hydrochloric  acid, 
and  water,  the  system  (Schreine- 
makkrs),  a.,  ii,  986, 

heat  of  combination  of,  with  acidic 

oxides  (Mixter),  A.,  ii,  644,  865. 

oxides,  heat  of  combination  of  acidic 

oxides  with  (Mixter),  A.,  ii,  380. 
hydroxide,  laboratoiy  preparation  of, 

free  from  carbonate  (Jorissen  and 

FiLii'Vo),  A.,  ii,  311. 
peroxide,  use  of,  for  the  quantitative 
analysis    of   organic     compounds 
(Pkingsheim),  a.,  ii,  93. 

organic  analysis  with  (Pozzi-Escox), 
A.,  ii,  188. 
i>if/«silicate,    binary  systems  of,  with 

lithium,  magnesium,  calcium,  stront- 
ium,     and     barium      metasilicates 

(Wallace),  A.,  ii,  665. 
sulphate  {Glauber's  salt),  alteration  of 
the  transition  temperature  of,  by 
a  third  substance  (v.  Biron  and 
Malschevsky),  a.,  ii,  213. 

solubility  of,  effect  of  carbamide  on 
(Hudson),  A.,  ii,  131. 

heptahydrate  crystals,  nature  of 
change  which,  undergo  in  contact 
with  decahydrate  crystals  (Ger- 
NEZ),  A. ,  ii,  729. 

and  magnesium  sulphate,  compounds 
of  (Ginsberg),  A.,  ii,  143. 

the  system :  sodium  chloride,  water, 
ethyl  alcohol  and  (Schreink- 
MAKEKS  and  Baat),  A.,ii,  872. 


Sodium    potassium    sulphate,    lumines- 
cence   and    crystalline    form    of 
(Lindineb),  a.,  ii,  950. 
the  system  :  water  and  (Suits  and 
Wuite),  a.,  ii,  985. 
thiosulphate,  spontaneous  crystallisa- 
tion of  (Jones),   T.,    1672;    P., 
218. 
the  chemical  dynamics  of  the  reac- 
tions between,  and  organic  halogen 
compounds  (Slator  and  Twiss), 
T.,  93. 
alkyl  thiosulphates,  action  of  alkalis 

on  (Price  and  Twiss),  A.,  i,  81. 
sulphide,  assay  of  (Tscuiukim),  A.,  ii, 

761. 
sulphite    and    its    equilibrium   with 
water  (Hartley   and  Barrett), 
T.,  1178;  P.,  164. 
injury  to  health  by  long-continued 
ingestion     of     (Lehmann      and 
Treutlein),  a.,  ii,  333. 
detection  of,  in  presence  of  sodium 
sulphate         and        thiosulphate 
(Weston),  A.,  ii,  934. 
and  potassium  sulphite,  existence  of 
isomeric  double  (Arbusoff),  A., 
ii,  573. 
hyposulphite,  reduction  of  triphenyl- 
methane  dyes,  and  azo-compounds 
bv  (Fischer,  Fritzen,  and  Eilles), 
a'.,  i,  616. 
^/ytelluride  (Tibbals),  A.,  ii,  729. 
orthoiihosphate,  heat  of  formation  of 

(Mixtek),  a.,  ii,  865. 
hydrogen  phosphate,  solubility  of,  in 
water  (Shiomi),  A.,  ii,  573. 
Sodium      acetate,     lower     hydrate     of 
(Miller),  A.,  i,  81. 
melting  point  of  hydrated  (Green), 

A.,  i,  82. 
the  system:  sodium  sulphate  deca- 
hydrate   and,   at  25°  (Fox),  T., 
888;  P.,  128. 
cyanate,  preparation  of  (Lecchs  and 

Geserick),  a.,  i,  106. 
and  pyridine  sodium  stannithiocyanates 
(Weinland    and    Bames),    A.,    i^ 
462. 
molybdenum  hexathiocyauate  (Rosen- 
heim), A.,  i,  141. 
cerium  ferrocyanide  (Robinson),   T., 

1359. 
ferric  arsenitartrate  (Sorger),  A.,  i, 
464. 
Sodinm,  new  method  for  the  detection  of 

(Ball),  T.,  2126;  P.,  284. 
Sodium  uranium  compounds,  nature  of 
certain   (Metzger    and    Heidelber- 
ger),  a.,  ii,  893. 
Soja    hispida,    pentosans    of   (BoKQHE- 
SANl),  A.,    iij  258. 


1428 


INDEX   OF   SUBJECTS. 


Soils,  are  fungi  able  to  utilise  the  ele- 

mentaiy  nitrogen  of  the  air,  and  to 

increase     the     total     nitrogen     in 

(Heinze),  a.,  ii,  510. 
acidity  of,  estimation  of  (Albert),  A., 

ii,  446. 
activity  of,  phosphate  availability  in 

relation  to  (Stoddart),  A.,  ii,  1048. 
action  of  carbon  disulphide  and  similar 

substances   on   (Stormer),    A.,   ii, 

608. 
action  of  sulphurous  acid  on  (Hasel- 

hoff),  a.,  ii,  928. 
catalase  of  (May  and   Gile),  A.,  ii, 

928. 
causes  which   determine  replacement 

of  potassium  of  leucite  in  (Bernae- 

DiNi),  A.,  ii,  177. 
conditions  of,  accumulation  of  nitrogen 

in  relation  to  (Remy),  A.,  ii,  340. 
diffusion  of  manurial  salts  in  (MiJNTZ 

and  Gaudechon),  A.,  ii,  259. 
fatigue  of  (Schreiner  and  Sullivan), 

A.,  ii,  428. 
fertility     of,    role     of    oxidation     in 

(Schreiner    and    Reed),    A.,    ii, 

1048. 
fixation    of    ammonia   by  zeolites  in 

(Pfeiffeb,  Hefner,  and  Frank), 

A.,  ii,  87. 
assimilation  of  potassium  from  ("Wim- 

MER,WlLFARTH,  KrUGER,  RoEMER, 

Geisthoff,        Ringleben,        and 

Storck),  a.,  ii,  340. 
micro-organisms  of.     See  Micro-organ- 
isms, 
moisture  of,  influence  of,  on  the  action 

of  calcium  cyanamide  (de  Grazia), 

A.,  ii,  697. 
nitrification  of,  in  situ  (Pouget  and 

Guiraud),  a.,  ii,  428. 
of  acid  reaction  (Kozai),  A.,  ii,  87. 
acid,  a  reaction  for  (Loew),  A.,   ii, 

1060. 
arable,  separation  of  iron  from  elements 

of  groups  IV.  and  V.  and  detection 

of  rare  earths  in  (Pozzi-Escox),  A., 

ii,  350. 
humus  and  peat,  production  of  nitric 

acid  in  (Weis),  A.,  ii,  428. 
peat,   action  of  calcium    nitrate   and 

calcium  cyanamide  on   (v.  Feilit- 

zen),  A.,ii,  261. 
radioactivity  of  (Bordas),  A.,  ii,  7. 
volcanic,   from    Java,   composition  of 

(van  Bemmelein),  a.,  ii,  428. 
analysis  of  (Block  and  Hoffmann), 
A.,  ii,  196. 

is    the  omission  of  magnesium    in, 
justifiable?  (LoEw),  A.,  ii,  258. 
estimation    of  calcium   cai-bonate    in 

(Makr),  a.,  ii,  938. 


Soils,  estimation  of  calcium  carbonate  in, 
by  the  methods  of  Bernard  and  of 
Treitz,  and  its  significance  in  the 
selection  of  soils  for  vineyards 
(Votruba),  a.,  ii,  95. 
estimation  of  clay  in  (Abntz),  A.,  ii, 

440. 
estimation  of  potassium  in  (de  Sor- 
nay),  a.,  ii,  618. 
Soil-producing  rocks,  decomposition  of 

(Haselhoff),  a.,  ii,  259. 
Solanin  cholesteride  (Windaus),  A.,  i, 

173. 
Solarisation.    See  under  Photochemistry. 
Solder,    estimation  of   lead  in   (Della 

Grose),  A.,  ii,  764. 
Solid  and   liquid  phases,   physical  and 
chemical  properties  as  functions  of 
the  magnitude   of  the  granules   of 
(v.  Weimarn),  a.,  ii,  135. 
solutions.     See  Solutions,  solid. 
Solids,  influence  of  dissociation  on  the 
vapour    pressure     of     (Smits     and 
Scheffer),  a.,  ii,  21. 
the    miscibility    of     {solid    solutions) 
(Vanstone),  T.,  590;  P.,  30. 
Solorina  saccata,  acid  from   (Zopf),  A., 

i,  238. 
Solorinin  (Zopf),  A.,  i,  238. 
Sols,  theory  of  reversible  (Fischer  and 

Bobertag),  a.,  ii,  303. 
Soluble  substances,  action  of  insoluble 
substanceson  (Oechsnerde  Coninck), 
A.,  ii,  668,  732. 
Solubilities  in   mixed    solvents   (Herz 
and  Kuhn),  A.,  ii,  28. 
at   the  boiling-point  of  the  solvent, 
apparatus  for  (Schroeder),  A.,  ii, 
646. 
and  cohesion  pressures  of  salts,  dimi- 
nution    of,      by      non-electrolytes 
(Traube),  a.,  ii,  647. 
Solubility  influences  (Rothmund),  A., 
ii,  980. 
influence  of  pressure  on  (Cohen  and 

Sinnige),  a.,  ii,  796,  981. 
of  some  comparatively  insoluble  salts 
of  the  rare  earths   (Rimbach  and 
Schubert),  A.,  i,  631. 
of  sparingly  soluble  acids,  influence  of 
various  sodium  salts  on  (Philip  and 
Garner),  T.,  1466  ;  P.,  212. 
of  salts  in   concentrated  acids  (Hill 

and  Simmons),  A.,  ii,  647. 
in  aqueous  solutions  of  ether,  chloro- 
form, phenol,  etc.,  mutual  influence 
on  (Fuhner),  a.,  ii,  388. 
at  room   temperature,   apparatus    for 
determination  of  (Schkoeder),  A., 
ii,  647. 
determinations  with  the  refractometcr 
(GETMANand  Wilson),  A.,  ii,  357. 
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Solability,    determination    of,    by   Pul- 
frich'a  refractometer  (Osaka),  A.,  ii, 
560. 
Solution,  reciprocal  action  of  substances 

in  (v.  Bikon),  a.,  ii,  797. 
hydration  in,  and  viscosity  (DuNSTAK 

and  Tholk),  T.,  1558;  P.,  219. 
hydration  in,  as  the  cause  of  solubil- 
ity   intlueuces    (Hudson),    A.,    ii, 

131. 
Solutions,  theory  of  (Holmes  and  Sage- 
man),  T.,  1919  ;  P.,  231  ;  (Kauff- 

mann).  A.,  ii,  107;  (Traube),  A., 

ii,  216. 
theory     of     concentrated     (Timmer- 

MANs),  A.,  ii,  888 ;  (Moller),  A., 

ii,  981. 
critical  vohiniea  and  density  curves  of 

(CENTNEnszwEu),  A.",  ii,  974. 
specific  heats  of  (Schlxsimoer  ;  Ba- 

KowsKi),  A.,  ii,  375. 
in    mixtures    of   alcohol    and    water 

(CuNo),  A.,  ii,  301. 
relation  between  density  and  degree  of 

dissociation  of  aqueous  (Tereschin), 

A.,  ii,  552. 
of  salts  in  water  and  alcohol,  specific 

heats     of     (Dokoschewsky     and 

Rakowski),  a.,  ii,  968. 
of  electrolytes  in  water,    methyl    or 

ethyl  alcohol,  acetone,  or  in  binarj' 

mixtures  of  these  solvents,  electrical 

conductivity  of  (Seukoff),  A.,  ii, 

372. 
vapour  pressure  of  saturated  (Speran- 

sky),  a.,  ii,  378. 
reactions  in  non-aiiueous  (Naumann, 

Rill,  and  Bezoij)},  A.,  ii,  1018. 
alcoholic,    limiting   conductivity  and 

degree  of  ionisation  of  (Turner), 

A.,  ii,  13. 
aqueous  (Gillet),  A.,  ii,  338. 
aqueous,  evaporation  of  (Vaillant), 

A.,  ii,  544. 
colloidal   and   crystalloidal,   existence 

and  properties  of  dispersive  systems 

in  the  region  between  (Svedberg), 

A.,  ii,  389. 
dilute,  absorption  of  ultra-violet  light 

by  (Pidduck),  A.,  ii,  454. 
solid  (Creighton),  A.,  ii,  668. 

of  the  elements  (Guertler),  A.,  ii, 
982. 

of  camphor  and  borneol,  benzil  and 
benzoin,  and  menthone  aud  men- 
thol, physical  properties  of  (Van- 
stone),  T.,  590;  P.,  30. 

of  metals,  the  hardness  and  electri- 
cal resistance  of  (Benedicks),  A., 
ii,  207. 
Solvate  theory,  present  status  of  (Jones), 
A.,  ii,  221. 

xcvi.  ii. 


Solvent,     colour    of    fluorescence    and 
(Stobbe),  a.,  ii,  282. 
rule    of,    in    chemical    kinetics    (r. 

Halban),  a.,  ii,  722. 
acetamide     as     a      (Menschutkin), 

A.,  i,  89. 
cryoscopic,  cyclohexane,  as  a  (Mas- 
cAKELLi),  A.,  ii,  19;  (Marcareu.1 
and  Constantino),  A.,  ii,  790  ; 
(Mascarxlli  and  Musattt),  A., 
ii,  972. 
cyclohexanol  as  a  (Chavanns  and 

VAN  Roeler),  a.,  i,  21. 
fused  salt  hydrates  as  (Cock),  A., 
ii,  18. 
mixed,     solubilities    in    (Herz    and 

KuHN),  A.,  ii,  28. 
heat  effect  and  free  energy  of  chemical 
action  in  different  (Pisrarjewsky 
and  ScHELJAPiN),  A.,  ii,  866. 
influence  of,  on  the  rotation  of  opti- 
cally active  compounds  (Patterson 
and  McDonald),  T.,  321  ;  P.,  36  ; 
(Patterson    and    Montgomerib), 
T.,  1128  ;  P.,  151. 
latent  heat  of  vaporisation  and  capil- 
lary constants  of,   relation  between 
(Walden),  a.,  ii,  119. 
expansion  coefficient,  specific  cohesion, 
surface  tension  and  molecular  weight 
of  (Walden),  A.,  ii,  122. 
immiscible,     behaviour    of    colloidal 
suspensions     with     (Miller     and 
McPherson),  a.,  ii,  132. 
influence   of,    on   formation   of   poly- 
iodides  (Olivari),  a.,  ii,  128. 
non-aqueous,  formation  of  double  salts 
in  (Cambi),  a.,  i,  412. 
oxidation  potentials  in  (Abegg  and 
Neustadt),  a.,  ii,  462. 
organic,  heat  of  dissociation  of  electro- 
lytes in  (Dutoit  and  Duperthuis), 
a.,  ii,  120. 
Sorbic  acid,  brucine  salt,  aud  its  rota- 
tory power  (Hilditch),   T.,  1574  ; 
P.,  214. 
phenylhydrazide       and       o-toluidide 
(Riedel  and  Schulz),  A,,  i,  583. 
Sorbic    acid,   y-chloro-,   and    its    ethyl 
ester  (Riedel  and  Straube),  A.,  i,551. 
Sorbose-o-nitrophenylosazone  (Re- 

claire),  a.,  i,  421. 
Sorbyl  cyanide  (Riedel  and  Schulz), 

A.,  i,  583. 
Sorghum  saccharatum.    See  Reed-millet. 
Sorghum  vulgarc,  physiological  function 
of   hydrogen  cyanide    in    (Ravenna 
and  Zamorani),  A.,  ii,  1048. 
Spark    discharge.     See   under   Electro- 
chemistry. 
Sparteine  methosulphate  (Valeub),  A., 
i,  120. 
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ifoSparteine     and      o-methylsparteine, 
reciprocal  transformation  of 

(Valeur),  a.,  i,  119. 
methochloride  hydrochloride,   metho- 
bromide  hydrobromide  and  metho- 
bromide  of  (Valeur),  A.,  i,  120. 
methosulphate  and  salts  of,  and  action 
of    alkalis    on    (Yaleur),     A.,    i, 
119. 
iaoSparteine,   iodo-,   methiodide,   hydr- 

iodide  of  (Valeur),  A.,  i,  119. 
Spartium  scoparium,    ginster    oil   from 

(Haensel),  a.,  i,  312. 
Specific     heat.      See     under     Thermo- 
chemistry. 
Spectra,   Spectral  lines,    Spectroscope, 
and  Spectroscopy.     See  under  Photo- 
chemistry. 
Spermine,    iodothyrin,    and    adrenaline, 
influence  of,   on   oxidation   processes, 
and    on    the    toxicity    of    the    urine 
(JUSCHTSCHENKO),   A.,  ii,  169. 

Sphingomyelin  (Rosenheim  and  Tebb), 

A.,  i,  282. 
Spleen,  functions   of   the    (Asher    and 
Grossenbacher),  a.,  ii,  503. 
function     of,     in     iron      metabolism 
(Asher  and  Zimmermann),  A.,  ii, 
503. 
iron  of  the  (Capezzuoli),  A.,  ii,  504. 
Springs.     See  under  Water. 
Spnrrite  from  Mexico  (Wright),  A.,  ii, 

61. 
Stachydrine  (Schulze  and  Trier),  A., 
i,  323. 
constitution    of   (Engeland),    A.,    i, 
952. 
Staohyose  (manneotetrose),  action  of  fer- 
ments on  (  Vintilesco),  A.,  i,  751. 
from  white  jasmine  (Vintilesco),  A., 

ii,  427. 
occuiTence    of,     in    Lamium    album 
(Piault),  a.,  ii,  338. 
Stannic  compounds.     See  under  Tin. 
Star  anise  oil  (Haensel),  A.,  i,  313. 
Starch,  formation  by  microbial  activity 
from,  of  crystalline  substances  which 
do   not   reduce    Fehling's    solution 
(Scharuinger),  a.,  ii,  82. 
electric  transport  of  (Bottazzi),  A.,  i, 

700. 
and   its    compounds,    and    glycogen, 
action  of  pancreatic  juice  on  (Grt;- 
ZEWSKA  and  Bierrv),  A.,  ii,  818. 
coloration  of  the  particles  of  colloidal, 
and  of  perfectly  soluble,  with  iodine 
and  potassium  iodide  (Castoro),  A. , 
i,  634. 
and   its  constituents,    course    of   the 
oxidation    and    hydrolysis    of,    by 
hydrogen   peroxide    (Gkuzewska), 
A.,  i,  209. 


Starch,  formation  from  adouitol  in  leaves 
of  Adonis  vernalis  (Treboux),  A., 
ii,  922. 
colloidal    properties   and  spontaneous 
gelatination  of  (Fouard),  A.,  i,  13. 
properties    of,    in    relation    to    its 
chemical  constitution  (Fouard), 
A.,  i,  209. 
"  solubilisation "     of,     by     alkalis 
(Fouard),  A.,  i,  699. 
soluble  (Tanret),  A.,  i,  556. 

adsorption     of    certain     bases     by 
(Reychler),  a.,  ii,  977. 
estimation  of,  in  potatoes,  etc.  (Buis- 

son),  a.,  ii,  626. 
in  grains  and  meal,    new  method   of 

estimating  (Ljalin),  A,,  ii,  625. 
and  glycogen,  estimation  of  (Piettre), 
A.,  ii,  706. 
Steam,  specific  heat  of,  at  high  tempera- 
tures (Pier),  A.,  ii,  789. 
Stearic  acid,  tetrahxorao-,  and  c^thydr- 
oxy-,  and  its  metallic  salts  (Ohonow- 
SKY),  A.,  i,  760. 
Aexabromo-  (a-linolenic  Jiexabromide), 
ethyl  and  methyl  esters  (Erdmann 
and  Bedford),  A.,  i,  357. 
\-hydroxy-,  and  its  metliyl  and  sul- 
phuric esters  (Grun  and  Wolden- 
berg),  a.,  i,  285. 
dihjdroxy-,      the      fourth     isomeric 
(Grun),  A.,  i,  875. 
a-Stearo-7-chlorohydrin  (Grun  and  v. 

Skopnik),  a.,  i,  875. 
StearoUc  acid,  glycerol  esters  of  (Quen- 

sell),  a.,  i,  548. 
o-Stearyloxybenzoic     acid    {stearylsali- 
cylic  acid),  ethyl  ester  (Sulzberger), 
A.,  i,  304. 
Stearylsalicylic  acid.    See  o-Stearyloxy- 

benzoic  acid. 
Steel.     See  under  Iron. 
Stellerite,  a  new  zeolite  (Morozewicz), 

A.,  ii,  1028. 
Stereochemistry  of  ethylene  derivatives 
(HoERiNG  and  Baum),  A.,  i,  788. 
of  lactic   acid   fermentation  (Herzog 
and  Hurth),  A.,  ii,  601. 
Stereoisomerism  of  compounds  contain- 
ing asymmetric   nitrogen    and   active 
asymmetric   carbon   (Wedekind   and 
Ney),  a.,  i,  514. 
Steric  hindrance  (Michael),  A.,  ii,  219; 
(Michael  and  Oechslin),   A.,  ii, 
220  ;  (Michael  and  Woloast),  A., 
ii,  873. 
history  of  the  discovery  of  the  rules  of 
the  so-called  (Kehrmann),  A.,  ii, 
130. 
experiments   with    secondary    amines 
with    reference   to    (Meldola  and 
Hay),  T.,  1037;  P.,  167 
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Sterio  hindrance,  examples  of,  in  new 
<|uinolino     derivatives     (Stakk     and 
Hokkmann),  a,,  i,  255. 
Sterio  influence,  a  study  in  (Davis),  T., 

1397;   I'.,  197. 
Sterilisation  of   butter  by  ultra-violet 
rays  (DdiiMc  and  Daiuk),  A.,  ii,  778. 
4  Still>azole,    2'-hydroxy-     (Bkamsch), 

A.,  i,  415. 
Stilbene,  pj/ dihromo-  and  ;>jt>'-dibronio- 
ao'-(/icyano-  (WisLICENUS  and  El- 
vekt),  a.,  i,  80. 
2-hy<lroxy-     (v.      Kostanecki     and 
Tambok),  a.,  i,  225. 
^         Stilbene-a-oarboxylio   acid,    2-hydroxy- 
(Czai'mcki,     v.     Kostanecki,    and 
Lampk),  a.,  i,  236. 
2-Stilbenylozyacetic  acid  and  its  (ftbrom- 
ido    (v.    KosTANKCKi   and    Tambor), 
A.,  i,  225. 
Stilbite    from     Bordo,    Fseroe    Islands 
(Heddle),  a.,  ii,  62. 
from  Kilbarchan,  Renfrewshire  (Hous- 
ton), A.,  ii,  63. 
Stimulation  of  Arenicola  larvte,  connec- 
tion between  changes  of  permeability 
and  (Lillie),  A.,  ii,  419. 
Stirrer   for   vacnum   distillation    flasks 

(SiJciiTiNo),  A.,  ii,  35. 
Stoicheiometric  laws,  are  they  intellig- 
ible without  the  atomic  hy^K>the8is  ? 
(WAi.n),  A.,  ii,  134. 
fundamental,  and  the   atomic  theory 
(Ostwald),  a.,  ii,  989. 
Stomach,    peptolytic    enzymes    in    the 
(Abderhalpkn     and      Schittkn- 
iielm),  a.,  ii,  414. 
and   pancreas,  action  of  hydrochloric 
acid  on  the  secretion  of  ferments  of 
(Ehrmann  and  Lederer),  A.,  ii, 
161. 
of  the  dog,  digestion  and  absorption 
in  (London  and  Polowzowa),  A., 
ii,  1031. 
Strontium  bromide,  volatility  of  (Stock 
and  Heynemann),  A.,  ii,  1004. 
thallic   chloride   (Gewecke),    A.,    ii, 

577. 
barium   chromate   precipitate,   mixed 

(Duschak),  a.,  ii,  42. 
nitride  (Ellis),  A.,  ii,  142. 
nitrite,  molecular  volume  of  (Ray), 

T.,  66. 
oxide  and  ji^eroxide,  heats  of  formation 

of  (de  Forcrand),  a.,  ii,  120. 
thorium  phosphate  (Colani),  A.,  ii, 

742. 
j/i«tesilicate,  binaiy  systems  of,  with 
sodium,  and  lithium   metasilicates 
(Wallace),  A.,  ii,  665. 
stannithiocyanate     (Weinland    and 
Bames),  a.,  i,  462. 


Strophanthine,     absorption,    excretion, 
and  destruction  of  (Hatohbb),  A.,  ii, 
169. 
Strychnine  molecule,  fission  of  (Lbvchs 
and  Schneider),  A.,  i,  602. 
and   other  alkaloids,  bromination  of 
(BuRACZEwsKi  and  Dziurzynski), 
A.,  i,  672,  953. 
Strychnineiulphonio  acid  (LiucRS  and 

StllNKIDER),   A.,  i,   120. 

Strychninesulphonic      acids,     isomeric 
(Leichh    and     Schneider),    A.,    i, 
671. 
Strychninolic      acid      (Leuchs      and 

SrHNEiDEiO,  A.,  i,  602. 
Strychninolone  (Leuchs  and  Schnxi- 

i>ek),  a.,  i,  602. 
Strychninonio   acid,   reactions   of,    and 
etiiyl  ester,  oxime  and  semicarbazone 
(Leuchs    and    Schnsideb),    A.,    i, 
602. 
Stryohnos     alkaloids     (Leuchs     and 
Schneider),  A.,  i,  120,  602,  671  ; 
^Leuchs  and  Webkr),  A.,  i,  253, 
954  ;  (Leuchs  and  Griqsr),  A.,  i, 
828. 
preparation    of    sulphonic    acids    of 
(Leuchs  and  Schneider),  A.,   i 
120. 
Sturine,  t>cnzenesulphonyl  and  iS-naph 
tlmlenesnlphonyl  derivatives  of  (Hira 
YAM  a),  a.,  i,  344. 
Styphnates,  crystallography  of  (Jerusa 

I.EM),  T.,  1278. 
Styphnio  acid  and  its  reactions  (Ull 
MANN      and       Bruck),      A.,       i 
23. 
mono-,     di-,     and     tri-methylamine, 
mono-    and     tri-ethylamine,     and 
tetraethylammonium  salts,  prepara 
tion  and  crystallography  of  (Jeru 
SALEM),  T.,  1285. 
Styracitol,   and  its   tetrabenzoate    and 
tetranitrate       (Asahina),      A.,       i, 
288. 
Styracitoldisnlphuric     acid     and      its 
barium     salt     (Asahina),     A.,     i, 
288. 
Styrene,   action  of  magnesium  phenyl 
bromide  on  (Comanducci),   A.,   i, 
544. 
?n-amino-,  and  its  hydrochloride  and 
benzoyl  derivative  (TuxiN,  Caton, 
andHANN),  T.,  2125. 
a-Styrylacetic    acid,     o-cyano-,     ethyl 

ester  (Haworth),  T.,  482. 
Styryl  ethyl  ketone,  o-hydroxy- 
(Deckeh  and  v.  Fellenberg),  A.,  i, 
116. 
)8-Styryl-i8-methylacrylic  acid  and  its 
rfibromide,  and  a-cyano-  (Hawobth), 
T.,  485. 
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Styrylpyrazolecarboxylic  acid,  liydraz- 

ide  of  (Ruhemann),  T.,  117. 
2-Styrylpyrimidine  (Sachs  and  Stein- 

er),  a.,  i,  970. 
Suberic  acid,  dimenthyl  ester,  and  di- 
brucine  salt,  and  their  rotatory  powers 
(Hilpitch),  T.,  1579  ;  P.,  214. 
Sabhalogen  salts,  old  and  new  (Wohler 

and  Rodewald),  A.,  ii,  141. 
Sublimation  and  volatilisation  at  min- 
imum    temperatures    in     a    vacuum 
(Hansen),  A.,  ii,  212. 
Substance,    CPuTig,    from     hydrogen 
peroxide,  titanium  hydroxide,  and 
oxalic    acid    (Mazzucchelli    and 
Pantanelli),  a.,  i,  631. 
C4H6O4S2,  from  sulphur  monochloride 
and   silver  acetate   (Denham),  T., 
1238. 
C4H13O9N2,  from  ethyl  mesoxalate  and 
hydrazine  hydrate  (Curtiss,  Koch, 
and  Bartells),  A.,  i,  213. 
04H6N2Br4Si,    from    acetonitrile    and 
silicon    tetrabromide    (Reynolds), 
T.,  513. 
040484X2^1,  from   potassium  dithio- 
oxalate  and  nickel  salts  (Jones  and 
Tasker),  p.,  160. 
CgHjiOg,  from  ethyl  magnesium  brom- 
ide and  ethyl  mesoxalate  (Lemaire), 
A.,  i,  200. 
C6H8ON4,  from  l-amino-l:3:4-triazole 
and  diacetyl  (BtJLOW  and  Weber), 
A.,  i,  614. 
C6H10O4S2,  from   sulphur  monochlor- 
ide   and    silver   propionate    (Den- 
ham), T.,  1238. 
CgHjOgNgNaj,     from    tetraketopiper- 
azine    and     sodium    ethoxide    (de 
Mouilpied  and  Rule),  T.,  551. 
CgH70N2Cl3,  from  4-methylglyoxaiine 
and  chloral  (Gerngross),  A.,  i,  189. 
C7H10O3,  from  magnesium  ethyl  brom- 
ide and  ethyl  mesoxalate,   and  its 
semicarbazone    (Lemaire),    A.,    i, 
200. 
C7H204Br3,  from  methronic  acid  and 
bromine  (Trephilieff  and  Man- 
oubi),  a.,  i,  821. 
C7H204Br4,   from  methronic  acid  and 
bromine  (Trephilieff  and   Man- 
gubi),  a.,  i,  821. 
C7H7O4N,     from     benzaldehyde    and 
nitric  acid  (Shukoff  and  Kasat- 
kin),  a.,  i,  398. 
C7H8O4N4,  from  hydantoin  and  form- 
aldehyde   (Behrend     and      Nie- 
meyer),  a.,  i,  258. 
C7H13O3N,  from   ethylamine   and   an 
amide     from     ethyl     o-cyanoglut- 
aconate  (Guthzeit   and    Eysben), 
A.,  i,  674. 


Substance,  C8H12O2,  from  action  of 
sulphuric  acid  on  paracetaldehyde, 
and  its  semicarbazone  and  oxime 
(Del^pine),  a.,  i,  85. 

C8H9O2N3,  from  i^-hydroxydioxindole 
and  hydrazine  sulphate  (Heller 
and  Solling),  A.,  i,  184. 

C8HioOgN4,  from  hydantoin  and  form- 
aldehyde (Behrend  and  Nie- 
meyer),  a.,  i,  258. 

CsHjiON,  from  ethyl  1-methylcycIo- 
hexan-3-onc-4-carboxylate  and 

aminocyclohexane  (KoTZ  and  Mer- 
kel),  a.,  i,  157. 

C8Hi40N'2,  from  ethylamine  and  an 
amide  derived  from  ethyl  o-cyano- 
glutaconate  (Guthzeit  and  Eys- 
sen),  a.,  i,  674, 

CgHgONS,  from  indoxyl  and  sodium 
tetrasulphide  (Gesellschaft  fur 
Chemische  Industrie  in  Basel), 
A.,  i,  735. 

CsH506N2Br,  from  the  action  of  nitric 
acid,  in  acetic  acid  solution,  on 
tetrabromodi-/?-hydroxydi-a-phenyl- 
ethane  (Zincke  and  Henke),  A.,  i, 
24. 

CgHeOaNaClgBr,  from  chloral  and  p- 
bromo-o-nitroaniline  (Wheeler  and 
Jordan),  A.,  i,  673. 

CgHipOaClelzSz.  ^'O'"  l:4-dimethyl- 
thiol  benzene  tetraiodide  and  chlor- 
ine (Zincke  and  Frohneberg),  A., 
i,  644. 

CgHio02Cl2S2Hg,  from  phenylene  1:4- 
dimethyldisulphoxide  and  mercuric 
chloride  (Zincke and  Frohneberg), 
A.,  i,  643. 

C8Hio02Br2S2Hg,  from  l:4-dimethyl- 
thiolbenzene  tetrabromide  and 
mercuric  chloride  (Zincke  and 
Frohneberg),  A.,  i,  643. 

C9H6O3CI2  (Bottcher),  a.,  i,  153. 

C9H12O2N2,  from  ethyl  1-methylcyclo- 
hexan-3-one-4-carboxylate  and  carb- 
amide (Kotz  and  Merkel),  A.,  i, 
158. 

C9H9O3N2CI3,  from  chloral  and  0- 
uitro-jo-toiuidine  (Wheeler  and 
Jordan),  A.,  i,  673. 

CflHuOjNaNaa,  from  tetraketopipe- 
razine  and  sodium  amyloxide  (de 
Mouilpied  and  Rule),  T.,  550. 

C10H12O4,  from  cyclohexyl  iodide  and 
ethylsodioacetoacetate,  and  its  di- 
bromo-derivative  (Hell  and 
Schaal),  a.,  i,  593. 

CioHigO,  from  cotton-seed  oil  (Mat- 
thes  and  Heintz),  A.,  i,  573. 

CjoHijOa,  from  action  of  sulphuric 
acid  on  oxidation  product  of  caryo- 
pliylleue  (Deussen),  A.,  i,  172 
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Substance,  C'ljHigOs,  from  oxidation  of 
caryojjhyllene  (t)EUSBEN),  A.,  i, 
171. 

C,oIInN.^Sc,  from  1 :8-naphthylene- 
diamine  and  sclenious  acid  (Sachs), 
A.,  i,  432. 

CJ0H7O5N,  from  o-methyl-carbonato- 
benzoyl  chloride  and  glycine 
(FisciiEii),  A.,  i,  162. 

CioHi^OgNj,  ester,  from  the  condensa- 
tion of  etliyl  sodio-.V-carbethoxy- 
glyciue  (Leuchs  and  Gesekick), 
A.,  i,  107. 

CjoHijOBrj,  from  tHallylcarbinol  hexa- 
broinido  (Reform atskt),  A.,  i, 
3. 

CloHijOjP,  from  camphor  and  phos- 
plioric  acid  (Shukoff  and  Kasat- 
kin),  a.,  i,  397. 

CjoHsOjNjNaj,  from  tetraketopiper- 
azine  and  sodium  phenoxide  (DE 
Mouilpied  and  Rule),  T.,  551. 

CjjHjOaNaClg,  from  5:6-dichloro- 
anthranilic  diformalide  ethyl  ether 
and  potassium  cyanide  (Villiger), 
A.,  i,  931. 

CjoHgONaS,  from  l:8-uaphthylene- 
diamine  and  thionyl  chloride  (Sachs, 
A.,  i,  432. 

CjoHjoNgBr^Si,  from  pyridine  and 
silicon  tetrabromide  (Reynolds), 
T.,  513. 

CijHi^Oj,  from  oxidation  of  caryo- 
phyllene  (Haarmann),  A.,  i, 
401. 

(CjjHjoO^N)^,  from  reduction  of  2-keto- 
8(5)-methoxy-6:7-methylencdioxy- 
l:2-dihydroquinoline  (Salway),  T., 
1217. 

CjiHijON,  and  an  isomeride  from 
hydrolysis  of  3:3:5-trimethylindo- 
leniiie-2-formonitrile  (Plancher 
and  Carrasco),  A.,  i,  959. 

C11H14O5N2,  from  substance,  C,3Hj70gN 
(from     ethylamine     and     ethyl    6- 
ethoxycoumaliu-3:5-dicarboxylate), 
and  ammonia  (Guthzeit  and  Eys- 
sen),  a.,  i,  675. 
CiiHigOgNg,  from  ethyl  cyclohexan-2- 
one-l-carboxylate     and     piperazine 
(KoTZ  and  Merkel),  A.,  i,  158. 
CiiHigOgN,  from  pinene  nitrosochlor- 
ide  and  sodium   methoxide  (Deus- 
sen  and  Philipp),  A.,  i,  815. 
C12H13O3,      from      dihydroxylamino- 
hydrocoumarin  and  acetone  (Fran- 
CESCONi    and    Cusmano),    A.,    i, 
234. 
CigHgONo,  from  9-hydroxy-2-methyl- 
perimidine    hydrochloride    (Kehr- 
UAVf^     and     Enoelee),     A.,     i, 
161. 


Sabitance,  CjaHioNoCL,  from  hydrogen 
chloride  and  j^-chloroazobenzene 
(Jacobson  and  Loee),  A.,  i,  682. 

Cj.jHiiOjSb,  from  pyrogallol  and  anti- 
monic  acid  (Biginelli),  A.,  i, 
802. 

CisHijOjN-,  from  methyl  formylsuccin- 
ate,  aniline,  and  phenylhydrazine 
(WiSLICENDS,  BoKLEN,         and 

Rei'the),  a.,  i,  11. 

C12HJ4ON2,  from  phenol  and  phenyl- 
hydrazine  (CiusA  and  Bernard!), 
A.,  i.  675. 

C,2H,gOgN,  from  substance,  CisHj^OgN 
(from  ethylamine  and  ethyl  6-eth- 
cxycoumalin-3:5-dicarboxylate),and 
sodium  hydroxide  (Guthzeit  and 
Eyssen),  A.,i,  674. 

CuHjaOgN,  from  ethyl  7t-batinenea- 
carboxylate  and  piperidine  (Dc- 
PONT),  A.,  i,  546. 

CijHjOioNjS,  from  oxidation  of  tetra- 
nitrophenazothionium  hydroxide 
(Barnett  and  Smiles),  T.,  1261. 

C12HJON2CI4,  from  4-(;>)-chloroanilino- 
2:3:6-trichlorobenzenedia/onium 
nitrate,  alcohol,  and  potassium 
carbonate  (Jacobson,  Bartsch, 
LoEB,  and  Steinbrenck),  A.,  i, 
684. 

Ci2H70gN3SjH.j,0,  from  oxidation  of 
dinitroazothionium  hydroxide  (Bar- 
next  and  S-MILEs),  T.,  1264. 

CuHjoOXCla.HaO,  from  2-methyl- 
quinoline  and  chloral  (Gebngross), 
A.,  i.  189. 

C,2Hi80NBr,H20,  from  trimethyl- 
amine  and  /3-bromopropiophcnone, 
and  its  aurichloride  and  platini- 
chloride  (Schmidt  and  Goehring), 
A.,  i,  322. 

Ci2Hj80gNCl3,  from  anhydrochloral- 
urcthane  and  ethyl  malonate  (Dibls 
and  Seib),  A.,  i,  886. 

Ci3Hjj04N,  from  benzophenone  and 
nitric  acid  (Shukoff  and  Kasat- 
kin),  a.,  i,  398. 

CisHijONg,  from  m-cresol  and  phenyl- 
hydrazine  (Ciusa  and  Bernardi), 
A.,  i,  675. 

C14H33O3,  from  oxidation  of  caryo- 
phyllene  (Haarmann),  A.,  i,  400. 

C14H22O.2,  from  ethyl  diazoacetate  and 
d-pinene  (Loose),  A.,  i,  463. 

Ci4H805Clg,  from  reduction  of  hemi- 
ether  of  hexachloroethoxy-o-quino- 
catechol,  and  its  tetra-acetyl  de- 
rivative (Jackson  and  Kelley), 
A.,  i,  495. 

C14H10OSN4,  from  l:8-naphthylene- 
diamine  and  alloxan  (Sachs),  A.,  i, 
432. 


1434 


INDEX   OF   SUBJECTS. 


Substance,    C14H10O4S2,    from     sulphur 
monochloride  and  sodium  benzoate 
(Denham),  T.,  1237. 
Oi4H]o05N,  from  5-aminosalicylic  acid 
and      o-nitrobenzaldehyde      (Pux- 
EDDU),  A.,  i,  720. 
C14H10O6N2,  from  6-amino-m-hydroxy- 
benzoic  acid   and    o-nitrobenzalde- 
hyde,  and    hydrochloride    of,    and 
two  isomerides  from  the  m-  and  p- 
aldehydes  (PuxEDDU),  A.,  i,  720. 
C14H11O4N,  from  6-anuno-m-hydroxy- 
benzoic  acid  and  salicylaldehyde 
(PuxEDDu),  A.,  i,  720. 
from     5  aminosalicylic     acid     and 
jo-hydroxyhenzaldehyde        (Pux- 
EDDU),  A.,'i,  720. 
Ci4H]i05N,  from  5-aminosalicylic  acid 
and    catechualdehyde    (Puxeddu), 
A.,  i,  721. 
CJ4H13O3N,    from    )8-dinitrodiphenyl- 
ethane  and  sodium   ethoxide  (An- 
geli,  Castellana,  and  Ferrero), 
A.,  i,  740. 
CjiHigOgNg,  from  hydantoin  and  form- 
aldehyde    (Behkend     and     Nie- 
meyer),  a.,  i,  258. 
Ci4Hio04lAg,  from  silver  benzoate  and 

iodine  (Bunge),  A.,  i,  472. 
Ci4Hi40NBr,     from     )3-broniopropio- 
phenone  and  pyridine,  and  its  auri- 
chloride,  picrate,  and  platinichloride 
(Schmidt  and  Goehring),   A.,   i, 
322. 
Ci4H90NCL;P,    from   action   of  phos- 
phorus pentachloride  on  phenyl- 
benzometoxazone,  and  on  benzoyl- 
salicylonitrile     (Titherley    and 
Hicks),  T.,  918. 
from  phosphorus  pentachloride  and 
benzoylsalicylonitrile(TrrHEKLEY 
and  Hicks),  T.,  920. 
CJ4H9O2NCI5P,  from   action  of  i)hos- 
phorus  pentachloride  or  phenyl- 
benzometoxazone,  and  on  benzoyl - 
salicylonitrile    (Titherley    and 
Hicks),  T.,  918. 
from       phosphorus      pentachloride 
and  benzoylsalicylonitrile  (Tith- 
erley and  Hicks),  T.,  920. 
Ci4Hio02NC]4P,      from      phosphorus 
pentachloride      and     phenylbenzo- 
metoxazone  (Titherley  andHicKs), 
T.,  919. 
Cj6Hj208,  from  hydrindoneoxalic  acid 
\Z-hydroxy-2-oxalyliTulene)&x\^&CQi\c 
anhydride      and     sulphuric      acid 
(Thiele  and  Schneider),   A.,   i, 
929. 
CjgHaaOs,     from    nroshiol    dimethyl 
ether  ozonides  and  water  (Majima), 
A.,  i,  945. 


Substance,  Ci^Yi^Of^,  from  artemisin  and 

alkaline  permanganate,  and  its  di- 

pheuylhydrazone   (Rimini),    A.,    i, 

115. 
C1SH24O,    from    oxidation    of   gurjun 

balsam   oil,  and   its   semicarbazone 

(Deussen  and  Philipp),  A.,  i,  815. 
C15H11O2CI,  from  7-hydroxy-2-phenyl- 

benzopyronium    chloride    (Decker 

and  V.  Fellenberg),  A.,  i^  117. 
C15H11O3N3,  from  o-2:4-dinitrophenyl- 

o)3-propandione    a-phenylhydrazone 

and  sodium  hydroxide  (Borsche), 

A.,  i,  233. 
C,5Hi202N2)  ™-P-  186°,  from  benzote- 
tronic  acid  {4,-hydroxycoumarin) 
and  phenylhydrazine  (Anschl'tz, 
Anspach,  Fresenius,  and 
Glaus),  A.,  i,  662. 

m.p.  about  120°,  from  benzote- 
tronic  acid  (i-hpdroxycoumarin) 
and  phenylhydrazine  (Anschutz, 
Anspach,  Fresenius,  and  Claus), 
A.,  i,  662. 
C15HJ3O4N,  from  6-amino-m-hydroxy- 

benzoic      acid      and    anisaldehyde 

(Puxeddu),  A.,  i,  720. 
CigHigOgN,  from  6-amino-w-hydroxy- 

benzoic    acid     and    vanillaldehyde 

(Puxeddu),  A.,  i,  720. 
C15H14O5N2,  from  substance,  CiYHi^OgN 

(from  aniline  and   ethyl  6-ethoxy- 

coumalin-3:5-dicarboxylate)        and 

ammonia  (Guthzeit  and  Eyssen), 

A.,  i,  675. 
C15H17O2N,  from  reduction  of  jo-tolu- 

eneazo-o-phenetole    (Jacobson    and 

Huber),  a.,  i,  853. 
C15HJ9O3N,      from     nitrosohydroxyl- 

amino-derivatives       of       santonin 

(Francesconi  and  Cusmano),  A., 

i,  724. 
C16H12O4,    from   j[)-benzoquinone    and 

2:3-dihydroxynaphthalene      (Sieg- 

mund),  a.,  i,  109. 
C18H14O3N,    from    anisaldehydecyano- 

hydrin  and  hydrogen  chloride  (Mc- 

GoMBiEand  Parry),  T.,  587  ;  P.,  95. 
CjgHi404S2,  from  sulphur  monochloride 

and   silver  0-,    7)i-,  and   j^-toluates 

(Denham),  T.,  1239. 
CiflHi404S2,  from  sulphur  monochloride 

and  silver  phenylacetate  (Denham), 

T.,  1239. 
Ci6Hi40bS,   from   oxidation   of   ester, 

CieHisOjS,    from    8:5-dimethylol-^- 

cresol,     sodium      hydroxide,      and 

toluenesulphonyl     chloride     (Ull- 

MANN  and  Brittner),  a.,  i,  691. 
CigHjgONg,     from     /3-naphthol     and 

phenylhydrazine  (C1U8A  and   Bbr- 

NARDi),  A.,  i,  675. 
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Substance,    CigHaaOjNa,   from  ethyl  3- 
ainino-l-niethylcyclohexane-4-carb- 
oxylate  (K»JTZ  and  Merkel),  A.,  i, 
157. 

CJ7H14O2N2,  from  indigotin  and  mag- 
nesium methyl  bromide  (Sachs  and 
Kantorowicz),  a.,  i,  425.' 

C17H  jfiOaN^,  from  the  action  of  phenyl- 
hydrazine  on  methyl  or  ethyl  form- 
ylsuccinate  (Wismcbnus,  Bok- 
LEN,  and  Reuthk),  A.,  i,  11. 

C17H18O3N2,  from  oxidation  of  4:5- 
diphenylglyoxalone  (Biltz  and 
Rimi'El),  a.,  i,  742. 

Cjglii^Og,  from  oxidation  of  biadiketo- 
hyilrindene,  and  its  acetyl  and  benz- 
oyl derivfttivea  and  methyl  etlier 
(Voswinckel),  a.,  i,  166. 

Cis^'uf^si  and  C,8Hj404,  from  the  oxi- 
dation of  mothylcoumaranones 
(FuiKS  and  Finck),  A.,  i,  44. 

CinHigOg,  from  ;)-bonzoquinonc  and 
catechol  (Siegmund),  A.,  i,  109. 

CigHogO^,  from  oxidation  of  laudanos- 
ine(PYMAN),  T,,  1269. 

CjgHanO,  from  cyclohexanone  and 
potassium  hydroxide  (Wallace 
and  Behnke),  A.,  i,  813. 

CijHjoO.^,  analogue  of  steavolic  acid, 
from  j)etroselic  acid  (Vonokrichten 
and  Kuiiler),  A.,  i,  454. 

CjsHseO,  from  jalap  (Power  and 
Rooehson),  a.,  i,  819. 

CisHiaOgNj,  from  oxalyldiacetophen- 
one  and  nitrous  fumes  (Widman 
and  ViucriN),  A.,  i,  656. 

C18H13O3N,  from  l-hydroxy-2-naph- 
thaldehydo  and  anthranilic  acid 
(Bezdzik  and  Friedlander),  A.,  i, 
416. 

CigHijOvN,  from  chloroxylonine  and 
hydriodic  acid  (Auld),  T.,  967. 

CigHjfiOoNj,  from  indigotin  and  mag- 
nesium ethyl  bromide,  and  its 
diethyl  derivative  (Sachs  and  Kan- 
torowicz), A.,  i,  425. 

C18H16O5N4,  from  action  of  phenyl- 
hydrazine  on  oxidation  products  of 
mucic  acid  (Ferraboschi),  T., 
1249. 

C18H18O4N2,  from  oxidation  of  sub- 
stance, CigHi502N2,  from  indigotin 
and  magnesium  ethyl  bromide 
(Sachs  and  Kantorowicz),  A.,  i, 
425. 

Ci8Ha202N4,  from  catechol  and  phenyl- 
hydrazine  (CiusA  and  Bernabdi), 
A.,  i,  676. 

C18H22O4N2,  from  hsemopyrrolecarb- 
oxylic  acid  (Piloty),  A.,  i,  540. 

C18H34O4N2  (?),  from  hiEmopyrrolecarb- 
oxylic  acid  (Piloty),  A.,  i,  540. 


Substance,  C'lgHsjOTS,  from  ricinoleic 
acid  and  sulphuric  acid  (Grun  and 
Woldbnbero),  a.,  i,  284. 

C'lHHigOgNg,  from  3-amino-2-methyl- 
4-quina2olone,  nitrous  acid,  and  $- 
naphthol  (Bogert  and  Gortnbr), 
A.,  i,  679. 

CigHi^OgNj,  from  indigotin  and  mag- 
nesium propyl  bromide  (Sachs  and 
Kantorowicz),  A.,  i,  425. 

CjbHijON,  from  2:3:3:5-tetramethyl- 
indolenine,  benzoyl  chloride,  and 
sodium  hydroxide  (Plancher  and 
Carrasco),  a.,  i,  959. 

C2oH,.204,  from  ;;-bcnzoquinone  and 
1 :2-dihydroxynaphthaIene  (Sl>G- 
mund),  a.,  i,  109. 

CaoHiTNj,  from  A^-liydroxydioxindolo 
and  phenylhydrazine  (Heller  and 
Sollino),  a.,  i,  184. 

CaoH,804Cljj,  from  oxalyl  chloride  and 
cinnamaldehyde  (Staudinoer),  A., 
i,  906. 

CaoHapOjNj,  from  indigotin  and  mag- 
nesium isobutyl  bromide  (Sachs 
and  Kantorowicz),  A.,  i,  425. 

C20H21O2N3,  from  lysine  (v.  Braun), 
A.,  i,  230. 

C2oH.,407N2,  from  condensation  of 
ethyl-l-amino-2:5-dimethylp}Trole- 
3:4-dicarboxylate  with  dehydracetic 
acid  (BOlow  and  Filchner),  A.,  i, 
95. 

CaoHo604N4,  from  silver  salt  of  per- 
nitrosocamphor  (Angeli,  Castel- 
LANA,  and  Ferrero),  A.,  i,  739. 

C2oH2803Hg3,  from  action  of  potassium 
hydroxide  on  C3oH4o03l2Hg4 
(Marsh  and  Strutiiers),  T.,  1787. 

C2oH290aNs,  from  sodium  salt  of 
substance,  (CioHj502N2)2,  and  picrate 
of  (Angeli,  Castellana,  and 
Ferrero),  A.,  i,  739. 

C20H30O4N4,  from  pernitrosocamphor, 
diethyl  derivative,  and  sodium  salt 
of  (Angeli,  Castellana,  and  Fer- 
rero), A.,  i,  739. 

O20H30N2I2,  from diphenyldiethylethyl- 
enediamine  and  methyl  sulphate 
(Wedekind  and  M^yer),  A.,  i,  187. 

C21H20O2,  from  condensation  of  salicyl- 
aldehyde  and  dipropyl  ketone 
(Decker  and  v.  Fellenberg),  A., 
i,  117. 

(C2iH3oO)5,  from  oil  of  clove  stalks 
(Detjssen  and  Loesche),  A.,i,  172. 

C21H17ON,  from  4-hydroxy-l:2:3-tri- 
phenyl-5-pyrrolidone  (Borsche), 
A.,  i,  956. 

C21H19O2N3,  from  p-nitroso toluene  and 
sodium  hydroxide  (Reissert),  A.,  i, 
436. 
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Substance,  C.21H22O2N2,  from  indigotiii 
and  magnesium  isoamyl  bromide 
(SACHsandKANTOROwioz),A.,i,42r). 

C2iH240gN2,  from  brucinolic  acid  and 
sodium  hydroxide,  and  an  isomeride 
and  its  hydrochloride  from  brucin- 
olone  and  hydrochloric  acid  (Leuchs 
and  Weber),  A.,  i,  954. 

C22Hj5N'3,  from  diazotriphenylpyrrole 
and  sulphuric  acid,  and  its  ethyl 
derivative,  C22H]4N3Et  (Gold- 
schmiedt),  a.,  i,  122. 

C22H18O9,  from  cyclohexanone  and 
phthalaldehydic  acid  (Morgen- 
stern),  a.,  i,  804. 

C22H22O3,  from  condensation  of  methyl 
ethyl  ketone  and  salicylaldehyde 
(Decker  and  y.  Fellenberg),  A., 
i,  116. 

C22H40O8,  from  acid  from  ricinoleic 
acid  (Chonowsky),  A.,  i,  761. 

C22H^602N"2,  from  indigotin  and  mag- 
nesium phenyl  bromide,  and  its 
sulphate  and  diethyl  derivative 
(Sachs  and  Kantorowicz),  A.,  i, 
425. 

C22H18O4N0,  from  oxidation  of  sub- 
stance, C22H16O2N2,  from  indigotin 
and  magnesium  phenyl  bromide 
(Sachs  and  Kantorowicz),  A.,  i, 
425. 

C22H2iOi3N,fromethylhexahydroxydi- 
phenylaminetetracarboxylate,  acet- 
ate of  (Leuchs  and  Geserick), 
A.,  i,  107. 

C23H18O2N2,  from  indigotin  and  mag- 
nesium benzyl  chloride  or  magnes- 
ium ^-tolyl  bromide  (Sachs  and 
Kantorowicz),  A.,  i,  425. 

C24H18O5,    from    action  of    alkali   on 
6-acetoxy-6:ll(?')-trihydroxy-ll- 
phenyldihydronaphthacenequinone, 
and    its     acetyl    derivative    (Vos- 
winckel),  a.,  i,  167. 

C24H42OB,  from  hydrolysis  and  reduc- 
tion of  sodium  taurocholate 
(Piettre),  a.,  i,  586. 

C24Hjg04N2,  from  anthranoylanthran- 
ilic-O-anhydride  and  l:2-naphtha- 
quinone-4-s\jlphonic  acid  (Schroe- 
TER  and  Eisleb),  A.,  i,  577. 

C24H27O8N5,  from  brucinonic  acid 
semicarbazone  and  sodium  amalgam 
(Leuchs  and  Weber),  A.,  i,  254. 

C24H38O4N2,  from  ethyl  1-methyl- 
cyclohexan-3-one-4-carboxylate  and 
piperazine  (Kotz  and  Mereel),  A., 
i,  158. 

C28H32O10,  from  ethyl  acetonedicarb- 
oxylate  and  benzylidene-ethylamine 
(Petrenko  Kritschenko  and 

Hir.schberg),  a.,  i,  960. 


Substance,  CosHg^OgNS,  from  2:7-di- 
hydroxynaphtliylene-l:8-difurfuryl- 
ideneimine  and  methyl  sulphate, 
and  its  salts  with  acids  (Beschke, 
Rolle,  and  Strum),  A.,  i, 
963. 

CogHjgOjg,  from  )3-bromoacetodextrose 
(Fischer  and  Delbruck),  A.,  i, 
633. 

ConHsiOgNS,  from  methyl  sulphate 
and  2:7-dihydroxynaphthylene-l :8- 
dibenzylideneimine  (Beschke, 

Rolle,      and      Strum),      A.,      i, 
962. 

C3oH520sCr,  from  maalyl  alcohol  and 
chromic  anhydride  (Schimmel  & 
Co.),  A.,i,  114. 

C30H44O10N2,  from  reduction  of  myri- 
sticinylideneaminoacetyl  (Salway), 
T.,  1212. 

CsiHjgOgNS,  from  2:7-dihydroxy-l:8- 
di-m-hydroxybenzylideneiraine  and 
methyl  sulphate  (Beschke,  Rolle, 
and  Strum),  A.,  i,  964. 

C3oH4203l2Hg4,  from  camphor  and 
K2Hgl4  (Marsh  and  Struthers), 
T.,  1781. 

CsiHsgOgNS,  from  2:7-dihydroxy-l:8- 
di-o-  and  ^-methoxybenzylidene- 
imine  and  methj'l  sulpliate,  and 
chloride,  and  auriehloride  of  ^-com- 
pound (Beschke,  Rollk,  and 
Strum),  A.   i,  963. 

C32H24O2N2,  from  fhiorenone  and  p- 
phenylenediamine  (Schlenk  and 
Knorr),  a.,  i,  808.      ♦ 

C32H5i02Br,  from  extract  of  Apocynum 
amlrosaemifolium  and  bromine 
(Moore),  t.,  742. 

C33H27N5,  iVom  d*;sylanthranilic  acid 
and  phenylhydrazine  (Weckowicz), 
A.,  i,  28. 

C33H32O5,  from  asarylaldehyde  and 
magnesium  o-tolyl  bromide  (SzfeKi), 
A.,  i,  920. 

C3;jH320cN4,  from  formaldehyde  and 
phenylglycine  and  its  barium  de- 
rivative, C3jH3„06N4Ba,  copper 
derivative,  and  acetyl  derivative, 
C36H3g06N4  (Gelmo  and  Suida), 
A.,  i,  382. 

C33Hj808Cl3Br3,  from  iodine  and   the 
lead   salt   of  4-chloro-6-bromo-2:3- 
dihydroxy-1-methylnaphthalene 
(Fries  and  Empson),  A.,  i,  809. 

C34H38OBN4,  isomeric  with  deoxy- 
haematoporphyrin,  from  reduction 
ofhaematoporphyrin(PiLOTY),  A.,  i, 
540. 

CggHjoOj,  from  resorcinolbenzein  and 
potassium  hvdroxide  (v.  Liebio), 
A.,  i,  98. 
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Substance,    CsgHgoOji,    from    action    of 
acetic  aniiydride  and  sulphuric  acid 
on        ajS-dimetlijlanhydioacetone- 
henzil  (GuAY),  T.,  2134. 
('.,hH^02N.2,  from  fluoreuone  and  benz- 
idine (ScHiENK  and  Knouk),  A., 
i,  808. 
C3HH34OJN2,      from       2:7-dihydroxy- 
uaphthalene,      benzaldehyde,      and 
ammonia  (Beschke,    Rolle,    and 
STRr.M),  A.,  i,  962. 
C4oH.-,N4,    from    o-plienylenediamine 
and      oo'-dibenzil     (Zinckx      and 
Tropp),  a.,  i,  36. 
C4oHgn0.3o,  from  dietliyl  ester  of  acid, 
CigHggOio,    from    cholic   acid,  and 
metallic  derivatives  of  (Letsche), 
A.,  i,  697. 
CjiHjaOjNu,  from   3-amino-2-methyl- 
4-(ininazolone,  nitrous  acid,  and  o- 
naphthol     and      from    /3-naphthol 
(BuoKRT  and  Gortnkr),  A.,  i,  679. 
Cj^H^^Oif,,  from  acid,  CigHjgOio,  from 

cholic  acid  (Letsche),  A.,  i,  698. 
C5oH7o05l2Hg6.    from    interaction    of 
camphor,  and  mercuric  and  potass- 
ium       iodides        (Marsh        and 
Strutheus),  T.,  1787. 
CgflHe^OBr^,     from     tribenzylcarbinol 

(Schmekda),  a.,  i,  564. 
C74H7y05BrMg,      from      a-naphthoyl 
chloride  and  magnesium  a-naphthyl 
bromide  (ScHMiDLiN  and  Massini), 
A.,  i,  563. 
CTsHjgOjg,  from  interaction  of  resor- 
cinolbenzein   and  anhydroresorcin- 
olbenzein  (v.  Liebig),  A.,  i,  98. 
Succinic  acid,  semi-aldehyde  of.     See 
j8-Aldehydopropionic  acid, 
dimentiiyl    ester,    and    its    rotatory 
power  (HiLDiTCH),T.,  1579;  P., 214. 
methyl  santalyl  ester  (Riedel),  A.,  i, 

497. 
in  wine,  estimation  of  (v.  der  Heide), 
A.,  ii,  444. 
Succinic  acid,  chloroiodo-  (Thiele  and 
Peter),  A.,  i,  879. 
nitroso-,    and     nitro-,    ethyl     esters 
(ScHMiDTandWiDMAXN),  A.,i,  134. 
Succinic  pinacone  hexahydrate  (Bruy- 

LANTs),  A.,  i,  625. 
Succinouitrile,    ajS-c^ioximino-,   and  its 
potassium  derivative  ( Wislicenus  and 
GrCtzneii),  a.,  i,  478. 
Succinoperinone  (Sachs),  A.,  i,  431. 
Succinyldimalonlc  acid,  ethyl  ester  and 
its  dipyrazolone  derivative  (Scheibbr), 
A.,  i,  363. 
Sucrose  {cane  sugar,  saccharose),  influ- 
ence of  magnesia  on  inversion  of,  by 
invertase,    at    different    temperatures 
(Tribot),  a.,  i,  346. 


Sucrose  {cane  sugar,  satcharote),  inversion 
of,  by  ferments  (Taylor),  A.,  i,  346. 
by  invertase  (Hudson),  A.,  i,  554. 
is' there  contraction  when,  ia  dissolved 

in  water?  (Ilizy),  A.,  ii,  795. 
is  formaldehyde  jjroduced  by  boiling 
solutionsof?  (La Wall),  A.,ii,  835. 
calcium  derivative,  acetonedicarboxylic 
acid  from  (v.  Liitmann),  A.,  i,  11. 
solutions,  osmotic  ]>re$sure  of,  at  25° 
(Morse  and   Holland),   A.,  ii, 
216. 
osmotic  pressure  of,  at  20°  (Mor.<<r 
and  Holland),  A.,  ii,  386. 
detection  of  (Pozzi-Escot),  A.,  ii,  946. 
Sugar  in  blood  (Michaelis  and  Rona  ; 
LUPINE  and  Boitlud),  A.,  ii,  68  ; 
(Boycott    and  Douglas),    A.,   ii, 
249 ;  (Rona  and  Michaelis),  A., 
ii,  680  ;  (Michaelis and  Rona),  A., 
ii,  680  ;  (Hollinoer),  A.,  ii,  496. 
total,  in  plasma  and  globules  of  blood 

(Lupine  and  Boulid),  A.,  ii,  903. 
from  colostrum (Sebelien  and  Sunde), 

A.,  ii,  78. 
action  of  hitherto  unknown  constitu- 
ents of  the  pancreas  on  (Vahlen), 
A.,  ii,  414. 
and  glycerol,  assimilation  of(BoKORNY), 

A.,  ii,  70. 
adsorption  of  (Rona  and  Michaklis), 

A.,  ii,  384. 
degradation  in  the  body,  accelerating 
effect  of  potassium  on  (Stoklasa), 
A. ,  ii,  904. 
degradation  of,  during  the  respiratory 

process  (Jensen),  A.,  ii,  172. 
formation  of,  and  degradation  of  glyco- 
gen in  the  liver  of  normal  dogs,  and 
of  those  deprived  of  their  pancreas 
(Hinselmann),  a.,  ii,  818. 
group,   certain  numerical  relations  in 

the  (Hudson),  A.,  i,  135. 
influence  of  high  body-temperature  on 
the  decomposition  of,  in  the  animal 
body  (Hohlweg  and  Voit),  A.,  ii, 
162. 
inversion,    accelerating    influence     of 

magnesium  on  (Tribot),  A.,  i,  73. 
production  of,  in  the  perfused  liver  of 
diabetic   animals   (Lattes),  A.,   ii, 
908. 
synthesis,   reversal  of   (Lob),    A.,   i, 

767. 
utilised  in  the  isolated  heart  (Cam is), 

A.,  ii,  73. 
titration  of  diabetic  (Rupp  and  Leh- 

mann),  a.,  ii,  442. 
detection  of,  in  urine  (Bohuaksson), 

A.,  ii,  770. 
Bang's  method  for  the  estimation  of 
(Andersen),  A.,  ii,  102. 


1438 


INDEX   OF   SUBJECTS. 


Sugars,  constitution  of  (Hanriot),  A., 

i,  287. 
and  allied  substances,  simple  notation 

for  indicating  tlie  configuration  of 

(Patterson),  A.,  i,  208.' 
the    scission   of  (Lob    and   Pulvkr- 

macher),  a.,  i,  352;  (Lob),  A.,  i, 

456,  767,  881. 
relations  between  molecular  rotations 

of  (Hudson),  A.,  i,  135. 
relationship  of  pyridine  to  (Neuberg), 

A.,  i,  832. 
spontaneous  oxidation  of  (Mathews), 

A.,  i,  289. 
hydrazones  of  (Reclaire),  A.,  i,  421  ; 

(Hofmann),  a.,  i,  519. 
compounds  of,  with  benzidine  (Abler), 

A.,  i,  517. 
adsorption    of,    by    animal    charcoal 

(Herzog  and  Abler),  A.,  ii,  469. 
union  of  carbon  dioxide  with  (Sieg- 
fried   and    HowwJANz),    A,,    i, 

352. 
action    of   a    Bulgarian    ferment    on 

(Bertrand  and  DuchACek),  A.,  i, 

623. 
urinary,  occurrence  of  different,   and 

their   origin   from  different  organs 

(Landolf),  a.,  ii,  915. 
precipitation  of  reducing,   with  basic 

lead  acetate  (Bryan),  A.,  ii,  271. 
of  the  laevulose  group,  Seliwanoff's  test 

for  (Pieraerts),  A.,  ii,  272. 
explanation  of  colour  reactions  of(ViLLE 

and  Derrien),  A. ,  ii,  946. 
colour  reactions  of  indole  derivatives 

with  (Gnezda),  a.,  ii,  451. 
in   general  and  sucrose,    detection   of 

(Pozzi-Escot),  a.,  ii,  946. 
estimation  of  (Carrez),   A. ,  ii,   835  ; 

(Maillard),  a.,  ii,  945. 
Sugars,  reducing,   detection  of  (Bene- 
dict), A.,  ii,  442. 

estimation    of   (Walker),    A.,    ii, 
102. 
Sulphanilic    acid.      See    Aniline-;j-sul- 

phonic  acid, 
2-Salphanilino-4-acetylammoamlino- 
benzene-5-suIphonic    acid,     1-amino- 
(Badi.sche  Anilin-  &  Soda-Fabrik), 
A.,  i,  973. 
2-Salphamlino-4-aminoanilinoben2ene- 
5-8alpliomc  acid,  1-nitro-,   potassium 
salt,    and   acetyl   derivative    and   its 
potassium  salt  (Badische  Anilin-  & 
Soda-Fabrik),  A.,  i,  973. 
S-  Salphanilinodiph  any  lamine  -6  -  snlph- 
onic  acid,  4-nitro-,  and  its  potassium 
salt,  and  4-amino-  (Badische  Anilin- 
&  Soda-Fabrik),  A.,  i,  973. 
Sulphates.    See  under  Sulphur. 
Sulphides.     See  under  Sulphur. 


Sulphinic  acids,  aromatic,   isolation  of 
(Thomas),  T.,  342  ;  P.,  60. 
chlorides  of  (Hilditch  and  Smiles), 
A.,  i,  18. 
j7-Sulphobenzeneazodimethylaniline, 
precipitation  reactions  with, and  metals 
(Pozzi-Escot),  A.,  ii,  760. 
2-^-Sulphobenzeneazo-l-  and  -5-plienyl- 
pyrrole,  sodium  salts  (Khotinsky  and 
Soloweitschik),  a.,  i,  616. 
Sulphodiphenyl  sulphide,  c^initro-,  sodium 
salt  (Aktien-Gesellschaft  fur  Ani- 
lin-Fabrikation),  a.,  i,  737. 
Sulphonamides,  tertiary,  and  quaternary 
ammonium  salts,  behaviour  of  unsatur- 
ated groups  in  (Wedekind  and  Ober- 
heide),  a.,  i,  904. 
Sulphones,  action  of  formaldehyde  and 
alkali  on  (Fromm  and  Erfurt),  A., 
i,  903. 
Sulphonic  acids  and  Ostwald's  dilution 
law  (Wegscheider  and  Lux),  A., 
ii,  649. 
of  the  aliphatic  series  (Arbusoff  and 

Plshtschimuki),  a.,  i,  452. 
of  strychnos  alkaloids,  preparation  of 
(Leuchs  and  Schneider),   A.,   i, 
120. 
Salphonitrous  anhydride  (Pictet  and 

Karl),  A.,  ii,  38. 
l-^-Sulphophenylmethylbenziminazole, 
c^tnitrohydroxy-  (Meldola  and  Hay), 
T.,  1047. 
4-Sulphotsophtbalic       acid,       6-nitro-, 
potassium      dihydrogen      salt,     acid 
chlorides,    and    ammonia   derivatives 
(Karslake  and  Bond),  A.,  i,  231. 
Sulphoricinoleic    acid.     See  Ricinoloic- 

sulphuric  acid. 
4-Sulpho-3-toluic  acid,  6-nitro-,  and  its 
dimethyl  ester,  metallicsalts,  dianilide, 
and  di-o-,  m-,  and ^-toluidides  (Ears- 
lake  and  Huston),  A.,  i,  795. 
5-Sulpho-3-toluic     acid    and    its    salts 

(Meld RUM  and  Perkin),  T.,  1893. 
6-Sulpho-3-toluic  acid,  4-nitro-,  and  its 
salts  and   acid  chlorides  (Karslake 
and  Bond),  A.,  i,  231. 
4-Snlpho-3-toluio  acid,  2-nitro-,  and  its 
salts,    acid    chloride,    and    ammonia 
derivative    (Karslake    and     Bond), 
A.,  i,  231. 
Snlphur,  atomic  weight  of  (Hinrichs), 
A.,  ii,  140. 
molecular  magnitude  of,  in  bromoform 
solution    (Sorgo    and    Ahadori), 
A.,  ii,  309. 
dynamic  allotropy  of  (Kruyt),  A.,  ii, 

228,  802. 
influence  of  radium  on  the  rate  of 
crystallisation     of    (Fbibchaukr), 
A.,  ii,  532. 
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Sulphur,  specific  heat  of  (Kurbatoff), 
A.,  ii,  465. 
phosphorescence      and       combustion 

flames  of  (Bloch),  A.,  ii,  395. 
ions,  electrochemical  reactions  induced 
by  (Levi  and  Mioliorini),  A.,  ii, 
229. 
slowness    of   the   spontaneous  trans- 
formation of  the  unstable  variety  of 
(Gernez),  a.,  ii,  466. 
equilibrium    diagrams    of,    with    tin 
(BiLTZ,  Mecklenbero,  and  Gold- 
beuk),  a.,  ii,  1022. 
statics  of  liquid,  in  the  dark  and  in 

light  (Wioand),  a.,  ii,  228. 
fusibility  of  mixtures  of,  with  metals 

(Ph'iLABON),  A.,  ii,  805. 
action  of  pyrosulphuryl   chloride   on 
(Prandtl  and   Borinski),  A.,  ii,, 
566. 
colloidal,    preparation    of    (Himmel- 
bauer),  a.,  ii,  566. 
and  solution  of  crystalloid,  equili- 
brium in  the  system  (Svedbeug), 
A.,  ii,  309. 
compounds  of,  with  chlorine  (Beck- 
MANN,    Junker,    and    Klopfer), 
A.,  ii,  137. 
compounds  of,  with  iodine  (Olivari), 

A.,  ii,  37. 
compounds      of,      with      phosphorus 
(Stock,   v.    Bezold,    Heils^ovici, 
and  Rudolph),  A.,  ii,  569. 
and  tellurium,  isomorphism  between 
(Pellini),  a.,  ii,  726. 
mixed  crystals  of  (Pellini),  A.,  ii, 
805. 
the  system :  arsenic  and  (Jonker),  A., 

ii,  397. 
the  system :  benzoic  acid  and  (Kruyt), 
A.,  ii,  802. 
Sulphur  ?uo7Wchloride  (S^Cla),  action  of, 
on  salts  of  organic  acids  (Den- 
ham),  T.,  1235;  P.,  179. 
action  of,  on  metals  and  metalloids 

(NiCOLARDOT),  A.,  ii,  13S. 
action     of,     on     metallic     oxides 
(BouRiON),  A.,  ii,  229. 
Thionyl  chloride,  action  of  mercaptaus 
on  (Tasker  and  Jones),  T.,  1910 ; 
P.,  247. 
Sulphuryl    chloride,    action    of  mer- 
captaus     on      (Tasker     and 
Jones),       T.,       1910;       P., 
247. 
and  ammonia,   reaction  between 
(Ephraim  and  Michel),  A.,  ii, 
994. 
Pyrosulphuryl  chloride,  SgOjClg,  and 
action    of,    on    sulphur,    selenium, 
and      tellurium      (Prandti       and 
Borinski),  A.,  ii,  310,  566. 


Sulphur    hydride.     See  Hydrogen  sul- 
phide, 
dioxide,  production  of  ozone  in  the 
interaction     between      hydrogen 
peroxide  and  (Ferraboschi),  P., 
179. 
absorption  of,    in  water    (Fulda), 

A.,  ii,  309. 
anhydrous,  electrical  conductivities 
of      very     dilute     solutions     in 
(DuTOiT  and  Gvr),  A.,  ii,  461, 
Sulphides,  metallic,  action  of  hydrogen 
peroxide  on  (Ferrer  y  Hernan- 
dez), A.,  ii,  147. 
hydrogen  sulphides,  polysulphides, 
and  hyposulphites,  analysis  of  a 
solution     containing    (Duuique- 
Mayek),  a.,  ii,  91. 
Polysulphides  of  hydrogen  and  cryo- 

scopy  (Patern6),  a.,  ii,  118. 
Salphorous     acid,     constitution     of 
(Friend),  P.,  91. 
reduction   ])roducts    of,   and    their 
double  compounds  with  aldehydes 
(Chemische  Fabrik  VON  Hey- 
den),  a.,  i,  207. 
action  of  cyanogen  on  (Yorlander), 
A.,  i,  142. 
Sulphuroas  acids,   combined    (Kerf 

and  Wohi-eu),  A.,  i,  806. 
Sulphites  of  potassium  and  sodium, 
existence     of     isomeric     double 
(Arbusoff),  a.,  ii,  573. 
polymerism    as   the    cause    of    the 
difference  of  colour  of  (H  antzsch), 
A.,  ii,  198. 
sulphates,  and  thiosulphates,  quali- 
tative analysis  of  (Alexandroff), 
A.,  ii,  264. 
titration     of,    with     permanganate 
(Milbauer),  a.,  ii,  264. 
Sulphuric      acid,      constitution       of 
(Friend),  P.,  91. 
absolute,  condition  of  substances  in 
(Hantzsch),    a.,    ii,    18,    973; 
(Oddo    and    Soandola),  A.,   ii, 
377,  792. 
dissociation    of    (Bodenstein    and 

(Katayama),  a.,  ii,  468. 
electrical  conductivity  and  dissocia- 
tion   of,    at    high    temperatures 
(Kato),  a.,  ii,  538. 
absolute,   preparation  and    specific 
electrical  conductivity         of 

(Lichty),  a.,  ii,  38. 
dilute,  specific  electrical  conductivity 

of  (Lichty),  A.,  ii,  38. 
mixed  anhydrides  of  (Pictet  and 

Karl),  A.,  ii,  38. 
hydrated,     pvirification     of,     from 
arsenic    by   cooling    (MorancA), 
A.,  ii,  395. 
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Sulphur : — 

Sulphuric  acid,  volumetric  estimation 
of  (Oddo  and  Beretta),  A.,  ii, 
761.  _ 
estimation   of,  as   barium  sulphate 
(Rtjppin),     a.,     ii,     180,     435  ; 
(Sachek),  a.,  ii,  343,  838. 
Sulphates,  acid  (D'Ans),  A.,  ii,  139, 
885. 
double  (Barre),  A.,  ii,  733. 
selenates,  and  tellurates,  isomorph- 
ism of  (Pellini),  a.,  ii,  1002. 
and  fluorides,  quantitative  separation 
of  (Ehrenfeld  and  Indra),  A., 
ii,  435. 
sulphites  and  thiosulphates,  quali- 
tative analysis  of  (Alexandroff), 
A.,  ii,  264. 
volumetiic     estimation    of     (Mit- 
chell   and    Smith),   T.,   2198 ; 
P.,  291. 
Fersulphates,  preparation  of  (Verein- 
iGTE  Chemische  Werke),  A.,  ii, 
312. 
detection    of,    in    milk    (Rothen- 
fusser),  a.,  ii,  91. 
Monopersulphuric  acid  (Caro's  acid), 
synthesis  and  formula  of  (Ahrle), 
A.,  ii,  395. 
Thiosulphates    and    thiosulphonates, 
hydrolysis  of,  by  alkali  (Fromm 
and  Erfurt),  A. ,  i,  902. 
action    of    hydrogen    peroxide    on 
(Tarugi  and  Vitali),  A.,  ii,  478. 
sulphates,  and  sulphites,  qualitative 
analvsis  of  (Alexandroff),  A., 
ii,  264. 
Hyposulphites  (Binz),  A.,  ii,  229. 
Sulphur,  estimation  of,  in  animal  char- 
coal (Selvatici),  a.,  ii,  756. 
estimation    of,    in    coals    and    cokes 
(Holliger),     a.,     ii,     343,     699; 
(Dennstedt),  a.,  ii,  435. 
in  iron  and  steel,  apparatus  for  estima- 
tion of  (Preuss),  a.,  ii,  933. 
Sulphur  antimonii  auratum,  analysis  of 

(Jacobsohn),  a.,  ii,  942. 
Sulphur    organic    compounds,    relation 
between  refractive  power  and  chemical 
activity  of  (Clarke  and  Smiles),  T., 
992  ;  P.,  145. 
Sulphuric  and   Sulphurous  acids.     See 

under  Sulphur. 
Sulphuryl      compounds.        See     under 

Sulphur. 
Sunlight.     See  under  Photochemistry. 
Supercooling  and  chemical  constitution 

(Drucker),  a.,  ii,  211. 
Superheating  in  Beckmann's  apparatus, 
methods  of  preventing  (Kroner),  A., 
ii,  544. 
Superphosphates.  See  under  Phosphorus. 


Supertension.       See      under      Electro- 
chemistry. 
Suprarenal  gland,  neurine  a  constituent 

of  the  (Loiimann),  a.,  ii,  504. 
Suprarenine.     See  Adrenaline. 
Surface      concentration,      experimental 
examination  of  Gibbs's  theory  of,  re- 
garded   as    the    basis    of   adsorption 
(Lewis),  A.,  ii,  383. 
Surface  tension  and  adsorption  (Zunz), 
A.,  ii,  976. 
expansion  coefficient,  specific  cohesion 
and  molecular   weight   of  solvents 
(Walden),  a.,  ii,  122. 
relation  of,  to  the  internal  pressure, 
Van  der  Waal's  constants  a  and  b, 
and  to  the  critical  pressure  (Wal- 
den), A.,  ii,  547. 
and  specific  volume  of  non-associated 
liquids,  relation  between  (Hkrzog), 
A.,  ii,  124. 
and  other  physical  constants  of  acetic 
acid-water   mixtures   (Grunmach), 
A.,ii,  215. 
results,    calculation    of    the    critical 
temperature  of  an  associated  liquid 
from  (Morgan),  A.,  ii,  377. 
Surinamine  (Blau),  A.,  i,  51. 
Syenite,  nephelinic,  with  sodalite  from 
the    Transvaal    (Brouwer),    A.,    ii, 
589. 
Symphonia  glolulifera,  analysis   of  the 
oil  from  the  seeds  of  (Southcombe), 
A.,  ii,  604. 
Syngenite,  solubility  of,  in  various  salt 
solutions    (D'Ans   and    Schreinek), 
A.,  ii,  402. 
Syntheses,    asymmetric,   by    means    of 
enzyme    action    (Rosenthaler), 
A.,  i,  74,  622. 
studies  in  (McKenzie  and  MiJLLER), 
T. ,  544 ;  P. ,  88 ;  (McKenzie  and 
Humphries),  T,,  1105 ;  P.,  164. 
total  (Henle  and  Haakh),  A., 
i,  6  ;  (Bvk),  a.,  i,  130. 
Syphilitic  sera,  the  lipolytic  powers  of, 
and  the  diagnostic  value  of  lipolysis 
by  sera  (Citron  and  Reicher),  A., 
ii,  80. 
System  of  two  components,  the  P-T-X 

space  figure  for  (Smits),  A.,  ii,  802. 
Systems  of  three  components,  the  un- 
crossable  line  in,  and  its  relation 
to  the  law  of  combining  weights 
(Ruer),  a.,  ii,  985. 
disperse,  classification  and  nomencla- 
ture of  (v.  Weimarn),  a.,  ii,  646. 


Ta.getes  patula  flowers,  oil  from  (Sohim- 
mel  &  Co.),  A.,  i,  114. 
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Talc  from  Kossoi-Brod,  Urals,  and  from 
New  South  Wales  (Itanoff),  A,,  ii, 
324. 
Tallow,  mutton,  occurrence  of  the  mixed 
glycerides    of   palmitic    and     stearic 
acids  in  (BoMEK  and  Heimsoth),  A., 
i,  284. 
Tamari-Schoya  beverage,  chemical  com- 
jiosilion  ol  (Yoshimuka),  A.,  ii,  928. 
Tannic  acid,    iodonietric   estimation  of, 
and    action    of   reducing    agents   on 
(Gardner  and  Hodgson),  T.,  1819. 
Tannin,  composition  of  (Iljin),  A.,  i,503. 
constitution  of  (Niekenstkin),  A.,  i, 

174,  402,  948. 
artificial,  composition    and    chemical 
constitution  of  (Bioinelli),  A.,  i, 
801,  802. 
history   of    the    optical    activity    of 

(Rosenheim),  A.,  i,  599. 
from  the  bark  of  Eucalyptxis  Occident- 
alls  {malelto-hark)  and  its  acetyl  and 
benzoyl  derivatives  (Dekker),  A., 
i,  403. 
action  of  nnc  dust  on  (Iljin),  A.,  i, 

821. 
methyl  ether  (Herzio  and  Renner), 
A.,  i,  713. 
Tannins,      pyrogallol,      the      so-called 
"  bloom  "  of,  and  its  identity  with 
ellagic  acid  (Nierensjein),  A.,  i, 
174. 
estimation  of  (Cavazza),  A.,  ii,  276. 
Tanning,  theory  of  (Ricevuto),  A.,  ii, 
222. 
and  adsorption  compounds  of  gelatin 
(Lupi'o-Cramer),  a.,  i,  275. 
Tantalic  acid.     See  under  Tantalum. 
Tantalite  from  Western  Australia  (Mait- 

land),  A.,  ii,  59. 
Tantalum,  wave-length  tables  of  the  arc 
and  spark  spectra  of  (British  As- 
sociation Reports),  A.,  ii,  453. 
the  opening-up  of  minerals  containing 

(Giles),  A.,  ii,  352. 
ores,  analysis  of  (Simpson),  A.,  ii,  622. 
Tantalum  jtjoitoflaoride  (Ruff,  Zedner, 
Schiller,  and  Heinzelmann),  A.,  ii, 
245. 
Tantalic  acid  and  columbic  acid,  esti- 
mation of  (Weiss  and  Landecker), 
A.,  ii,  942. 
Tar  from  Otto-Hilgenstock  coke-ovens, 
bases  contained  in  (Trobridge),  A.,  i, 
324. 
Tariric  acid,  c?x-iodo-,  and  its  ammon- 
ium salt  (Arnaud  and  Posternak), 
A.,  i,  631. 
Tartaric  acid,   rotation  of  solutions  of 
the  sodium  and   potassium   salts  of, 
prepared  in  different  ways  (Gernel), 
A.,  ii,  388. 


Tartaric  acid,  amine  salts,  state  of,  in 
solution  as  revealed  by  their  rotatory 
power    (MiNGiUN    and    Wohlge- 
muth), A.,  i,  11. 
substituted  amides  of  (Jackson  and 

Neville),  P.,  226. 
sodium    ammonium    d-  and  /-salts, 
crystallisation     of    (Kipping     and 
Pope),  T.,  103  ;  P.,  9. 
potassium  hydrogen  salt,  aa  standard 
substance    (Kollo  ;    Hefelmann), 
A.,  ii,  516. 
complex    compound     of,     with    alu- 
minium   (Hanus  and   Quadrat), 
A.,  i,  762. 
rfinitrate,    preparation    of    (Gibson), 

A,,  i,  11. 
ethyl  ester,   rotation  of  (Patterson 
and  McDonald),  T.,  321 ;  P.,  36; 
(Patterson  and  Montgomerie), 
T.,  1130. 
anomalous    rotation    dispersion    of 
(Grossmann),  a.,  ii,  713. 
Tartaric  acid,  estimation  of,  in  tartaric 
products  (Carle-s),  A.,  ii,  525. 
nature     of    chromophore    group     in 
resorcinol  test  for  (DsMiofes),  A., 
ii,  190. 
c?-Tartaric  acid,    methyl    calcium    salt 
(Marckwald  and  Karczao),  A.,  i, 
;i61, 
^//-Tartaric  acid,  resolution  of  (KfppiNO), 

T.,  412;  P.,  56. 
Tartaric   acids,  optically  active  methyl 
hydrogen  esters  of  (Marckwald  and 
Karczag),  a.,  i,  361. 
Tartaric-resorcinol  colour  reaction,  me- 
chanism of  (DEXiofes),  A.,  i,  378. 
Tartranilic  acid,  aniline,  quinoliue,  and 
3-naphthylamine  salts  (Tingle    and 
Bates),  A.,  i,  910. 
Tartronic  acid,   complex  compound  of, 
with      aluminium      (Hanus     and 
Quadrat\  a.,  i,  762. 
chloro-,    and  bromo-,    methyl    esters 
(Curtiss    and    Spencer),    A.,    i, 
763. 
Tartryltropeine  and  its  salts  (Jowett 

and  Pyman),  T.,  1026. 
Tate's  law  (Lohnstein),  A.,  ii,  25. 
Taurocholic  acid,  origin  of  (Gibson),  A., 

ii,  504. 
Tautomerism  in  the   triphenylmethane 

series  (Gomberg),  A.,  i,  144. 
Tawmawite  mineral  (Bleeck),   A.,  ii, 

412. 
Taxine  in  Irish  yew,  Toxics  baccala  var. 

Fastigiata  (Moss),  A.,  ii,  605. 
Taxodiuvi    mcTicanitm.      See   Cypress, 

Mexican  Mareh. 
Tellurates  and  Tellurides.     See  under 
Tellurium. 


1442 


INDEX   OF   SUBJECTS. 


Telluriam,  atomic  weight  of  (Lenher), 
A.,  ii,  230. 
complexity  of  (Browning  and  Flint), 

A.,  ii,  996. 
cryoscopic    constant     of     (P:^labon), 

A.,  ii,  805. 
electrical    resistance    of  (Guntz   and 

Broniewski),  a.,  ii,  113. 
equilibrium     diagrams    of,    with    tin 
(BiLTz,  Mecklenbeug,  and  Gold- 
beck),  A.,  ii,  1022. 
and   gold,    fusibility   of  mixtures    of 

(Pelabon),  a.,  ii,  584. 
fusibility  of  mixtures  of,   with  metals 

(Pi^LABON),  A.,  ii,  805. 
and    sulphur,    isomorphism    between 
(Pellini),  a.,  ii,  726. 
mixed  crystals  of  (Pellini),  A.,  ii, 
805. 
action  of   pyrosulphuryl  chloride   on 
(Prandtl   and  Borinski),  A.,  ii, 
566. 
compounds  of,  with  mercury  (Pellini 

and  AuREGGi),  A.,  ii,  1014. 
separation  of,  from  selenium  (Brown- 
ing and  Flint),  A.,   ii,  934. 
Tellarium  oxychloride,  non-existence  of 
(Lenher),  A.,  ii,  231. 
dioxide  and   fused  potassium  nitrate, 
reaction  between   (Lenher    and 
Potter),  A.,  ii,  231. 
quantitative         precipitation        of 
(Browning  and  Flint),  A.,  ii, 
934. 
Tellurates,   sulphates,   and  selenates, 
isomorphism  of  (Pellini),   A.,  ii, 
1002. 
Tellurides  (Tibbals),  A.,  ii,  728. 
Tellarium,    quantitative    estimation  of 

(Gutbier  and  Fluey),  A.,  ii,  516. 
Temperatures.         See    under    Thermo- 
chemistry. 
Tephrosia  purpurea,   a  glucoside   from 

(Clarke  and  Banerjee),  P.,  16. 
Terbium,      new     method    of    isolating 

(Urbain),  A.J  ii,  671. 
Terephthalic  acid,  action  of,  on  ^-amino- 
phenols  (PuGLiESE  and  Selvaggi),  A., 
i,  105. 
Terephthalodi-^-anisidide       (Puglibse 

and  Selvaggi),  A.,  i,  105. 
Terephthalodi-i3-phenetidide  (Pugliese 

and  Selvaggi),  A.,  i,  105. 
Ternary     system,    NaaO — AljOg — SiOj 

(Wallace),  A.,  ii,  666. 
Terpene  and  camphor  series,  syntheses  in 
(KoMPi'A),  A.,  i,  726. 
iodide  from  turpentine  oil  (Casanova), 
A.,  i,  813. 
Terpene  series,  new  method  of  isomerisa- 
tion    in    the    (Aubterweil),    A.,    i, 
400. 


Terpene  ketone,  action  of  magnesium  on 
a  mixture  of  allyl  bromide  and  (Javor- 
sky),  a.,  i,  168. 
Terpenes  (Wallace),  A.,  i,  383. 
history  of  (Kondakoff),  A.,  i,  942. 
chemistry  of  (Henderson  and  Came- 
ron), T.,  969  ;  P.,  151  ;  (Hender- 
son and  Agnew),  T.,  289;  P.,  35. 
and  essential  oils,  Philippine  (Bacon), 

A.,  i,  658. 
and  ethereal  oils  (Wallach,  Rosen- 
bach,    and   MtJLLER),   A.,  i,   399  ; 
(Wallach),  A.,  i,  726,  811. 
aliphatic,  and  their  derivatives  (Enk- 

laar),  a.,  i,  111. 
of  "rosin  spirit''  (Grimaldi),  A.,  i, 

943. 
apparatus  for  preparation  of  nitroso- 
chlorides  of  (Deussen  and  Klemm), 
A.,  i,  815. 
Terpineue  question,  the  (Auwers),  A., 
i,  596. 
and  carvenen    (Semmler),  A.,  i,  110, 

942. 
action  of  chromyl  chloride  on  (Hen- 
derson and  Cameron),  T.,   969  ; 
P.,  151. 
See  also  Carvenene. 
Terpinenes  (Kondakoff),  A.,  i,  502. 
Terpinolene,  production   of,  from  carv- 
enene  (terpinene  ?)  (Semmler),  A.,  i, 
312. 
Terpinolene-erythritol  (Wallach),  A., 

i,  727. 
Tetanus-toxin,  action  of  ultra-violet  rays 
on  (Cernovodeanu  and  Henri),  A., 
ii,  822. 
Tetra-acetyl-.      See   under    the    parent 

Substance. 
ao55-Tetra-allylbutylene    glycol     (Re- 

formatsky),  a.,  i,  4. 
l:l:3:3-Tetracarboxyc2/c/obutane-2:4-di- 
malonic  acid,  methyl  ester  (Guthzeit, 
Weiss,  and  Schaefer),  A.,  i,  935. 
Tetracinnamylammonium    salts    (Emde 

and  Franke),  A.,  i,  708. 
Tetraethylc^iaminodipheny lethane  ( Bu- 

SIGNIES),  A.,  i,  737. 
^p-Tetraethylrfi'aminodiphenyl-ethyl- 
ene  and  -propylene  (Busignies),  A., 
i,  736. 
TetraethyWi'aminodiphenylmalonic 
acid,  metliyl  and  etliyl  esters  (Guyot 
and  Michel),  A.,  i,  158. 
TetraethykMaminofuroxan   (Wieland), 

A.,  i,  893. 
2:7-Tetraethyl(Ziamino  9-pheaylacrid- 
ine-2'-carboxylic  acid  {tctraethylflav- 
eosiTie),  salts  of,  and  ethyl  ester  and 
its  hydrochloride,  picrate,  and  tetra- 
bromo-derivative  (Grandmougin  and 
Lang),  A.,  i,  971. 
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Tetraethyl^^/aminotriphenylbenzyl- 

methane     and     its     hydriodide    and 

luethiodide  (Fkeund   and  Richard), 

A.,  i,  418. 
Tetraethyl'^/aminotriphenylethylmetli- 

ane  liydriodide  and  liytliogen  sulphate 

(FiiKi-ND  imd  UicHAiin),  A.,  i,  419. 
Tetraethylc/iaminotriphenylpropyl- 

methane  hydrogen  sulphate  (I<reund 

and  IIichakd),  A.,  i,  419. 
Tetraethylammoniam  bromide,  molecular 
wi'if^ht  of,  and  the  atomic  weight  of 
carlwn  (Scott),  T.,  1200  ;  P.,  173  ; 
(Thoui'E),  p.,  285. 

chloride,  additive  compound  of,  with 
selenium  dioxide  (Carnevali), 
A.,  i,  14. 
trihydrochloride,  bromide  dihydro- 
bromide,  and  iodide  trihydriodide 
(Kaufler  and  Kunz),  A.,  i, 
556. 

styplinate,  preparation  and  crystallo- 
graphy of  (Jerusalem),  T.,  1287. 
Tetraethylarsonium  iodide,  preparation 

of,  and  pharmacological  action  (GoR- 

naja),  a.,  ii,  822. 
Tetraethylflaveosine.  See2:7-Tetraethyl- 

(/mniino-9-phcnylacridine-2'-carboxylic 

aciil. 
Tetraethyloxamidediozime  (Wieland), 

A.,  i,  893. 
Tetrahydroacridone    (Tiedtkk),  A.,  i, 

255. 
Tetrahydrocresol,      acetyl       derivative 

(Mukat),  a.,  i,  146. 
A-'-Tetrahydrocymene.      See     Dihydro- 

carvenene  (Skmmler),  A.,  i,  171. 
Tetrahydrofuran,    3-hydroxy-,    and    its 

phenyhirethane    (Pari.selle),    A.,  i, 

691. 
Tetrahydro-l-methylnaplitlialene,     2:3- 

diketo- derivative  of  (Fries  and  Heh- 

pei-mann),  a.,  i,  809. 
Tetrahydronaphthylamiue,      pharmaco- 
logical investigation  of  (Jonescu),  A., 

ii,  599. 
Tetrahydronaphthylamines,        mercury 

double     salts     of    (Grohmann     and 

Brouweu),  a.,  i,  221. 
ac-Tetraliydro-/3-naphtliylamino-d-me- 

thylene  camphor  (Pope  and   Read), 

T.,  180. 
iroiw-Tetrahydronaphthylene  glycol  and 

its     diacetate,     dibenzoate,    and     di- 

phenylurethane  (Leroux),  A.,  i,  299. 
Tetrahydronaph  thy  lane  glycols  {cis  and 

trans)  Rud  their  combination  (Leroux), 

A.,  i,  299. 
Tetrahydropapaverine     and     its    salts 

(Pyman),  T.,  1614  ;  P.,  217. 
Tetrahydropapaveroline    hydrochloride 

(Pyman),  T.,  1619. 


A*-Tetrahydrophthalic  acid,   resolution 

of  the  racemic  form  of  the  fumaroid 

(Abati  and  de  Horatiis),  A.,  i,  386. 
Tetrahydrophthalic  anhydridea,  velocity 

of  addition  of  bromine  to  (Abati  and 

Soi.i.mexe),  a.,  i.  104. 
Tetrahydropyrone  compounds,  bromina- 

tion  of  (Schtvan),  A.,  i,  504. 
Tetrahydropyrrolidene-5-cyanoacetie 

acid,  2-imino-,  ethyl  ester  (Hkst  and 

Thorpe),  T.,  1530. 
Tetrahydroquinoline     and      piperidine 
rings,     relative    stability     of    (v. 
Braun),  a.,  i,  604. 

and  its  salts  (Freund  and  Richard), 
A.,  i,  417. 
Tetrahydroqnmoline,  1-cyano-,  and  its 

Bhenyl    and    j[>-tolyl    clerivatives    (v. 
kaun),  a.,  i,  604. 
Tetrahydrosalicylie    esters,    action    of 

ammonia  and   amines  on  (KoTZ   and 

Merkel),  a.,  i,  157. 
Tetrahydro-j9-xylyl  methyl  ketone  and 

its  oxime  (Hlanc),  A.,  i,  101. 
Tetraketo-2:5-dianilopiperaiiiie         (de 

Morii.piEi)  and  Rule),  T.,  551. 
2:4:6:8-Tetraketo-3:7-diphenyloctahy- 

dro-l:3:7:9-naphthatetrazazine      (Bo- 

GEiiT  and  KudPFF),  A.,  i,  844. 
Tetraketopiperazine  and  its  compounds 

with  sodium  aniyloxide,  ethoxiae,  and 

l>henoxide  (de  Mouilpied  and  Rule), 

T.,  549  ;  P.,  71. 
Tetramethozybenzoincarboxylic      acid, 

lautoui'  of  (Perk in  and  Robinson), 

T.,  405. 
Tetramethozy-a-brazanqainone(PERKiN 

and  Robinson),  T.,  399. 
Tetramethozy-a-brazotoluqainozaline 

(Perkin  and  Robinson),  T.,  399. 
Tetramethozycoumarono  f.$ocoumarin 

liydrobromide  (Perkin  and  Robinson), 

T.,  407. 
2:5:2':5'-Tetramethozytriphenylcarbinol 

(Kauffmann  and  Fritz),  A.,  i,  99. 
2:5:2:'5'-Tetramethozytriplienylmethane 

(Kauffmann  and  Fritz),  A.,  i,  99. 
Tetramethoxy-o-vinylstilbene.  See 

Laudauosen. 
Tetramethylacetone,    rfthydroxy-    (Le- 

maire),  a.,  i,  199. 
2:8:7:8-Tetramethylacridine     and      its 

aurichloride,       platinichloride,      and 

salicylate    (Senier     and    Compton), 

T.,  1626  ;  P.,  220. 
Tetramethylacridines      (Senier      and 

Compton),  T.,  l'J23  ;  P.,  220. 
4:4'-TetramethyWiamino-2:2'-azodiphen- 

ylmethane  (Duval),  A.,  i,  747. 
Tetramethyl-ju;/-(£iaminobenzil    and  its 

ozazone    (Staudinger    and      Stock- 

mann),  a.,  i,  797. 
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TetramethyWmminodiphenylt^fchloro- 
methane  (Staudinger),  A.,  i,  907. 
pj?-Tetrainethylrfmminodiphenylethane, 
-hexylene,  and  -phenylethane  (Busig- 
NiEs),  A.,  i,  736. 
Tetrametliylc?iaminodiphenyl       ketone 
tetrahydrochloride      (Kaufler     and 
KuKZ),  A.,  i,  137. 
TetramethykZmminodiplienylmalonic 
acid,  methyl  and  ethyl  esters  (Guyot 
and  Michel),  A.,  i,  158. 
Tetramethyldiaminodiphenylmetliaiie 
tetrahydrochloride    (Kaufler    and 
KuNz),  A.,  i,  137. 
trihydrobromide  (Kaufler  and  KuNz), 
A.,  i,  556. 
Tetramethylc^iaminofuchsone  (Schlenk 

and  Knorr),  A.,  i,  808. 
3:9-Tetramethylc^^aminophenoxazoniam 
nitrate    and    platinichloride    (Kehr- 
MANN  and  PoPLAWSKi),  A.,  i,  516. 
Tetramethylc?mminoplienylbenzylsulpli- 
one,  nitronitroso-,  formula  of  (Binz), 
A.,  i,  144. 
Tetramethyyiaminotriphenylmethane, 
di-  and  <ri-hydroxv-    (Votocek   and 
Krauz),  a.,  i,  518." 
Tetramethylammonium  bromide  hydro- 
bromide  (Kaufler  and  Kunz),  A., 
i,  556, 
chloride,  additive  compound  of,  with 
selenium    dioxide    (Carnevali), 
A.,  i,  14. 
hydrochloride  (Kaufler and  Kunz) , 
A.,  1,  137. 
oaj8)3-Tetramethyl-77-diallyll)utyric 
acid,  7-hydroxy-,  and  its  ethyl  ester 
and  lactone  (Refokmatsky),  A.,  i,  5. 
Tetramethyldiphenyl,  amino-  (Crossley 
and  Hampshire),  P.,  163. 
nitro-   (Crossley  and    Hampshire), 
P.,  162. 
/3^7j\-Tetramethyldodecan-C-ol,     r?-iodo- 

(Clarke),  a.,  i,  125. 
Tetr  amethy  lenepiperylium        chl  oride, 
aurichloride,  mercurichloride,  platini- 
chloride and  picrate  (Albert),  A.,  i, 
178. 
Tetramethylethylene.        See        fiy-T>i- 

methyl- A^  -butylene. 
Tetramethylflaveosine,     <e<rabromo-de- 
rivative   of,  and   ethyl   ester  and   its 
acridinium  methyl  sulphate  derivative 
(Grandmougin   and   Lang),    A.,    i, 
972. 
2:3:3:5-Tetraniethylindolenine,  reactions 
of,  and  benzoyl  derivative,  and  oxime 
and  its  acetyl  derivative  (Planchbr 
and  Carrasco),  A.,  i,  959. 
Tetramethyl  Isevulose,  preparation  of, 
from  methyl  methylfructoside  (Irvine 
and  Hynd),  T.,  1227. 


Tetramethylmethane.        See       )3;8-Di- 

methylpropane. 
2:4:2' ;4'-Tetramethyloxalyldiacetophen 
one      and      its     dioximino-derivative 
(WiDMAN  and  Virgin),  A.,  i,  657. 
Tetramethylpentamethylene  oxide  and 
dichlorohydrin     from     (Bruylants), 
A.,  i,  625. 
Tetramethylpicene,     solid,     absorption 
spectra  of,  and  of  its  solutions  (Purvis 
and  Homer),  A.,  ii,  531. 
Tetranaphthylethane   (Schmidlin    and 

Massini),  a.,  i,  562. 
Tetraphenylanthraxylilene     (  Padova), 

A.,  i,  167. 
Tetra-w-phenyldi-oi-pyrryl-p-xylene 
(Khotinsky  and  Patzewitch),  A.,  i, 
830. 
Tetraphenylglyoxalone  and  its  dihydr- 
oxy-derivative  (BiLTZ  and  Kosegar- 
ten),  a.,  i,  743. 
l:3:5:5-Tetraphenylhydantoin       (Biltz 

and  Kosegarten),  A.,  i,  743. 
Tetraphenylmethane,  ^-hydroxy-, 

bromo-,    chloro-,  and    nitro-deriva- 
tives,  and  their  acetates  and   salts 
(ZiNCKE  and  Wugk),  A.,  i,  22. 
fZi-^-hydroxy-,   and    its    bromo-    and 
bromonitro-derivatives,    and    their 
diacetates  (Zincke  and  Wugk),  A., 
i,  26. 
3-bromo-4;5-cZihydroxy,    3-chloro-4:5- 
cKhydroxy-,     and    3:4-c?ihydroxy-, 
and    their    acetates    (Zincke    and 
Wugk),  A.,  i,  23. 
l:2:4:5-Tetrazine-3:6-dicarboxylethyI- 

amide  (Mijller),  A.,  i,  847. 
l:2:4:5-Tetrazine-3:6-dicarboxyl- 

methylamide  (Muller),  A.,  i,  847. 
l:2:4:5-Tetrazine-3:6-dicarboxylpiper- 

idide  (Muller),  A.,  i,  848. 
Tetrolaldehyde,    ethyl  acetal   of.      See 

Diethoxybutinene. 
Tetronic    acid    group   (ANscHiJTZ    and 

Booker),  A.,  i,  729. 
Textile  substances  immersed  in  water  or 
in  electrolytic  solutions,  electric  charge 
of  (Larguier  DBS  Bancels),  a.,  ii, 
720. 
Tballic  salts.     See  under  Thallium. 
Thallium,  Fraunhofer  lines  of  (Fritsch), 
a.,  ii,  106. 
ultra-red  line  spectrum  of  (Pasohbn), 

A.,  ii,  630. 
volatility  of,  in  a  vacuum  and  calcula- 
tion of  the  boiling  points  of  metals 
(Kraft    and     Knocke),     A.,     ii, 
211. 
as  anode,  electromotive  behaviour  of 

(Mu'LLEr),  a.,  ii,  961. 
electrolytic    potential    of  ^Brislee), 
A.,  ii,  462. 
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Thalliuin,  univalent,  double  fluorides 
and  chlorides  of  (Ei'HKAIH  and 
lUuTECZKO),  A.,  ii,  236, 
tervalent,  now  compounds  and  double 
compounds  of  ((Jkwecke),  A.,  ii, 
676. 
and  bismuth,  mixed  crystals  of  (Tam- 

MANN  and  Mahino),  A.,  ii,  669. 
i.sumorplious  mixtures  of,  with  lead, 
electrical  conductivity  and  plasticity 
of  (KURNAKOFF  and    SCHEMTSCUU- 
i^fUNv),  A.,  ii,  855. 
Thallium  alloys  with  silicon  (Tamaru), 

A.,  ii,  14l». 
Thallium  halogen  lalta,  compressibilities 
of  (Richards  and  Jones),   A.,  ii, 
214, 
Thallio  fluorobromide  and  fluorobrom- 
ide  ammonia   (Gewecke),  A,,  ii, 
577. 
lluorochlorideand  its  compound  with 
potassium    chloride   (Qewbcke), 
A.,  ii,  577. 
nickel,  cobalt,  calcium,  strontium, 
barium,  magnesium,  zinc,  mang- 
anese, and  copper  chlorides  (Ge- 
wecke), A.,  ii,  577. 
potassium  fluoride  ((jEWEOKB),  A., 

li,  677. 
oxyfluoride  (Gewecke),  A,,  ii,  577, 
.seleiiite  (Marino),  A.,  ii,  575. 
Thallium  sulphide,  co-precipitation  of, 
with  other  sulphides  (Bruner  and 
Zawad.ski),  a.,  ii,  1010. 
ThallouB  ferric  and  chromic  fluorides, 
and  lead,  antimony,  and  bismuth 
chlorides  (Ephraim  and  Barte- 
czko),  a.,  ii,  237. 
iodide,  slowness  of  the  spontaneous 
transformation    of    the    unstable 
variety  of  (Gernez),  A.,  ii,  466. 
cobaltinitrite    (Cunningham     and 
Perkin),  T.,  1569. 
Thallium,    spectrographic    analysis    of 
commercial  (Pollok),  A.,  ii,  620. 
volumetric  estimation   of  (Muller), 

A.,  ii,  348. 
electrolytic  estimation  of  (MoRDKN), 

A.,  ii,  1054. 
volumetric  and  gravimetric  estimation 
of  (Browning  and  Palmer),  A.,  ii, 
620. 
Thermite  reactions,  theory  of  (Colson), 

A.,  ii,  546. 
Theobromine,    amount     of,     in    cocoa 
(Krkutz),  a.,  ii,  193,  606. 
sodium     derivative,     preparation     of 
easily  soluble   salts   of,    and    com- 
pound with  sodium  chloride  (Ver- 

KINIOTE  ChININFABRIKEN  (ZiMMER 

&Co.),  a.,  i,  505. 
estimation  of  (Kreutz),  A.,  ii,  193. 
xcvi.  ii. 


Thbrmochemistbt  : — 
Thermochemiitrj  of  azo-  and  of  nitro- 

so-compounds  (Sventoslavsky), 

A.,  ii,  864. 
of  nitrocompounds    (Svkntoslav- 

8KY),  A.,  ii,  863. 
of    phosphorus     compounds     (Le- 

moult),  a.,  ii,  865. 
of  the  halogens  (Thomliksom),  A.. 

ii,  862. 
Thermochemieal  data,  impossibility  of 

judging  of  relative  stabilities  of 

corresponding  compounds  of  ailrer 

and  lead  from  (Colsok),  A.,   ii, 

400. 
investigations  of  organic  compounds 

(Sventoslavsky),  A.,  ii,  23,  213, 

r.47. 

Thermodynamic  equilibrinm  and  ate- 
bility  (Trevor),  A,,  ii,  296, 
theory  of  photochemical   proceMM 
(Weiqert),  a.,  i,  219, 
Thermodynamics     of    binary     mixe<l 

liiiuids  (Bose),  a.,  ii,  214,' 
Thermo -endoimoiis  (Aubert),  A.,  ii 

.S43. 
Heat,   the  sun    as    a  source  of,    for 
chemical  experiments  (Stock    and 
Heynkmann),  a.,  ii,  720. 
Specific  heat   of   ferromagnetic  sub- 
stances (Dumas),  A.,  ii,  542. 
of  gases,  ratio  of  the,  and  its  depend- 
ence on  temperature  (Ft^RSTKNAU), 
A.,  ii,  17,  875. 
of  solid  substances  (Thirskn),  A.,  ii, 
117. 

of    solutions     (SCHLESINOER  ;      Ba- 

kowski),  a.,  ii,  375. 
Heat  of  combination  of  acidic  oxides 

with  sodium  oxides  (Mixter),  A.,  ii, 

380,  614,  865. 
Heat  of  combustion  of  gases,  simpli- 
fied method  and  apparatus  for  de- 
termining (Lemoult),  a.,  ii,  793. 

of  nitriles  and   carbylamines    (Le- 
moult), A.,  ii,  644. 
Heat  of  dissociation  of  electrolytes  iu 

organic  solvents  (Dutoit  and  Du- 

perthuis),  a.,  ii,  120. 
Heat  of  formation  of  organic  fluorine 

compounds  (Swarts),  A.,  ii,  297. 
Heat  of  hydration  (Jorissen),  A.,  ii, 

120. 
Heat   of   mixture  of   various  liquids 

(Patterson    and    Montgomerie), 

T.,  1136;  P.,  151. 
Heat  of  vaporisation,  internal  (Mills), 

A.,  ii,  861. 
Latent  heat  of  vaporisation   of   the 

solvent  and  capillary  constants,  re- 
lation  between  (Waldkn),    A.,    ii, 

119. 

95 
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Thermochemistry  : — 

Critical    temperatures.       See    under 

Critical. 
Temperature,  change  in  refractive  in- 
dex with  (Falk),  a.,  ii,  197. 
influence  of,  on  emissive   power  of 
metal3  (Hagen  and  Rubens),  A., 
ii,  358. 
low,    certain  optical  and  magneto- 
optical  properties  of  crystals   at 
(Becquerel),  a.,  ii,  200. 
Temperatures,  high,  and  high  pressures, 
apparatus  for  experiments  at  (Threl- 
fall),  p.,  153. 
Temperatures,  low,  chemical  action  of 
the  'Electric  discharge  at  (Brtner 
and  Durand),  A.,  i,  125. 
very  low,   measurement  of  (Onnes 
and  Braak),  A.,  ii,  20;  (Onnes 
and  Clay),  A.,  ii,  117. 
Ignition  temperatures  of  gases  (Dixon 

and  Coward),  T.,  514  ;  P.,  67. 
Calorimeter  of  N.  A,  Hesehus,   new 
model  of  the  (Marenin),  A.,  ii,  117. 
Thermometer,  new  form  of  platinum 

resistance  (Stern),  A.,  ii,  376. 
Thermo-regulator,   electric    (Regaud 
and  Fouilland),  A.,  ii,  379. 
new,  for  use  with  gas  (Poetschke), 
A.,ii,  973. 
Thermo-regulators,  simple  method  for 
filling  toluene  (McGowan),  A.,  ii, 
380. 
Thermoscope,  colour,  use  of  (Reben- 

storff),  a.,  ii,  146. 
Thermostat,  new  form  of  (Morse  and 
Holland),  A.,  ii,  299. 
Thermodynamics.     See  under   Thermo- 
chemistry. 
Thermo-elements  (Knopf),  A.,  ii,  640. 
Thermo-endosmosis.    See  under  Thermo- 
chemistry. 
Thermometer,    Thermo-regulator,     and 
Thermostat.        See     under    Thermo- 
chemistry. 
Thermotropy    and    phototropy,  studies 
in    (Senier    and    Shepheard),    T., 
1943  ;  P.,  246. 
Theapasia  lampas,    colouring     matters 
of  flowers  of  (Perkin),  T„  1855  ;  P., 
248. 
Thianthren.      See    Diphenylene  bisul- 
phide. 
Thianthren,         2:4:6:8-te^rachloro-3:7- 
dthydroxy-  (Fries  and  Volk),  A.,  i, 
407. 
Thianthrendisulphonic    acid    and    its 

potassium  salt  (Deuss),  A.,  i,  321. 
Thiazoline  (Willstatter  and  Wirth), 

A.,  i,  460. 
Thiele's  theory,  accuracy  of  (Straus),    i 
A.,  i,  638. 


Thioanhydrides     and     anhydrides     of 
organic   acids,  stability   relationships 
of  (v.  Braun),  a.,  i,  630. 
Thiocarbamates  of  monohydric  alcohols, 
new  method  for  obtaining  substituted 
(Roschdestvensky),  a.,  i,  300. 
Thiocarhamide  and  ammonium  thiocyan- 
ate,  new  method  of  preparing  (Ing- 
hilleri),  a.,  i,  637. 
action  of  j9-toluensulphonyl  chloride 
on  (Fromm  and  Heyder),  A.,  i, 
903. 
Thiocarhamides,    action    of    hydrogen 
dioxide  on  (Barnett),  P.,  305. 
and     thiocyanates     (Johnson     and 

Guest),  A.,  i,  371. 
a  new  class  of  (Johnson  and  Guest), 

A.,  i,  371. 
action    of,    on    the    ethyl    esters    of 
malonic     and     cyanoacetic     acids 
(Ruheman),  T.,  117;  P.,  14. 
action     of      ethyl      carbamate      on 
(Ruhemann      and       Priestley), 
T.,  449;  P.,  62. 
Thiocarbimidodimethyl        ether     (iso- 
thiocyanod'imethyl     ether)     (Johnson 
and  Guest),  A.,  i,  371. 
Thiocarbimido- ethers     (Johnson     and 

Guest),  A.,  i,  371. 
Thiocarbimidomethyl    ethyl    and    iso- 
amyl  ethers  (Johnson   and   Guest), 
A.,  i,  371. 
Thiocarbonates    (Takdgi  and  Maori), 

A.,  ii,  481. 
Thiocresol,  acetyl  derivative  of  (Auwers 

and  Akxdt),  A.,  i,  176. 
Thiocyanates,  and  ferric  salts,  reaction 
between  (Brioni),  A.,  i,  92. 
and    thiocarbimides    (Johnson    and 

Guest),  A.,  i,  371. 
and    ferric    compounds,   reaction   be- 
tween (Bongiovanni),  a.,  i,  637. 
estimation     of,    with     permanganate 
(Grossmann  and  Holter),  A.,  ii, 
449. 
Thiocyanic  acid,  volumetric  estimation 
of,  and  causes  of  low  results  (Schrod- 
er), A.,  ii,  948. 
volumetric  estimation   of,    with   per- 
manganate (Masino),  a.,  ii,  1058. 
Thiocyano-.     See  under  the  parent  Sub- 
stance. 
Thiocyano-compounds,    crystallographic  ] 
examination  of   (Steinmetz),    A.,    i, 
461. 
woThiocyanodimethyl  ether.     See  Thio- 
carbimidodimethyl ether. 
Thiodine  and  its  picrate  (DoURis),  A.,  i, 

293. 
Thioflavanone  derivatives,  transformation 
of  thiophenol   ethere    into    (AuwRRS 
and  Arndt),  A.,  i,  668. 
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Thioformamide     and    its    Iiydrate    ami 

liydrocliloride      (WilusTattek      and 

Wiuth),  a.,  i,  459. 
Thioformylpiperidine  and  its  methiodide 

(Wii.i.sTAiTKi!  and  WlKTH),  A.,  i,  460. 
Thiohydantoins,    new   method   for   ine- 

jiaration    of,    and   the   elimination  of 

.suliilmr    fioin    them    (BiLTZ,    KuEHs, 

ana  Skydki,),  A.,  i,  525. 
Thiohydroxamic   acids   (Cambi),   A.,  i, 

(JUi. 
Thioindigoid   dye    from    aeenaphthcne- 

quinone(BA.sLERCHKMi8CHE  Fabrik), 

A.,  i,  251. 
"  Thioindigotin,"     substituted     (Fahis- 

WKKKK     VOUM.     MEISTKlt,     LUCIUS,    & 

Hki  NiNii),  A.,  i,  251. 
Thiolanthraquinones,    a-,  )3-  (Farben- 

KAIUilKKN     VOUM.    F.     BaYER   k    Co.), 

A.,  i,  496. 

Thiolbenzoic  acid,  preparation  of  de- 
rivatives (if  (Badischk  Anilin-  & 
Siida-Fahkik),   a.,  i,   718. 

oThiolbenzoic      acid,     derivatives     of 
(Mayek),  a.,  i,  405,  823. 
]ilienyh'sttT  [thiosulol)  (Mayer),  A.,  i, 
406. 

4-Xhiol-l:2:3-benzotriazine  and  its  acetyl, 
benzoyl,  and  methyl  derivatives  (Reis- 
sKUT  and  GniBK),  A.,  i,  924. 

2'-Thioldiphenylamine-4-carbozylio 
acid,     2:6-(//nitro-      (Ui.i.mann     and 
WosNKSSENSKV),    A.,    i,    475. 

2  Thiol  4:6-diphenyl-l:3-dimethyltetra- 
hydroglyoxaline,  4:5  </«liydroxy- 

(BiLTZ,  Kreb-s,  and  Seyuel),  A.,  i, 
526. 

4-Thiol-l-/'-tolylaininoanthraquinone 

(FAIinEXKABUlKKN     VOUM.     F.     BaYER 

&  Co.),  A.,  i,  496. 

Thiomorpholine,  t/ihydroxy-,  hydro- 
chloride (WoLFK  ami  Marburg),  A., 
i,  16. 

jS-Thionaceticaoid,  ethyl  ester  (Matsui), 
A.,  i,  46.3. 

' '  Thioindigo  "  {2:2' -bisoxythionaphlhtn), 
(liacetyl  and  benzoyl  derivatives  (Bft- 
cHAMi'),  A.,  i,  600. 

Thionaphthen  series,  dyes  of  (Fried- 
l-ANDEIl),   A.,   i,   503. 

Thionaphthen,  2-hydroxy-,  condensation 
of,  with  aromatic  aldehydes  and 
ketones  (Friedlander),  A.,  i,  504. 

Thionaphthencarboxylic  acid,  4-chloro- 
2-amino-  (Kalle  &  Co.),  A.,  i,  252. 

/8  Thionbenzoic  acid,  ethyl  ester  (Mat- 
.sui),  A.,  i,  463. 

Thionine,  (/laraino-,  chloride  and  platini- 
chloride  of  (Barnett  and  Smiles), 
T.,  1259. 

/3-Thionpropionic  acid,  ethyl  ester  (Mat- 
sui), A.,  i,  463. 


Thionylracemic     acid,       methyl     eater 

(ScHiLi.Eu),  A.,  i,  553. 
Thionyltartaric  acid  esters  (Schiller), 

A.,  i,  552. 
Thiophen  nucleus,  reduction  of  (Thomas), 

A.,  i,  251,  600. 
TMophenol,  ;>amino-.     See  Phenyl  mer- 

captan,  /^-aniino-. 
Thiophenol  ethers,   addition   of  methyl 
sulpiiate  to  (Auavers  and  Arndt), 
A.,  i,  644. 
transformation  of,  into  thioflavanone 
derivatives   (AUWERS  and  Arndt), 
A.,  i,  668. 
Thiophenols  (Brand),  A.,  i,  855. 
Thiophosphoric  acid.     See  under  Phos- 

jiliorus. 
Thiopyrone-3:5dicarbozylic  acid.      See 
4-Ketopeuthiophcn-3:5-dicarboxylie 
aeid. 
Thio-y-pyronedithiols.      See  4-Ketopen- 

thiophendithiols. 
Thiosalicylic  acid.     See  o-Thiolbenzoic 

acid. 
Thiosalol.       See    o-Thiolbenzoic     acid, 

])henyl  ester. 
Thiosulphates.      See  under  Sulphur. 
Thiosulphonates      and      thiosulphates, 
hydrolysis  of,  by  alkali  (Fromm  and 
Erfurt),  A.,  i,  902. 
Thiotetrahydroqainazolines,  methylene- 
carbaniides,     dicarhanilinomethylene- 
diamincs      and      their       homologues 
(Sexier  and  Shkpheard),  T.,  494  ; 
P.,  72. 
Thiouretbanes  {xanlhogenamides),  crys- 
talloj^raphy   of    two   (Fedoroff  and 
Aiitemi::eff),  A.,  i,  245. 
Thioxanthone  and    o-thiolbenzoic    acid 

(Mayer),  A.,  i,  405. 
Thorium  (v.   Bolton;  Meyer),  A.,  ii, 
53  ;     (Karstens),     A.,     ii,     243  ; 
(Meyer),  A.,  ii,  820. 
presence  of,  in  rocks  (Blanc),  A.,  ii, 

366,  459. 
distribution  of,  in  the  earth's  surface 

materials  (Joly),  A.,  ii,  458,  637. 

does  it  exist  as  silicate  in  monazite  ? 

(Kress  and  Metzger),  A.,  ii,  588. 

and  its  products,  specific  radioactivity 

of  (Ashman),  A.,  ii,  111. 
action  of,  on  the  normal  and  fatty-de- 
generated  heart  (Tuveri),    A.,    ii, 
1041. 
colloidal     (Wedekind     and     Baum- 

hauer),  a.,  ii,  895. 
emanation,  diffusion  of  (Riiss),  A.,  ii, 
366,  781. 
Thorium  bromide,  hydrates  of  (Chauve- 
net),  a.,  ii,  741. 
chloride,  preparation  of  (Matignon), 
A.,  ii,  149. 
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Thorium  chloride,  hydrates  of  (Chauve- 
net),  a.,  ii,  741. 
hydrated  compounds  of,  with  alkali 
chlorides    (Chauvenet),   A.,    ii, 
584. 
anhydrous     compounds     of,     with 
alkali    chlorides    (Chauvenet), 
A.,  ii,  583. 
chlorides  and  oxychlorides  (Chauve- 
net), A.,  ii,  53. 
mercuric    iodide    (Duboin),    A.,    ii, 

316. 
nitrate  solution,  cause  of  evolution  of 
carbon  dioxide  from  (Angelucci), 
A.,  ii,  742. 
double  nitrate  and  oxalate  of  (Ange- 
lucci), A.,  ii,  742. 
nitrates    and    sulphates    with     bases 
(KoLB,    Melzer,     Merckle,    and 
Teukel),  a.,  i,  16. 
oxide,  heat  development  due  to  radio- 
activity of  (Pegkam  and   Webb), 
a.,  ii,  111. 
calcium  phosphate  (Colani),  A.,   ii, 

742. 
strontium  phosphate  (Colani),  A.,  ii, 

742. 
bromophosphate  (Colani),  A.,  ii,  742. 
chlorophosphate  (Colani),  A.,  ii,  742. 
sulphates,  basic  (Hauser  and  Wirth, 
A.,  ii,  54. 
Thorium,  estimation  of,  in  monazite  sand 
(Hauser  and  Wirth),  A.,  ii,  352  ; 
(BoRELLi),  A.,  ii,  522. 
Thorium  minerals,  principal  (Szilard), 

A.,  ii,  815. 
Thuja  plicata,   oil    from   (Schimmel  & 

Co.),  A.,  ii,  114. 
Thymol  iodide,  estimation  of  iodine  in 

(Gane  and  Webster),  A.,  ii,  613. 
o  Thymotic     acid,     and     two     isomeric 
thymotides,  crystallographic  study  of 
(RosATi),  A.,  i,  648. 
Thymotides,    C22H24O4)  crystallographic 

examination  of  (Kosati),  A.,  i,  649. 
Thymyl  salol  carbonate  (Farbenfabri- 
KEN  VOEM.  F.  Bayer  &  Co.),  A.,  i, 
245. 
Thyreoglobulin,  iodo-  (Oswald),  A.,  i, 

123  ;  Nurenberg),  A.,  i,  273, 
Thyrin,  iodo-,  observations  on  (Oswald), 

A.,  i,  123.- 
Thyroid,  possibility  of  maintaining  life 
of  animals  after  complete  excision  of 
(Frouin),  a.,  ii,  686. 
human,  iodine  in  (Kiggs  and  Beebe), 

A.,  ii,  504. 
dog's  absorption  of  iodine  by  the  (van 
Alstyne  and  Beebk),  A.,  ii,  504. 
Thyroidectomy  and  carbohydrate  meta- 
bolism (Underbill  and  Hilditch), 
A.,  ii.  917. 


Tin,  pyrophoric  (Fischer  and  Iliovici), 

A.,  ii,  232. 
electrolytic   production   of   (Thirot), 

A.,  ii,  320. 
physico-chemical        researches        on 

(Cohen),  A.,  ii,  1021. 
heat  of  oxidation  of  (Mixter),  A.,  ii, 

380. 
equilibrium  diagrams  of,  with  sulphur, 

selenium,    and     tellurium    (Biltz, 

Mecklenberg,     and     Goldbeck), 

A.,  ii,  1022. 
aluminium — copper,  liquidus  curves  of 

the   ternary  system  (Andrew   and 

Edwards),  A.,  ii,  891. 
toxicology  of,  with  special  reference  to 

canned   foods   (Schryver),    A.,   ii, 

1043. 
Tin  alloys  with  bismuth,  temperatures 

of  fusion,  specific  heats,  and  densi- 
ties of  (Marenin),  a.,  ii,  117. 
with  lead  (Degens),  A.,  ii,  888. 

explanation  of  a  contradiction  con- 
nected  with  the   constitution  of 
(Guertler),  a.,  ii,  319. 
with  silicon  (Tamaru),  A.,  ii,  149. 
Tin   iodides,  additive   products  of  am- 
monia and  (Ephraim  and  Schmidt), 

A.,  ii,  1021. 
nitride  (Fischer  and  Iliovici),  A.,  ii, 

232. 
phosphides  (Jolibois),  A.,  ii,  319. 
Tin  organic  compounds : — 

Stannithiocyanates  (Weinland  and 

Bames),  a.,  i,  462. 
Tin,  arsenic,  and  antimony,  separation  of 

(Dinam),  a.,  ii,  97. 
and  antimony,  separation  of  (McCay), 

A.,  ii,   351;  (Panajotow),  A.,  ii, 

523. 
estimation  of,  in  tin-plate  (Meyer), 

A.,  ii,  187. 
and  antimony,  estimation  of  (Cahe.n 

and  Morgan),  A.,  ii,  187. 
Tin-plate,  estimation  of  lead  in  (Crose), 

A.,  ii,  764. 
estimation  of  tin  in  (Meyer),  A.,  ii, 

187. 
Tissue,  chromaflBne,  internal  secretion  of 
(Kahn),  a.,  ii,  686  ;  (EHimANN),  A., 
ii,  909. 
Tissues  and  tissue-fluids,  neutrality  of 

(Kobertson),  a.,  ii,  748. 
distribution    of    phosphoproteins    in 

(Plimmer    ana     Kaya),     A.,     ii, 

685. 
occurrence    of    lipases    in    (Pagen- 

stecher),  a.,  li,  686. 
physiological  effects  of  selenium  com- 
pounds with  relation  to  their  action 

on  glycogen  and  sugar  derivatives  in 

the  (J0NK8),  A.,  ii,  1041. 
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{Tolyl  comjHmivds,  Mc—\.) 
TisBues  of  tlio  body,  significance  of,  as  a 
chlorine  depot  (Wahlgren),  A.,  ii, 
911. 
animal,     "accessory    brentliing "     in 
(Baitem.i  and  Stekn),    A.,    ii, 
1029. 
uricaso  in  (Hattelm  and  Steun), 
A.,  ii,  749. 
Titanium,  tjuautitative  spark  spectra  of 
(PoLi.OK),  A.,  ii,  5.30. 
tlio  opening-up  of  minerals  containing 

(Giles),  A.,  ii,  352. 
complex  ozo-salts  of  (Mazzucchelli 
and  Pantanelli),  A.,  i,  631. 
Titanium    chloride,    reduction     of,    by 
hydrogen  (GoEKGES  and  Stahler), 
a",  ii,  894. 
Jluoiidcs,     double,      with      alkaloids 

(Schaeffer),  a.,  i,  49. 
nitride  (Ruff),  A.,  ii,  406. 
rftoxide,  heat  of  formation  of  (Mixter), 

A.,  ii,  644. 
pcroxiAe,  inorganic  salts  of  (Mazzuc- 
(UiELLi  and  Pantanelli),  A.,  ii,741. 
5*S(j'uisulphate,      reduction     of     pcr- 
chloratcs  by  (Stahler),  A.,  ii,  699. 
Titanium  organic  compounds : — 
Ozotitanotartrate  (Mazzucchelli  and 
Pantanelli),  A.,  i,  631. 
Titanium,  coloration  in  peroxidised  solu- 
tions of,  and  colorimetric  method  of 
estimating  (Merwin),  A.,  ii,  942. 
volumetric  estimation  of,   and  of,   in 
the  presence  of  iron  (Hibbert),  A., 
ii,  351. 
Titrations,   iron-alum  as  a  standard  in 

(de  Koninck),  a.,  ii,  611. 
Tobacco,   tobacco-smoke,   and  smoking, 
cliemical  and   toxicological   studies 
on  (Lehmann),  a.,  ii,  334. 
manurial    experiments    with   calcium 

nitrate  on  (Stutzer),  A.,  ii,  929. 
estimation    of    relative    amounts    of 
organic    acids    in    (T6th),    A.,    ii, 
446. 
estimation  of  volatile  organic  acids  in, 
and   behaviour   of  the   oxalic   acid 
(Kissling),  a.,  ii,  707. 
Tobacco  plant,  sugars  of  the  (Ampola 

and  ScuRTi),  A.,  ii,  339. 
Tobacco  smoke,  action  of  (Lee),  A.,  ii,81. 

free  nicotine  in  (Toth),  A.,  ii,  839. 
"Tofu"  (Kato),  a.,  ii,  607. 
o-Tolidine,  3;3'-r?ichloro-,  and   its   salts 

(ScHLENK  and  Knorr),  a.,  i,  37. 
wi-Tolidine,  tetrahroxao-  and  its  tetra- 
acetyl  derivative  (Schlenk  and 
Knorr),  A.,  i,  37. 
^'-Tolualdehyde  and  ethyl  o-bromo- 
propionate,  action  of  admixed,  on  zinc 
(Strschalkovsky),  a.,  i,  304. 


{Tolyl  comjxmnds,  Me=\.) 
^^-Tolualdehyde-ammonia  (Francis),  A., 

i,  589. 
2)-ToIualdehyde-/>>-tolylhydrazone 

(Padoa  and  Graziani),  A.,  i,  965. 
Toluene,  molecular  weight  of  (Lkduc), 
A.,  ii,  382. 
bromination  of  (Hollemak,  Polar, 
van  der  La  an,  and  Euwes),  A.,  i, 
93. 
nitration  of  (Holleman),  A.,  i,  17. 
Toluene,   3:5-rfibromo-2-    and    4-nitro- 
and  3:5-rfibromo-2:6-rfmitro- 

(Blanksma),  a.,  i,  778. 
jj-chloro-,  nitration  of  (Holleman), 

A.,  i,  18. 
2-chloro-3-nitro-,       preparation       of 

(Holleman),  A.,  i,  93. 
a>-chloro-»-uitro-«-cyano-         (WisLi- 

CENUS  and  Schafer),  A.,  i,  100. 
2:5-d»hydroxy-.     See  Orcinol. 
o-nitro-,  dimcrcury  compound  of,  and 
its  sulphates  and  mercury  dinitrite 
(KALLE&  Co.),  A.,  i,  76. 
and   o-toluidine,  estimation  of  im- 
purities in  (Holleman),  A.,  ii, 
192. 
w-di'nitro-,  p-bromodiazobenzene  salt  of 
(Ponzio),  a.,  i,  338. 
o-    and   ^-diazotoluene,    o-   and  p- 
chlorodiazobenzene,  and  o-broino- 
diazobenzene  derivatives  of  (Pon- 
zio and  Charrier),  A.,  i,  444. 
«-/sonitro-,      silver      salt      (Angeli, 
Castellana,  and  Ferrero),  A.,  i, 
739. 
^Toluene-2-azo-5-chlorobenzoic        acid 
(Freundler   and   Sevestre),  A.,  i, 
69. 
2-j)-Tolueneazo-a-naplithol     (^-naphtha- 
quinoiw-'^-tolylhydrazone),  acetyl  deri- 
vative of  (NOELTING,  GrANDMOUGIN, 
and  Freimann),  A.,  i,  442. 
0-  and  7M-Tolueneazo-3-iiaphtliol,  bronio- 
(Gebhard  and  Thompson),  T.,  1120. 
«-o-  and  ^-Tolueneazo-a>-dmitrotoluene 
(Ponzio     and     Charrier),     A.,     i, 
444. 
jt^-Tolueneazo-o-phenetole  (Jacobson  and 

Huber),  a.,  i,  852. 
a-Tolueneazo-o-tolueneazodimethylanil- 
'  ine  and  its   hydrochloride  (Hewitt 

and  Thole),  T.,  1396;  P.,  208. 
^>-Toluene-??i-azotoluic  acid  (Freundler 

and  Sevestre),  A.,  i,  69. 
Tolueneazo-^- tolyl  acetates,  3-o-,  and 
3-??t-,  and  their  0-acetylhydrazo- 
derivatives  (Auwers,  Hirt,  and  v. 
der  Heyden),  a.,  1,  438. 
^-Tolueneazo-i>tolyl  propionate  and  its 
hydrazo-derivative  (Auwers,  Hirt, 
and  MiJLLER),  A.,  i,  223. 
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(Tolyl  comijounds,  Me  —  I.) 
^-Tolueneazo  4  m-xylenol  and  its  ethyl 
ether  (Jacobson  and  Fulda),   A.,  i, 
853. 
Tolaenes,      p-n\tro-,      ring-substituted, 
action     of     sodium     disulphide     on 
(Blanksma),  a.,  i,  936. 
jtj-Toluenesulphinic  acid  (Heiduschka), 

A.,  i,  144. 
Toluenesalphinic  acids,  o-  and  p-,  ferric 

salts,  reactions  of  (Thomas),  T.,  343. 
p-Toluenesulphinyl  chloride  (Hilditch 

and  Smiles),  A.,  i,  19. 
p-Toluenesulphoallylamide  ( Wedeki  nd 

and  Oberheide),  A.,  i,  904. 
^-Toluenesulphoallylisobutylamide    and 
its    hydrochloride    (Wedekind     and 
Oberheide),  A.,  i,  904. 
;?-Toluenesulphozsobutylamide     (Wede- 
kind and  Oberheide),  A.,  i,  904. 
o-Tolnenesalphonic  acid,  4-methylaniino- 
and   2:3-c?initro-4-methylaminophenyl 
esters  (Reverdin  and  de  Luc),  A.,  i, 
377. 
jt7-Toluenesulphomc  acid,   2:4-dinitro-a- 
naphthyl    and    2:4-c?tnitro-a-napli- 
thylpyridinium    esters    (TJllmann 
and  Bruck),  A.,  i,  21. 
2:4:6-<rtnitro-3-hydroxyphenyl    ester, 
diethylaniline  salt  (Ullmann   and 
Bruck),  A.,  i,  23. 
p-Toluenesulphonyl  chloride,   action  of 
arsenites  on  (Gutmann),  A.,  i,  144. 
action  of,   on  thiocarbamide  (Fromm 

and  Heyder),  A.,  i,  903. 
2:6-c?i-chloro-,      and     2:3:6-<Wchloro- 
(Anilinfarben  &  Extrakt-Fabri- 
KEN'  VORM.   J.   R,.   Geigy),  A.,   i, 
706. 
Tolaenesulphonylamino-.     See      under 

the  parent  Substance. 
^-Tolnenesulph  onylanthranilic        acid, 
ethyl  ester,  and  chloride  (Schroeteu 
and  Eisleb),  A.,  i,  576. 
2>Tolaene8alphonyloxyanilinoacetic 
acid  and  its  ethyl  ester  and  di-  and 
^ri-nitro-derivatives    (Reverdin   and 
DE  Luc),  A.,  i,  914. 
Toluene-a»-8ulplionyl-;;-phenylenediam- 
ine    (Morgan    and    Pickard),     P., 
301. 
Toluene- w-8ulphonyl-;'-phenylenediazo- 
imide  (Morgan  and    Pickaud),    P., 
301. 
;7-Toluene8alphonylplienyletliylamine 

(Johnson  and  Guest),  A.,  i,  785. 
o-Toluic  acid,  4-hydroxy-,  reduction  of 
(Baudisch,  Hibbert,  and  Perkin), 
T.,  1870;  P.,  249. 
6-hydroxy-,   reduction  of  (Baudisch 
and  Perkin),  T.,  1883  ;  P.,  249. 
m-Toloic  acid  (Muller),  A.,  i,  159. 


{Tolyl  compotmds,  Mc  =  \.) 
m-Toluic  acid,  amino-  and  nitroaniino- 
derivatives  of  (Bogekt  and  Kropff), 
A.,  i,  583. 
4:6-e?iacetylamino-       (Bogert      and 

Kropff),  A.,  i,  584. 
5-hydroxy-,   reduction   of  (Meldrum 

and  Perkin),  T.,  1889  ;  P.,  249. 
4-,    5-,    and   6-nitro-,   methyl   esters, 
and    5-aniino-     (Mijller),    A.,     i, 
160. 
o-nitroso-,  preparation  of  (Freundler 
and  Sevestre),  A.,  i,  70. 
Toluic  acids,  o-,  m-,  and  p-,  preparation 
of   anhydrides   of,    and    silver    salts, 
action   of    sulphur    monochlorido    on 
(Denham),  T.,  1239  ;  P.,  179. 
m-Toluic  anhydride  (Denham),  T.,  1240; 

P.,  179. 
Toluidine    hydrogen    tartrates,    o-,    m-, 
and  p-,    rotatory  power  of    (MiN- 
GuiN  and  Wohlgemuth),  A.,  i,  11. 
trinitrito-^-toluidiuoplatoate.  See 

under  Platinum. 
o-Toluidine  and  o-nitrotoluene,   estima- 
tion of  impurities  in  (Hollemanj, 
A.,  ii,  192. 
3:5-c?ibromo-4-nitro-  (Blanksma),  A., 
i,  780. 
m-Toluidine    picrate,    preparation    and 
crystallography     of     (Jerusalem), 
T.,  1284. 
2:4;6-<ribromo-5-nitro-     (Blanksma), 
A.,i,  780. 
^'-Toluidine,  latent  heat  of  vaporisation 
of,  and  association  of  (Kurbatoff), 
A.,  ii,  132. 
acetyl       derivative.      See       Aceto-j)- 

toliiidide. 
cobaltini  trite       (CUNNINGHAM       and 

Perkin),  T.,  1566. 
^'-Toluidine,  3:5-rfibromo-2-nitro- 

(Blaxksma),  a.,  i,  780. 
2-iodo-  (Blanksma),  A.,  i,  937. 
4-o-Toluidiiiocoumarin        {bcnzotetron-o- 
toluidide)  (Anschijtz,  Anhpach,  Fre- 
SENius.  and  Claus),  A.,  i,  662. 
10(7)-^-Toluidino-l-hydroxynaphtha- 
cenequlnone,  7(10)-ch]oro-  (Harrop, 
NoKRis,  and  Weizmann),  T.,  285. 
j!>-Toluidino-7-itaconic  acid,  ethyl  ester 
(Wislicenus,  Boklen,  and  Reuthe), 
A.,  i,  10. 
l-p-Toluidino-8 -methoxyanthraquin- 
one,    4-amino-    (Karbwerke    vorm. 
Meister,  Lucius,  &  BrDning),  A., 
i,  243. 
6-;j-Toluidino  4  methylanthrapyridone 
(Badische  Anilin-  &  Soda-Fabrik), 
A.,  i,  262. 
8-Toluidinonaphthylthiocarbamide,    o-, 
and 2)-  (Sach-s),  A.,  i,  432. 
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{Tolyl  compounds,  ^fe  =  \.) 
4-(;))-Tolaidino-7-methyIcoamarin  (An- 

scHiJTZ,  Waonek,  and  Junkkrsdorf), 

A.,  i,  664. 
;;-Tolaidinoinethyleneacetoacetaiiilide 

(Dains  ami  liuowN),  A.,  i,  781. 
0-  and  7»-Toluidinoinethyleiieacetyl- 

acetone  (Dains  and  Uuown),  A.,  i, 

782. 
M-Tolaidinomethylenebenzylcyanide 

(Dains  and  Hkown),  A.,  i,  782. 
;)-Tolaidino-(^-methylenecamplior,    rota- 
tory power  of  (I'oi'K  and  Read),  T., 

177  ;  P.,  19. 
4-o-Tolnidinomethylene-l  3-dipheiiyl-5- 

pyrazolone  (Dains  and  Brown),  A.,  i, 

782. 
»i -Tolaidinomethylenemalonic         aeid, 

ethyl    ester,    «i-tolui(lide    of    (Dains 

and  Hkown),  A.,  i,  781. 
4-j>-Toluidinomethylene-l-phenyl  3- 

methyl-5-pyrazolone      (Dain.s     and 

Brown),  A.,  i,  782. 
Toluidinoperimidine,     2-o-,     and     2p- 

(Sachs),  A.,  i,  432. 
Tolanaphthazine,      new      (Noelting, 

Grandmoitgin,  and  Freimann),  A.,  i, 

443. 
0-,  vi',  and;>-Toluobornylamide(FRANK- 

lAND  and  Bakuow),   T.,  2040;    P., 

263. 
;>-Toluoylazobenzene  (Ponzio  and  Char- 

KIER),  a.,  i,  443. 
j[)-Toluoylazo  ;)-bromobenzene     (Ponzio 

and  Charrikr),  A.,  i,  443. 
2-p-Toluoylbenzoic  acid,  <r?nitro-,  and 

^rtamino-  (Badische  Anilin- &  Soda- 

Fabrik),  a.,  i,  243. 
a-^-Toluoyl-/3-;)-bromophenylhydrazine, 

)8-nitroso-  (Giovetti),  A.,i,  739. 
/3-/)-Toluoyl-a-/)-bromophenylhydrazine 

(Ponzio  and  Charrikr),  A.,  i,  443. 
9»-Toluoylfomiic  acid,  6-hydroxy-,  and 

its  anil  (I^'kies  and  Finck),  A.,  i,  43. 
;)-ToluoyIformic  acid,  3-hydroxy-  (Fries 

and  Finck),  A.,  i,  44. 
o-p-Toluoyl-)3-j:>-tolylhydrazine,   and  $- 

nitroso-  (Giovetti),  A.,  i,  738. 
o-Tolyl       caniphor-3-9ulphonate,       and 

hydrogen    camphorate,   and    rotatorj' 

powers  of  (Hilditch),  T.,  338. 
m-Tolyl  glycerol  ether,  5-chloro-   (Eh- 
lotzky),  a.,  i,  786. 

mercaptan,  2:4-rfiamino-,  and  its 
hydrochloride  (Schultz  and  Bey- 
schlag),  a.,  i,  269. 

methyl  ether,  4-nitro-,  and  4-aniino-, 
ana  its  acetyl  derivative  (Khotin- 
SKY  and  Jacopson-Jacopmann), 
A.,  i,  805. 
;>-Tolyl  acetate,  o-benzoylamino-  (Au- 
WERS  and  Eisenlohr),  A.,  i,  916. 


{Tolyl  compounds,  Me=l.) 
^T-Tolyl  benzoate,  o-acetylamino-,  and  it« 
diacetylbenzoyl  derivative  (Auwers 
and  Eisenlohr),  A.,  i,  916. 

carbonate,  o-nitro-  (Farbwerke  vorm. 
Meister,  Lucius,  &  Bruning), 
A.,  i,  299. 

chlorothiolacetate  (Auwers  and 
Arndt),  a.,  i,  176. 

proj)ionate,    o-acetylamino-   (Auwbrs 
and  Eisenlohr),  A.,  i,  916. 
Tolyl  antinionites,  «-,  m-,  and  p-  (Mac- 
Key),  T.,  608;  P.,  98. 
;?-ToIylacetoacetic     acid,     o-hydroxy-, 

methyl  ester  (Guyot  and  Badonnel), 

A.,  i,  305. 
Tolylacetonitrilet,  formation  of  methyl 

derivatives  of  2-phenyl-l:3naphthyl- 

endiamine  from  the  three  (Be.st  and 

Thorpe),  T.,  261  ;  P.,  28. 
Tolylamino-.     See  Toluidino-. 
«-;'-ToIyli5oamyloxymethyltliiooarbam- 

ide    (Johnson    and    Guest),    A.,   i, 

371. 
N-m-    and    /^-Tolylanisaldozimes    and 

their     hydrogen    /ri-iodides     (Beck- 

MANN,      Ebert,      Netscher,      and 

ScHULz),  A. ,  i,  653. 
Tolylanthraqainone,  2-c]iloro-5-  and  2- 

chloro-8-aniino-    (Badische   Anilin- 

&  Soda-Fabi:ik),  a.,  i,  940. 
Tolylarsinic  acids.    See  under  Arsenic. 
^-Tolylaaramine,      2-amino-     (Grand- 

MOi'GiN  and  Lang),  A.,  i,  974.    " 
jyT-p-Tolylbenzaldozime  hydrogen  petUa- 

iodide  (?)   (Beckmann,  Ebert,  Net- 
scher, and  ScHULz),  A.,  i,  654. 
j9-Tolylbenzylphthalamide  (Tingle  and 

Brenton),  a.,  i,  799. 
m-Tolylborio  acid.     See  under  Boron. 
o-Tolyl-<cr<. -butyl  alcohol  (Carr4),  A., 

i,  544. 
m-Tolyl-/cr^ -butyl  alcohol  and  its  acetyl 

derivative  (CarriS),  A.,  i,  544. 
;>-Tolylcainphoramic  acids,  a-  and  0-cis- 

and  -tranS'  and  iinides  of  (Abati  and 

DE  Notaris),  a.,  i,  783. 
4-^  Tolylcinnoline  and  its  salts  (Stoerm- 

ER  and  Fincke),  A.,  i,  843. 
i8-/)-Tolylcrotonic    acid    and    its    ethyl 

ester,  and  metallic  salts  (Matschure- 

vitsch),  a.,  i,  304. 
Tolyldiazohydroxylamino-j9- toluene,  o-, 

VI-,    and  p-,    and    bromo-derivatives 

(Gebhard  and  Thompson),  T.,  772, 

1117. 
5-o-Tolyl-2:4-di-o-methylbenaylpyrimid- 

ine,  6-amino-  (Best  and  Thorpe),  T., 

266. 
5-^-Tolyl-2:4-di-jo-methylbenzyIpyrim- 

idine,  6-amino-,  and  its  hydrochloride 

(Best  and  Thorpe),  T.   271. 
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( Tolyl  compounds.  Me = 1 . ) 
5  -??i-Tolyl-2 :4-di-m-methylbenzylpyrim- 

idine,  6-amino-,  and  its  hydrochloride 

(Best  and  Thokpe),  T.,  268. 
i^-Tolyldimethylpyrazolone,     compound 

of,  with  mercuric  oxide  (Euky),  A.,  i, 

57. 
i)-Tolyldimethylstilphonium  methyl  sul- 
phate (AuwERS  and  Akndt),  A.,  i,  644. 
m-Tolyleaediamine,  action  of  sulphur  on 

(ScHULTZ  and  Beyschlag),  A.,  i,  269. 
•-^-Tolylethoxymethylthiocarhamide 

(Johnson  and  Guest),  A.,  i,  371. 
wi-Tolylethyl  alcohol,  acetyl  derivative 

of(CARR6),  A.,i,  544. 
tert.-O;  and  -p-Tolylfenchol  (Leroide), 

A.,  i,  596. 
Tolylidenecamphors,   m-,   and  p-,  pre- 
paration of  (Haller  and  Bauer),  A., 

i,  595. 
jp-Tolyliodoxyfluoride  hydrofluoride 

(Weinland  and  Reischle),  A.,  ii,  37. 
p-Tolylmethylallylcarbinol     (Grishke- 

witsch-Trochimowsky),  a.,  i,  151. 
p-Tolylmethylethylsulphonium    methyl 

sulphate  (Auwers  and  Arndt),  A., 

i,  645. 
Tolylmethylf urf uraldehy  de       (  Fenton 

and  Robinson),  T.,  1338. 
2-o-Tolyl-l-metliyl-A^-c2/c^ohexene 

(Murat),  a.,  i,  147. 
)8-/)-Tolyl-o-methylhydracrylic  acid  and 

its  ethyl  ester,  and  silver  and  sodium 

salts  (Strschalkovsky),  A.,  i,  304. 

i8-^-Tolyl-)3-methylhydracrylic  acid 

(Matschurevitsch),  a.,  i,  304. 

metallic  salts  (Grishkewitsch- 
Trochimosky),  a.,  i,  151. 
2)-Tolyl  methyl  ketone  and  ally!  iodide, 
action  of  magnesium  on  a  mixture 
of  (Grishkewitsch-Trochimow- 
sky),  a.,  i,  151. 

and  ethyl  bromoacetate,  action  of  zinc 
on    admixed    (Matschurevitsch), 
A.,  i,  304. 
6-o-Tolyl-l-metliyl-5:7-naphthylenedi- 

amine,   and   its  dihydrochloride   and 

diacetyl       derivative       (Best       and 

Thorpe),  T.,  226;  P.,  29. 
6-TO-Tolyl-2-methyl-5:7-naphthylenedi- 

amine,   and   its  dihydrochloride  and 

diacetyl       derivative       (Best      and 

Thorpe),  T.,  269;  P.,  29. 
7-p-Tolyl-2-methyl-6:8-naphthyleiiedi- 

amine,   and   its   dihydrochloride  and 

diacetyl      derivative       (Best       and 

Thorpe),  T.,  272;  P.,  29. 
^■Tolyl  methyl  thioether  (Auweus  and 

Arndt)    A.,  i,  175. 
8-o-and-p-Tolyl-6-methyl-2-thio-l:2:8:4- 
tetrahydroquinazoline    (Senier    and 
Shepheard),  T.,  503. 


{Tolyl  compounds,  Me  =  \.) 

s-^-Tolyl-o-naphthylcarbamide  (Senier 
and  Shepheard),  T.,  502. 

iV^-^-Tolyl-o-nitrobenzaldoxime  (  Beck- 
mann,  Ebert,  Net.scher,  and 
ScHULz),  A.,  i,  654. 

^S'-o-Tolyloxyisopropyl  alcohol,  i8-amino-, 
and  its  salts  and  benzoyl  derivative 
(Boyd  and  Knowlton),  T.,  1804 ; 
P.,  235. 

/3-;j-Tolylpeiitane-j85€-triol  (Grishke- 
witsch-Trochimowsky),  a.,  i,  151. 

2?-Tolylphthalamic  acid,  benzylamine 
salt  (Tingle  and  Brenton),  A.,  i,  799. 

Tolylphthalamic  acids,  m-  and  p-,  and 
the  benzylamine  salts  of  the  m-acid 
(Tingle  and  Roeker),  A.,  i,  29. 

m-Tolylphthalimide  (Tingle  and 
Roeker),  A.,  i,  29. 

o-^J-Tolylpropaldehyde,  isolation  of,  from 
terpinene  (Henderson  and  Cameron), 
T.,  973  ;  P.,  151. 

m-Tolylisopropyl  alcohol  and  its  acetyl 
and  benzoyl  derivatives  (Carr6),  A., 
i,  544. 

S-m-Tolylquinoxaline,  2:4'-c?ihydroxy-, 
(Fries  and  Finck),  A.,  i,  43. 

3-j?-Tolylquinoxaline,  2 : 3'-dthydroxy- 
(Fries  and  Finck),  A.,  i,  44. 

-y-o-Tolylsalicylaldoxime  and  its  hydro- 
gen tri-iodide  (Beckmann,  Ebert, 
Netscher,  and  Schulz),  A.,  i,  654. 

iV-;?-Tolyl8alicylaldoxime  and  its  hydro- 
gen pentaiodide  (Beckmann,  Ebert, 
Netscher,  and  Schulz),  A.,  i,  653. 

o-Tolylsulphoxyacetic  acid,  js-chloro-, 
and  its  homologues  (Kalle  &  Co.), 
A.,  i,  477. 

^-Tolyltartronic  acid,  methyl  and  ethyl 
esters (Guyot  and  Esteva),  A.,  i,  237. 

jP-Tolylthiocarbamide,  action  of  methyl- 
eneaniline  on  (Senier  and  Shep- 
heard), T.,  505. 

s-  1-Tolylthiocarbamido  -1:3: 4-triazole 
(BtJLOw),  A.,  i,  681. 

jj-Tolylthiolacetic  acid  bromide  and  di- 
bromide  (Pummeuer),  A.,  i,  580. 

Tomatoes,    manurial    experiments   witli 
calcium  nitrate  ou  (Stutzer),  A., 
ii,  929. 
preserved,  detection  of  salicylic  acid 
in  (Saporetti),  A.,  ii,  101. 

Toxic  effects  of  eserine,  effect  of  mag- 
nesium on  (Joseph),  A.,  ii,  170. 

Toxicoloey  of  chlorates  (Faces  Virgili), 
A.,  li,  753. 
of  nickel  carbonyl   (Armit),  A.,   ii, 
168. 

Toxin  and  toxin-antitoxin  combinations 
in  presence  of  serum  proteins,  action 
of  salts  on  (Pick  and  Schwahz),  A., 
ii,  598. 
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Train  oil,  Japanese,  solid  constituents 

of  (Okada),  a.,  i,  7. 
Transport  numbers.     See  under  Electro- 
chemistry. 
Transudates,      influence      of     calcium 

chloride  on  the  formation  of  (Loeb, 

Fleisoheu,     and     Hoyt),     A.,     ii, 

262. 
Trehalose,  synthesis  of  new  disaccharides 

of  the   type  of  (Fischer  and  Del- 

kkUck),  a.,  i,  633. 
;'*'oTrehalose  and  its  octo-acctyl  deriva- 
tive (FiscHKR  and  DelbrDck),  A.,  i, 

633. 
Triacetalylamine,    preparation    of,   and 

its  additive  salts  (Wolff  and  Mar- 

BUKo),  A.,  i,  15. 
Triacetonitrile  oxide  (Wi eland),  A.,  i, 

217. 
2:4:6-Triacetozybenzene-l:3-dicarboxyl- 

ic  acid,  5-nitro-,  ethyl  ester  of  (Leuchs 

and  Geserick),  A.,  i,  107. 
3:l':4'-Triacetozy-l-methylbrazan 

(Ghafmann  and  v.  Kostaxe(;ki),  A., 

i,  250. 
2:6:6-Triacetyl-l:5-diphenylrt/^cohezan- 

3-one  (KuHEMANN),  T.,  114. 
Triacetylc//c/ohexantrione  and  its  copper 

salt,  two  monophenylhydrazones  and 

oxinie  (Heller),  A.,  i,  656. 
Triacetyltribenioylcyc/ohexantrione 

(Heller),  A.,  i,  656. 
Triacetyl-.     See  also  under  the  parent 

Substance. 
Trialkylacetic  acids,  general  method  for 
the   preparation    of   (Haller   and 
Bauer),  A.,  i,  131. 

derived      from      new      trialkylaceto- 
phenones    (Haller    and    Baubb), 
A.,  i,  654. 
Trialkylacetophenones,   new,    and    tri- 
alkylacetic acids  from  them  (Haller 

and  Bauer),  A.,  i,  654. 
Triallylcarbinol    and    its    hexabromide 

(Reformatsky),  a.,  i,  3. 
Triamylamine  hydrochloride,  action  of, 

on  ethyl  alcohol  (van  Hove),  A.,  i, 

701. 
Triangles,  substitute  for,  in  desiccators 

(Easley),  a.,  ii,  431. 
Triazo-group  (Forster),  T.,  184,  433; 

P. ,  25,  69  ;  (Forster  and  Mijller), 

T.,  191,  2072;  P.,  26,  291. 
Triazoacetic  acid,  its  triazoethyl  ester, 

chloride,      anilide,      and     anhydride 

(Forster       and       MiJLLEB),        T., 

200. 
Triazoantipyrine   {i-triazo-l-phenyl-2:Z- 

diinethyl pyrazolone)      (Forster     and 

MiiLLER),  T.,  2072;  P.,  291. 
j7-Triazobenzaldozinie     (Forster     and 

Dunn),  T.,  430. 


a-Triazobutyric  acid  and  its  ethyl  ester, 
silver  and   brucine  salts    and    amide 
and  the  resolution  of  the  brucine  salt, 
ethyl    ester  and    the  amide,   and  l- 
(FoRSTER  and  MiJLLER),  T.,  193. 
a-Triazotsobutyric  acid    and    its  ethyl 
ester,  silver  and  potassium  salts  and 
amide  (Forster  and   Mullkr),    T., 
196. 
l:2:5-Triazole,  1-amino-,  and  its  picrate 
and    hydrochloride,    and     1-benzoyl- 
amino-  (v.  Pechmann  and  Bauer), 
A.,  i,  271. 
l:3:4-Triazole,   1-amino-,  action  of,  on 
diketones  (BiJLOW  and  Weber), 
A.,  i,  614. 
and  its  2:5-substitution    products, 
action  of,  on  methvlbromocoumalic 
acid  (BuLOW  and  Weber),  A.,  i, 
613. 
the    amino-group    of,    and   formyl- 
amino-,  and   its   metallic  deriva- 
tives (BuLOw),  A.,  i,  680. 
and  its  platinichloride,  tetrachXoro- 
plato-compound,  aurichloride,  and 
^richloroauro- com  pound        (Pel- 
LizzARi),  A.,  i,  531. 
l(l':3':4')-Triazolyl-2:5-dimethylpyrrole- 
3:4-dicarboxylic    acid    and    its    am- 
monium and  silver  salts  (Bt)LOW  and 
Werer),  a.,  i,  614. 
l-Triazolyl-2:6-lutidone    (BDlow    and 

Weber),  A.,  i,  614. 
l(l':3':4')-Triazolyl-2-pyridone-5-carb- 
ozylic   acid,  3-bromo-,   methyl   ester 
(BiJLOW  and  Weber),  A.,  i,  613. 
Triazolyl-pyrrole  and  -lutidone  deriva- 
tives  (BuLow    and  Weber),    A.,   i, 
614. 
4-Triazo-l-phenyl-2:3-dimetbylpyrazol- 

one.     See  Triazoantipyrine. 
a-Triazo?sovaleric    acid    and    its  ethyl 
ester,  silver  salt,  and  amide  (Forster 
and  MiiLLER),  T.,  198. 
Tribenzamide,  formation  of,  by  action  of 
benzoyl  chloride  on  urine  (Ellinoer 
and  Riesser),  A.,  ii,  914. 
Tribenzonitrile  oxide  (Wieland),  A.,  i, 

217. 
Tribenzylmethyl  bromide  and   chloride 

(Schmerda),  a.,  i,  564. 
Tribenzylsilicyl     oxide.        See     under 

Silicon. 
Triboluminescence  (Gernez),  A.,  ii,  108; 

(Tkautz),  a.,  ii,  454. 
Tricamphorylarsinic  acid.      See  under 

Arsenic. 
Tricamphorylstibine  chloride.  See  under 

Antimony. 
Tricinnamyletbylammonium     chloride, 
and      platinichloride       (Emde      and 
Fraxke),  a.,  i,  708. 
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o75-Triethoxy-A/3-butylene  (Gauthier), 

A.,  i,  355. 
aaa- Triethylacetophenone  and  its  oxime 

(Haller  and  Bauer),  A.,  i,  109. 
Triethylamine  picrate    and    styphnate, 

preparation    and    crystallografthy    of 

(Jerusalem),  T.,  1281. 
Triethylammonium  chloride,  double  salt 
of,   with   silver  cyanide  (Michael 
and  Hibbert),  A.,  i,  92. 

cyanide  (Michael  and  Hibbert),  A., 
i,  92. 

iridichloride  (Gutbier  and  Lindner), 
A.,  ii,  1026, 
Triethylsulphine   bromide,   rate  of  de- 
composition of,    in    various    solvents 

(V.  Halban),  a.,  ii,  722. 
Trifulmin  (Wieland),  A.,  i,  217. 
Trigonelline  from  plants,  preparation  and 
estimation    of   (Schulze),    A.,    ii, 
605. 

behaviour  of,  in  the  animal  organism 
(Kohlrausch),  a.,  ii,  918. 
TricT/cZohexylme  thane,     preparation     of 

(Godchot),  a.,  i,  19. 
Tri-imides  of  m-  and  ^-azo-  and  azoxy- 

benzenes  (Buchner),  A.,  i,  979. 
Tri-indylmethane  dyes  (Ellinger  and 

Flam  and),  A.,  i,  846. 
Trimellitic   acid,   nitro-   (Schultz   and 

Herzfeld),  a.,  i,  898. 
2:4:6-Trimethoxybenzaldehyde  and    its 

bispyrazolone    derivative    (MuNDlcl), 

A.,  i,  720. 
Trimethoxybenzoincarboxylic         acid, 

hydroxy-,  and  its  lactone  (Perkin  and 

Robinson),  T.,  404. 
2:3:4-Trimethoxybenzoyl    chloride    and 

cyanide  (Mauthner),  A.,  i,  161. 
Trimethoxy-a-brazanquinhydrone  (Per- 
kin and  Robinson),  T.,  396. 
Trimethoxy-o-brazanquinone     (Perkin 

and  Robinson),  T.  ,  394. 
Trimethoxy-)3-brazanquinone,    prepara- 
tion of  (Perkin  and  Robinson),  T., 

398. 
Trimethoxy-a-brazotoluqninoxaline 

(Perkin  and  Robinson),  T.,  395. 
ayS-Trimethoxy-Ap-bntylene  (Gau- 

thier), A.,  i,  355. 
Trimethoxycoumaronoisocoumarin,    and 

its    hydrobromide    and     Tnonobromo- 

(Pekkin  and  Robinson),  T.,  400. 
2:3':4'-Trimethoxydibenzyl-a-carboxylic 

acid  (CzAPLicKi,  v.  Kostanecki,  and 

Lampe),  a.,  i,  236. 
Trimethoxymagenta  and  colour  base  from 

(Finger),  A.,  i,  518. 
3:4:8-Trimethoxyphenanthrene-9-carb- 

oxylic  acid,  5-bronio-,  and  its  methyl 

ester  (Knorr  and  Horlein),  A.,  i, 

919. 


2:3:4-Trimethoxyphenylglyoxylic     acid 

and  its  amide  (Mauthner),  A.,  i,  161. 
2. 4;  6-Trimethoxyphenyl  methoxymethy I 

ketone  (Herzig  and  Hokmann),  A., 

i,  165. 
2 : 4 : 5-  Trimethoxyphenyl-  a-naphthy  1  - 

carbinol  (Szi^ki),  A.,  i,  920. 
2:4:5-Trimethoxyphenylpropylcarbinol 

(Szi^Ki),  A.,  i,  920. 
2:4:5-Trimethoxyphenyl-jo-tolylmethyl 

ether  (Szi^ki),  A.,  i,  919. 
Trimethoxystilbene,bromonitro-  (Knorr 

and  Horlein),  A.,  i,  919. 
2:3':4'-Triniethoxy8tilbene-a-carboxylic 

acid  (CzAPLicKi,  v.  Kostanecki,  and 

Lampe),  A.,  i,  236. 
Trimethylamine,    production  of  hydro- 
cyanic acid  from  (Voeekelius),  A. , 
i,  776. 

detection  of,  in  urine  (Takeda),  A., 
ii,  837. 

trihydrochloride,  and  dihydrobromide 
(Kaufler  and  Kunz),  A.,  i,  556. 

styphnate,  preparation  and  crystallo- 
graphy of  (Jerusalem),  T.,  1286. 
Trimethylammonium    chloride,    double 
salt  of,  with  silver  cyanide  (Michael 
and  Hibbert),  A.,  i,  92. 

iridichloride  (Gutbier  and  Lindner), 
A.,  ii,  1025. 

tungstate  (Ekeley),  A.,  i,  556. 
3:2':4'-Trimethylazobenzene,6-hydroxy-. 

See  4-w-Xyleneazo-j:;-cresol. 
3:5:4'-Trimethylazobenzene,  6-hydroxy-. 

See  p-Tolueneazo-4-?«-xylenol. 
5:6:7-Trimethyl-l:2:4:9-benztetrazole 

{i:5:6-tnmethyl-2:'S:7:0-diazpi/ridaz- 

i7ii)  (BiJLOw  and  Weber),  A.,  i,  615. 
Trimethylbrazilone,      constitution      of 

(Perkin and Robinson),T. ,381 ;  P., 31. 
aoj8-Trimethyl->! -butyric    acid    and    its 

amide  (Haller  and  Bauer),  A.,  i,654. 
Trimethylwocarbamide   and   its  hydro- 
chloride (McKee),  a.,  i,  636. 
3 .4:5-Trimethylcarbonatobenzoic     acid, 

ethyl  ester  (Fischer),  A.,  i,  310. 
4:5:6-Triniethyl-2:3:7:0-diazpyridazine. 

See    5:6:7-Trimethyl-l :2:4:9-benztetr- 

azole. 
2':9:10-Trimethyldihydronaphthacridine 

(Freund  and  Bode),  A.,  i,  515. 
l:2:2-Trimethyldihydroquinoline  and  its 

picrate  (Freund  and  Richard),  A.,  i, 

418. 
Trimethylene    chlorobromide    and    di- 

bromide,  preparation  of  (BruylaNTs), 

A.,  i,  198. 
Trimethylene  compounds,  cyclic,  of  the 
.CH2 


type,  RHCv 
226. 


'/  I  '(Bkuylants),  a.,  i, 


CH, 
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l:2:4-Trimethyl-4-etliyl-A':'-f7/c?oliexad- 
ien-6-ol,   :J-cyaiio-,  and  its  carbonate 
and  benzoyl  derivative  (Gakdner  and 
Hawoktii),  T.,  1960. 
l:2:4-Trimethyl-4-ethyl-A'-CT/c/oliexene- 
3-carbozylic     acid,    6-iniino-3-cyano- 
(Gaudnkk     and      Hawokth),      T., 
1959. 
Trimethylgallic     acid,     occurrence     in 
nature  of,  and  silver  salt  of  (Power 
and  Mookk),  T.,  •254. 
/35C-TrimetliyIlieptan-5ol  (BoDBOUX  and 

Taiioiikv),  a.,  i,  f)46. 
l:l:6-Trimethyl-A--^  n/c/ohexadien-3-ol- 
6-oarbozylic  acid,  2:6-rftcyano-,  ethyl 
ester     and     its     benzoyl     derivative 
(Gakdner     and      Hawokth),      T., 
1958. 
2:6:6-Trimethylc-y</ohexanecarboxylic 
acid,  4 -amino-,  etiiyl  ester,  hydroxide 
and    iodide    of    (Mekling,    Weldk, 
KiciiWKDE,      and     Skita),      A.,      i, 
482. 
2:6:6-Trimethylc.wZoliexane-l-carboxylic 
acid,  4-chloro-,   and   4-bromo-,   ethyl 
esters  (Meklino,  Welde,  Eichweue, 
and  Skita),  A.,  i,  481. 
l:l:5-Trimethyl-A*-ci^r/(jhexen-3-one 
(iaophoro)ie)  and  some  of  its  lionio- 
logues,  synthesis  of  (Crossley  and 
GiLLINO),  T.,  19. 
preparation   of    (Crossley   and  GiL- 
MNO),  P.,  96. 
p-Trimethylhydrobenzamide  (Francis), 

A.,  i,  589. 
3:3:5-Trimethylindolenine-2-formamid- 
oxime  (Planchek  and  Cakka.sco),  A., 
i,  959. 
3:3:6-Trimethylindoleiiine-2-formonitr- 
ile  (Planchek  and  Cahkasco),  A.,  i, 
959. 
/850-Trimetliylnonaii-C-one  and  its  oxime 
(Bodroux  and  Taboury),  A.,  i,  699, 
767. 
/35fl-Triinethyl-A«-nonen-C-one    and    its 
o.ximo  (Boproux  and  Taboury),  A., 
i,  699,  767. 
l-(l:3:5-)Trimetliylplienyliiiethylbenz- 
iminazole,  rfi'nitrohydroxy-  (Meldola 
and  Hay),  T.,  1047. 
Trimethylplatinic       chloride       iodide, 
cyanide,      hydroxide,      nitrate      and 
sulphate,     and     potassium      platino- 
cyanide    (Pope    and    Peachey),   T., 
571. 
2:4:6-Trimetliylpyridine,      condensation 
of,  with  piperonaldehyde,  and  sali- 
cylaldehyde     (Bkamsch),     A.,     i, 
414. 
condensation  of,  with  cinnamaldehyde 
and  anisaldehyde  (Proske),  A.,  i, 
413. 


l:2:6-Trimethylpyridine-3-carboxylic 
acid,  l:4-thio-,  and  its  etiiyl  ester  and 
its  salts,  methiodide,  and  ^rioxide,  and 
ammonium  salt,  methiodide,  frioxide 
and  its  mercury  salt  (Michaelis  and 
Heyden),  a.,  i,  529. 
1:2:2  Trimethyltetrahydroquinoline  and 
it.s  picrate  (Fkeuxu  and    KicHAKi)), 
A.,  i,  418. 
Trimorpholine  and  its  additive  salts,  and 
methiodide  and  methochloiide  (Wolff 
and  Marburg),  A.,  i,  15. 
aoa-Trinaphthylcarbinol  hexaniiro-  and 
rfichloro-additive  compound  (ScHMiD- 
LIN  and  Mas.sixi),  A.,  i,  663. 
aa)3-Trinaphthylcarbinol       (Schmidlin 

and  MAS.SINI),  A.,  i,  563. 
Trinaphthylmethane  series  (Schmidlin 

and  Massini),  A.,  i,  563. 
Trioxindole.      See  Dioxindole,  A^-hydr- 

oxy-. 
Triphenylacetic  acid,  salts,  prei)aration 
of  (Gyr),  a.,  ii,  ;?4. 
rfihydroxy-,         mor|>hotrophy  of 

(Rosicky),  a.,  i,  458. 
Triphenylarsine     oxide.       See     under 

Arsenic, 
l:3:5-Triphenylben2ene-2':2":2"'-tri- 
carboxylic    (phencnyltriboizoic)    acid, 
derivatives     of,     and     methyl     ester 
(EiiRERA  and  Vaccabino),  A.,  i,  163. 
Triphenylcarbamide,    p-nitro-,     2:4-rf^ 
nitro-,    and    2:4:6-<rinitro-    (BusCH, 
Blume,  Pukgs,  and  Fleischmann), 
A.,  i,  566. 
Tripbenylcarbinol,  3:5:3':5'-/<;<rrtbromo- 
(/i-p-hydroxy-,  and  its  methyl  ether 
(ZiNCKE  and  Wollenberg),  A.,  i, 
25. 
rfjamino-,  rate  of  reaction  of,  with  acid 
and  alkali  (Sidgwick  and  RiVETT), 
T.,  899;  P.,  124. 
Triphenylcarbinols    (Kauffmann    and 

Fkitz),  A.,  i,  99. 
Tri-'a-plienyletliane,3:5:3':5'-<<;^rn(bromo- 
rfi-ja-hydroxy-  and  rfi-^- hydroxy-,  and 
their  diacetates  (Zixcke  and  Wugk), 
A.,  i,  25. 
l:2:3-TTiplienyl-2-etliyldihydroqainox- 
aline  (Fbeund  and  Richard),  A.,  i, 
418. 
Triphenylguanidine,  o-hydroxy-  (Busch, 
Blume,  Pungs,  and  Fleischmann), 
A.,  i,  566. 
Triphenylhydroxyguanidine       (Busch, 
Blume,  Pungs,  and  Fleischmann), 
A.,  i,  566. 
Triphenylmethane  (Straus  and  Ackek- 
mann),   a.,  i,    489 ;   (Straus  and 
HiJssY),  A.,  i,  490. 
hydrogenation  of  (Godchot)    A,,   i, 
19. 
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Triphenylmethane  and  distyryl  ketone 
(v.  Baeyer),  a.,  i,  641. 
action  of  nitric  acid  on  (Schwarz), 

A.,  i,  561. 
hydrazine  derivatives  of  (Wieland), 
A.,  i,  836. 
Triphenylmethane,  di-p-hydroKy-, 

bromo-    and     bromonitro-derivatives, 
and  a-chloro-3:5:3':5'-;(c<?'abromo- 

(ZiNCKE   and    Wollenbeeg),   A.,  i, 
25. 
Triphenylmethane    colouring   matters, 
nature  of  (Schlenk  and    Knokr), 
A.,  i,  807. 
nucleus-substituted   (Finger),    A.,   i, 

518. 
colour     bases     of     (Noelting     and 

Philipp),  a.,  i,  61. 
reduction  of,  by  sodium  hyposulphite 
(Fischer,   Fkitzen,  and  Eilles), 
A.,  i,  616. 
rate    of  reaction  of,  with    acid    and 
alkali  (Sidgwick  and  Moore),  T., 
889;     P.,     123;     (Sipgwick    and 
RivETT),   T.,  899  ;  P.,  124. 
Triphenylmethane  series,    tautomerism 

in  the  (Gomberg),  A.,  i,  144. 
Triphenylmethyl,  constitution  of  (Wie- 
land), A.,  i,  836. 
analogues   of,   in  the   diphenyl   series 
(Schlenk  and    AVeickel),    A.,  i, 
791. 
magnesium    chlorides,     two   isomeric 

(Tschitschibabin),  a.,  i,  778. 
and   4-chloro-4':4"-(^ibromo-,  bromide 
(Gomberg),    A.,  i,  144. 
Triphenylmethylazoimide     (Wieland), 

A.,  i,  837. 
4-Triphenylmethyl-o-henzoquinone    and 
6-bromo-  and  6-ohloro-  (Zincke   and 
Wugk),  a.,  i,  23. 
Triphenylmethylhydrazine  and  its  hydro- 
chloride and  acetate  (Wieland),  A., 
i,  836. 
Triphenylmethylpyrazopyrazine 

(Mohr),  a.,   i,  191. 
Triphenylpiperidone,  isomeride  of  (Pe- 
trenko-Kritschenko     and     Mala- 
choff),  a.,  i,  961. 
l:2:6-Triphenylpiperidone-3:6-dicarb- 
ozylic  acid,  ethyl  ester  hydrocliloiidc 
(Petrenko-Kritschenko  and  Mala- 
ohoff),  a.,  i,  960. 
l:2:3-Triphenyl-6-pyrrolidone,     4-hydr- 

oxy-  (Borsche),  A.,  i,  956. 
Triphenylpyrrylmethane     (  Kuotinsky 

and  Patzewitch),  A.,  i,  830. 
Triphenylsilicol.     See  under  Silicon. 
Triphenylstibine.       See     under     Anti- 
mony. 
4:4':4"-Triphenyltripheiiylcarhinol 
(Schlenk  and  Weickel),  A.,  i,  792. 


4:4' :4"-Triphenyltriphenylmethyl  chlor- 
ide   (Schlenk  and    Weickel),    A., 
i,  792. 
Tri-Z-propylenediamine    cobalt      iodide 
(Tsciiugaeff  and  Sokoloff),  A.,  i, 
138. 
Tritan-2:2'-ether,2:4:2':4'-fe<rahydroxy-, 
acetyl  and  dimethyl  derivatives  of  (v. 
(Liebig),  a.,  i,  98. 
Tri-o-tolyloxytripropylamine,     trihydr- 
oxy-,  and  its  salts   and  oxide  (Boyd 
and  Knowlton),  T.,  1806  ;  P.,  235. 
Tropine    and    its     derivatives,    affinity 
values  of  (Veley),  T.,  1. 
and  i|/-tropine,   configuration  of  (Bar- 
KOWCLiFF  and  Tutin),    T.,   1966  ; 
P.,  256. 
(i-camphorsulphonate    (Barrowcliff 
and  Tutin),  T.,  1970  ;  P.,  257. 
t/'-Tropine,    d-    and    c?-bromo-camphor- 
sulphonates       (Barrowcliff      and 
Tutin),  T.,  1971  ;  P.,  257. 
Tropeines,    relation    between    chemical 
constitution   and  physiological  action 
in   the    (Jowett    and    Pyman),    T., 
1020  ;  P.,  165. 
Tropinone  (Z-camphorsulphonate    (Bar- 
rowcliff and  Tutin),  T.,  1973. 
Trouton's  constant,  variation  in  a  given 
homologous  system  (Kurbatoff),  A., 
ii,  117. 
Trypanosomiasis,    mechanism     of     the 
action  of  arsenic  derivatives  in  (Leva- 
DiTi),  A.,  ii,  919. 
Trypsin,    electrical    migration   of    (Mi- 
chaelis),  a.,  i,  345. 
electrolytic   dissociation   and   physio- 
logical activity  of  (Loeb),  A.,  i,  860. 
action  of  acids,  alkalis,  neutral  salts, 
and  carbohydrates  on  (Kudo),  A.,  i, 
124. 
action    of,     on    3:5-di-iodo-^-tyrosine 
(Oswald),  A.,  i,  860. 
Trypsinogen  in  the  new-born  child  and 
human    embryo    (Ibrahim),    A.,    ii, 
1034. 
/-Tryptophan,    polypeptides    containing 

(Abderhalden),  a.,  i,  603. 
Z-Tryptophyl-<?-glutamic    acid    (Abdei;- 

halden),  a.,  i,  603. 
Tubes,  discharge,   various  modifications 

of  (Goldstein),  A.,  ii,  3. 
Tungstates.     See  nnder  Tungsten. 
Tungsten,   preparation  of  (Pring  and 
Fielding),  T.,  1502  ;  P.,  215. 
as  valve  electrode  (Walter),  A.,  ii, 
858. 
anodic  behaviour  of  (Lb  Blanc  and 

Byer.s),  a.,  ii,  1020. 
dissymmetrical     separations    in     tli« 
Zeeman    effect   in    (Jack),    A.,  ii, 
280. 
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TangBten : — 
Tongstates,  anhydrous  (Pabravano), 
A.,  ii,  811. 
orgiinic  (Ekeley),  A.,  i,  556. 
(•()ini)lex  (Coi'AUX),  A.,  ii,  583. 
MetatangBtates    (Copaux),    A.,     ii, 
688. 
nature    of,    and    the    existence   of 
rotatory    power    in     crystals    of 
potassium      metatungstate     (Co- 
i>Ai:x),  A.,  ii,  318. 
BorolungBtic  acids  (Copaux),  A.,  ii, 

118. 
Borotungstates     (Copaux),     A.,    ii, 

.^)83. 
Aluminotung  states     and      Alumino- 
phosphotungstates  (Damkl.s),   A., 
ii,  52. 
Tungsten,  estimation  of  (Tschilikin), 
A.,  ii,  522. 
volumetric  estimation  of  (Knecht  and 

HiuuEiiT),  P.,  227. 
estimation  of,  in  tungsten-steel  (Bar- 
TONEc),  A.,  ii,  834. 
Tunny  fish,   lecithins  and   cholesterols 
contained  in  the  sperma  and  ovary 
of  (Dezani),  a.,  ii,  596. 
protein  bases  of  the  sperm  and  ovaries 
of,  and  their  products  on  hydrolysis 
(Dezani),  A.,  ii,  163. 
Turanite,    a    new    vanadium     mineral 

(Nenapkevitsch),  a.,  ii,  411. 
Turkey-red  oil,  essential  constituent  of, 
and  its  derivatives  (GiiiJN  and  WOL- 
denherg),  a.,  i,  284. 
Turmeric    oil    (Rupe,     Luksch,     and 

Steinbach),  a.,  i,  598. 
TurnbuU's     blue     and    Prussian     blue 
(MiJLLER  and  Stanisch),  A.,  i,   142, 
705  ;  (HoFMANN),  A.,  i,  637. 
Turpentine,   essential    oil    of,   additive 
product  of  iodine  and  (Casanova), 
A.,  i,  813. 
of    Aleppo    pine    {Pintis    halepensis) 
(VfezEs),  A.,  i,  818. 
Turpentine   oil,    assay  of,    by  bromine 

(Mansier),  a.,  ii,  1056. 
Turquoise,  a  mineral  associated  with,  in 

New  Mexico  (Zalinski),  A.,  ii,  588. 
Tntin,  physiological  action  of  (Fxtohett 

and  Malcolm),  A.,  ii,  919. 
^Tyrosinamide  (Koenigs  and    Mylo), 

A.,  i,  88. 
Tyrosinase  (Bach),  A.,  i,  278. 

new  variety  of  (Gortner),  P.,  306. 
Tyrosine,    3:5-rfi-iodo-,    preparation    of 

(Oswald),  A.,  i,  303. 
Z-Tyrosine,  3:5-c?i-iodo-,  action  of  trypsin 

on  (Oswald),  A.,  i,  860. 
I-  and  r-Tyrosine,  3:5-c?i-iodo-,  behaviour 
of,  in  the  animal  organism  (Oswald), 
A.,  ii,  1041. 


Tysonite,  new  type  of  magnetic  decom- 
position of  absorption  bands  of  crystals 
of  (Beoquerel),  a.,  ii,  454. 


XT. 

TThligite,  a  new  mineral  of  the  Keilhau- 
ite-Zirkelite  group  (Hauser),  A.,  ii, 
901. 
Ultramicroscopical  investigations 

(Amann),  a.,  ii,  983,  1056. 
TTmbellulone,   constitution  of,   and  its 

semicarbazone  (Semmler),  A.,  i,  89. 
Undecane-yi-    and    -^K-dione    (Blaise 

and  K(EHLEr),  A.,  i,  205. 
Unsaturated  compounds  (Posner   and 
iioHDE),  A.,  i,  649. 
tlieory  regarding  the  configuration  of 
certain  (Baker),  P.,  223. 
Unsaturated  groups,  contiguous,  effect 
of,    on   optical    activity   (Hilditch), 
T.,  331,  1570,  1578  ;  P.,  29,  214. 
Uracil,  preparation    of  (Wheeler  and 
Liddle),  a.,  i,  60. 
tliio-derivatives       (Wheeler       and 
Liddle),  A.,  i,  60. 
Uracil,   5-hydroxy-  {xsobarbiiuric  acid), 
synthesis   of  new  derivatives   of 
(Johnson  and  Jones),  A.,  i,  59. 
■  sulphur    derivatives    of   (Johnson 
and  Guest),  A.,  i,  744. 
Uranates.     See  under  Uranium. 
Uranium,   analogies  of,  with  other  ele- 
ments   (Oechsner    de    Coninck), 
A.,  ii,  318. 
and   radium   in  radioactive   minerals 

(Gleditsch),  a.,  ii,  533,  714. 
quantitative  spark  spectra  of  (Pollok), 

A.,  ii,  530. 
metallic,  influence  of  cathode  rays  on 

the  activity  of  (Olie),  A.,  ii,  783. 
7-rays  of  (Soddy  and  Russell),  A., 

ii,  460. 
and  radium,   7-rays  of  (Soddy  and 

Russell),  A.,  ii,  851. 
formation   of  helium  from  (Soddy), 

A.,  ii,  207. 
disintegration  series,  ultimate  product 

of  (Gray),  A.,  ii,  956. 
and     cadmium     salts,     reaction      of 

(Lemaire),  a.,  ii,  187. 
sodium  compounds,  nature  of  certain 
(Metzger  and  Heidelberger),  A., 
ii,  893. 
Uranium  tetrachloride,  molecular  weight 
of,  in  bismuth  chloride  (RiJGHElMER 
and  Gonder),  A.,  ii,  148. 
hexa&noride  (Ruff,  Zedner,  Schil- 
ler, and  Heinzelmann),    A.,   ii, 
245. 
oxides  of  (Oechsner  de  Coninck), 
A.,  ii,  583. 
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Uranium  disilicide,  USig  (Defacqz),  A., 
ii,  53. 
Uranates  (Oechsnek  de  Coninck), 
A.,  ii,  319. 
preparation   of,  by   a   wet  method 
(Oechsner  de  Coninck),  A.,  ii, 
894. 
TJranic  sulphate,  action  of,  on  calcium 
carbonate  (Oechsner  de  Coninck), 
A.,  ii,  893. 
PeruraniC'  ^^  acid      (Oechsner      de 

Coninck),  A.,  ii,  673. 
TJranous  oxide  (Oechsner  de  Con- 
inck), A.,  ii,  811. 
solutions,  speed  of  oxidation  by  air  of 
(McCoy    and    Bunzel),    A.,    ii, 
406. 
Uranyl      chloride     (Oechsner      de 
Coninck),  A.,  ii,  673. 
reduction  of  (Oechsner  de  Con- 
inck), A.,  ii,  148. 
stability  and  reactions  of  (Oechs- 
ner DE  Coninck),  A.,  ii,  893. 
nitrate,  formation  of  (Oechsner  de 
Coninck),  A.,  ii,  812. 
Uranyl    and   uranous   salts,    electro- 
motive behaviour    of  mixtures    of 
(Luther    and     Michie),     A.,    ii, 
115. 
Urano-uranic    oxide     (McCoy     and 
Ashman),  A.,  ii,  148. 
Uranium,    estimation    of    (McCoy  and 
Bunzel),  A.,  ii,  406,  441;  (Metzger 
and  Heidelberger),  A.,  ii,  893. 
Uranium- A',      isolation      and     relative 
activity  of  (Szilard),  A.,  ii,  715. 
effect   of  temperature  on  the  rate  of 
production    of  (Forsyth),   A.,    ii, 
637. 
absorption   of,  by  charcoal  (Ritzel), 

A.,  ii,  851. 
radiation  of  (Schmidt),  A.,  ii,  206. 
product  and  i-ays  of  (Soddy),  A.,  ii, 
459,  460. 
Uranium  mineral,  spontaneous  lumin- 
osity of  a  (Strutt),  A.,  ii,  951. 
Uranium  minerals,  principal  (Szilard), 

A.,ii,  81.5. 
Uranium  series,  new  radioactive  product 

of  the  (Danne),  a.,  ii,  288. 
Uranous  and  Uranyl  salts.     See  under 

Uranium. 
Urates     in     solution,    physico-chemical 
researches     on      the     behaviour     of 
(Gudzent),  a.,  i,  435, 
J9-Urazine,  synthesis  of,  from  carbamide 

(Chattaway),  T.,  235  ;  P.,  10. 
Urea,  presence  of,  in  higher  fungi  (GoRis 
and  Mascr^;),  A.,  ii,  175. 
the  effect  of  subcutaneously-adminis- 
tered,    on   metabolism   (Heilnbk), 
A.,  ii,  327. 


Urea,  estimation  of  (RonchJise),  A.,  ii, 
103  ;  (Haesler  ;  JoLLEs),  A.,  ii, 
275 ;    (Florence),   A.,   ii,    449 ; 
(Quinan),  a.,  ii,  527  ;  (Job  and 
Clarens),  a.,  ii,  837. 
in  urine  (Benedict  and  Gephart), 
A. ,  ii,  103  ;  (  Levene  and  Meyer), 
A.,  ii,  709. 
See  also  Carbamide. 
Urease   in   higher    plants   (Takeuchi), 

A.,  ii,  925. 
Ureides  of  hydroxy-fatty  acids  (Clem- 

MEXSEN  and  Heitman),  A.,  i,  774. 
Ureidoglucose.     See  Carl)aniidodextrose. 
Ureidomalonamide  (Wood  and  Ander- 
son), T.,  982;  P.,  154. 
Ureometer,  new  (Pozzi-Escot),  A.,ii,276. 
constant   volume,   simplified   form   of 
(Job  and  Clarens),  A.,  ii,  826. 
Urethane  {ethyl  carbamate)  and  carbonic 
acid,  phenomena  of  condensation  for 
mixtures  of,  in  connexion  with  double 
retrograde      condensation     (KoHN- 
stamm  and  Reeders),  A.,  ii,  546. 
action  of,  on  esters  of  organic  acids  and 
thiocarbimides      (Ruhemann     and 
Priestley),  T.,  449  ;  P.,  62. 
condensation     of,    with    acid    esters 
(DiELs),  A.,  i,  461. 
Uric    acid   formation   (Bezzola,    Izak, 
and     Preti  ;     Ascoli    and    Izar  ; 
Preti),  a.,  ii,  909. 
origin  of  (Plimmer),  A.,  ii,  817. 
in     solution,     physico-chemical     and 
chemical   investigations  on  the  be- 
haviour of  (Gudzent),  A.,  i,  434. 
oxidation     of,    in    alkaline     solution 
(Behrend  and  Schultz),  A.,  i,  272. 
regeneration     of    destroyed,     in     the 
artificially-perfused  liver  (Bezzola, 
Izar,  and  Preti),  A.,  ii,  909. 
excretion  of,  in  normal  man  (Hanzlik 

and  Hawk),  A.,  ii,  79. 
decomposition  of,  in  the  human  body 

(Wiechowski),  a.,  ii,  ^29. 
decomi)osition   of,    by   bacteria  (LiE- 

beut),  a.,  ii,  691. 
and  liver  extracts  (Ascoli  and  Izar), 

A.,  ii,  329. 
and  the  purines,  effects  of  chocolate 
and  cottee  on  (Fauvel),  A.,  ii,  687. 
metallic  salts  of.solubilitiesof  (Little), 

A.,  ii,  331. 
and  urates,   solubility  of  (Bechhold 

and  Ziegler),  A.,  ii,  916. 
carbonyldicarbamido  as  an  oxidation 
product    of    (Schittenhelm    and 
Wiener),  A.,  i,  775. 
characteristic  reaction  of  (Gana.ssini), 

A.,  ii,  100. 
estimation   of,   in   urine  (Sicuriani), 
A.,  ii,  627. 


INDEX   OF   SUBJECTS. 


1459 


Urio  acid,  estimation  of,  iodometrically, 

in  urine  (Repiton),  A.,  ii,  100, 
Uricase  in  animal  tissues  (Battelli  and 

Steiin),  a.,  ii,  749. 
Uricolysis  (\Vell.s  and  Corper),  A,,  ii, 

749. 
Urinary    pigment,    red,    derived    from 
indole,     and     its      dinitro-derivative 
(Benedicenii),  a.,  i,  834. 
Urinary  sediment,  dicalcium  pliosphate 

as  a  (Mornek),  A.,  ii,  331. 
Urinary  sugars.  See  Sugars. 
Urine,  chemistry  of  (DE  Jaoer),  A.,  ii, 

1060. 
composition  of  dilute  (Macalluu  and 

Benson),  A.,  ii,  506. 
appearance  of  niuconic  acid  in,  after 

doses  of  benzene   (JaffA),    A.,    ii, 

914. 
question  of   existence   of   glycine   in 

normal    human   (Oehler),   A.,   ii, 

1039. 
phenaccturic    acid    as    an  important 

constituent    of   (Vasiliu),   A.,    ii, 

906. 
the  aromatic  compounds  in  (Mooser), 

A.,  ii,  1039. 
of    men    and     animals,    pentoses    in 

(CoMiNOiTi),  A.,  ii,  1039. 
uromelanin  from  (Dombrowski),  A., 

i.  820. 
colloids  in   (Lichtwitz  and  Rosen- 
bach),  A.,  ii,  750. 
laevulose  in  (Malfaiti),  A.,  ii,  331. 
the  output  of  organic  phosphorus  in 

(Mathison),  a.,  ii,  687. 
excretion  of  quinine  in  (NisHi),  A.,  ii, 

710. 
condition  in  which  iodine  occurs  in, 

after  ingestion  of  iodides  and  iodates 

(Crespolani;,  A.,  ii,  79. 
occurrence    of    Isevulose    in    diabetic 

(Voir),  A.,  ii,  80. 
cryoscopy  of,    apparatus   for  (Rupp), 

A.,  ii,  167. 
the  acidity  of  (Ringer),  A.,  ii,  687. 
formation  of  tribenzamide  by  action  of 

benzoyl  chloride  on  (Ellinoer  and 

Riesser),  a.,  ii,  914. 
equilibrium    of   acids    and    bases    in 

(Henderson  and    Spiro),   A.,   ii, 

165. 
normal    human,    ratio    of    inorganic 

bases  to  acids  in  (Kozlowski),  A., 

ii,  505. 
influence  of  iodothyrin,  spermine,  and 

adrenaline     on     the     toxicity     of 

(Juschtschenko),  a.,  ii,  169. 
proteic  acids  in,  in  health  and  disease 

(Gawisnki),  a.,  ii,  331. 
indole-producing        compounds        of 

(Porcher),  a.,  ii,  506. 


Urine,    behaviour   of   the    diastase    of 

(Wohlgemuth),  A.,  ii,  1037. 
excretion    and    detection    of    atoxyl 

in  (LocKEMANN  and  Paucke),  A., 

ii,  167;  (Lockemann),  A.,  ii,  421. 
normal,  allantoin  in,  and  its  metabolic 

significance  (Wiechowski),  A.,  ii, 

749. 
niyosis  and  reduction  of  blood  pressure 

caused  by  normal  human  (Abklous 

and  Bardier),  A.,  ii,  689. 
the  parent  substance    which    is    the 

cause  of  the  Cammidge  reaction  in 

(Sholenski),  a.,  ii,  597. 
the  diazo-reaction  of  normal  (Enge- 

land),  a.,  ii,  167. 
Urine,    analytical    processes    relating 

to:— 
Nylander's    reaction    (Rehfus.s   and 

Hawk),  A.,  ii,  524. 
estimation  of  the  oxidation  numbers 

of,    with    potas-sium   permanganate 

(Hille),  a.,  ii,  712. 
preservation    of,   by   thymol   and   re- 
frigeration (Gill  and  Grindley), 

A.,  ii,  772. 
formaldehyde-titration  of  amino-acids 

in  (Malfatti),  A.,  ii,  837. 
unestimated    substances    in    diabetic 

(Labbi?;  and  Vitri),  A.,  ii,  821. 
rapid  clinical  method  for  determining 

the  ammonia  coefficient  of  (Bacon), 

A.,  ii,  757. 
detection   of  acetone  in,  by  Lieben's 

test  (Weitbrecht),  A.,  ii,  447. 
detection  of  albumin  and  mercury  in 

(Boenino),  a.,  ii,  451. 
detection  and  the  course  of  excretion 

of  atoxyl  in  (Blumenthal),  A.,  ii, 

421. 
detection   of  biliary  acids,    lavulose, 

glycuronic    acid,   and    pentoses    in 

(WiTTELS  and  Welwart),  A.,   ii, 

1057. 
detection  and  estimation  of  chlorates 

in  (Faces  Virgili),  A.,  ii,  433. 
detection  of  chromogens  of  methylene- 

blue,  thionin,  and  Lauth's  violet  in 

(Fleig),  a.,  ii,  527. 
clinical  detection  of  dextrose  in,  by 

o-nitrophenylpropiolic  acid  (Bottu), 

A.,  ii,  1056. 
detection  of  l^vulose  in(BoRCHARDT), 

A.,  ii,  688  ;  (Vorr),  A.,  ii,  821. 
detection  of  mercury  in,  according  to 

Almen  (Stick),  A.,  ii,  1055. 
the  biuret  and  nitric  acid   tests   for 

protein  in  (van  Norman),  A.,  ii, 

452. 
detection  of  protein  in  (Wilson,  A.,  ii, 

452;  (Blanc  and  Rameau),  A.,  ii, 

840. 
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Urine,    analytical    processes    relating 

tor- 
detection  of  sugar  iu  (Bohmansson), 

A.,  ii,  770. 
detection  of  trimethylamine  in  (Take- 
da),  A.,  ii,  837. 
detection  of  uric  acid  in  (Ganassini), 

A.,  ii,  100. 
detection  of   urobilin  in    (Strauss), 

A.,  ii,  195  ;  (Guigues),  A,,  ii,  712  ; 

(Blanc  and  Rameau),  A.,  ii,  772. 
estimation  of  acetone    in    (Vaubel), 

A.,  ii,  769. 
estimation  of  albumin  in  (Jolles),  A., 

ii,  194  ;  (Braungard),  A.,  ii,  840. 
estimation  of  amino-acids  iu  (Henri- 

QUEs),  A.,  ii,  506,525. 
estimation  of  ammonia  and  urea  in 

(Howe  and  Hawk),  A.,  ii,  449. 
estimation  of  creatinine  in    (Edlef- 

sen),  a.,  ii,  276. 
estimation  of  dextrose   in,   with  the 

WeidenhafTs  fermentation  saccharo- 

meter  (Gregor),  A.,  ii,  102. 
estimation  of  glycuronic  acid  in  (Tol- 

lens),  a.,  ii,  836. 
estimation  of  indican  in  (Imabuchi), 

A.,ii,  772. 
estimation  of  lactic  acid  iu  (Ryffel), 

A.,  ii,  707. 
estimation  ofoxalic  acid  in  (MacLean), 

A.,  ii,  524. 
estimation  of  phenol  and  ^-cresol  in 

(Mooser),  a.,  ii,  1056. 
estimation  of  phosphoric  acid  in  (v. 

Liebermann),  a.,  ii,  617. 
estimation  of  phosphorus  in  (Mathi- 

son),  a.,  ii,  252,  700.  _ 
estimation  of  potassium  in  (Drushel), 

A.,  ii,  94. 
estimation  of  quinine  in  (NiSHi),  A., 

ii,  710  ;  (Grosser),  A.,  ii,  948. 
Bang's  method  for  the  estimation  of 

sugar  in  (Andersen),  A.,  ii,  102. 
estimation  of  sugars  occurring  in  dia- 
betic (Geelmuyden),  a.,  ii,  354. 
estimationof  sulphur  in  (Hess),  A.,  ii, 

180 ;    (Abderhalden  and  Funk  ; 

Gill  and  Grindley  ;  Folin),   A., 

ii,  263;  (Abderhalden  and  Funk), 

A.,  ii,  343  ;  (Gill  and  Grindley), 

A.,  ii,  516  ;  (Benedict  ;  Ritson), 

A.,  ii,  827. 
estimation    of   urea    in    (RoNCHfesE ; 

Benedict  and  Gephart),   A.,   ii, 

103;  ("Wolf  and  Ostebberg),  A., 

ii,  448  ;  (Levene  and  Meyer),  A., 

ii,  709  ;  (Job  and  Clabens),  A.,  ii, 

837. 
gasometric    estimation    of   urea    and 

urinary    ammonia    in  (Florence), 

A.,  ii,  449. 


Urine,    analytical    processes    relating 
to:— 

estimation  of  uric  acid  in  (Verda), 
A.,  ii,  446;  (Sicuriani),  A.,  ii, 
627. 

iodometric  estimation  of  uric  acid  in 
(Repiton),  a.,  ii,  100. 

See    also     Alcaptonuria,     Cystinuria, 
Excretion,  and  Lsevulosuria. 
Urines,  pathological  presence  of  a  dye 

resembling  urorosein  in  (Arnold),  A., 

ii,  821. 
Urobilin,   preparation,   behaviour,   and 
estimation   of  (Oharnas),    A.,    i, 
820. 

detection  of,  in  urine  (Strauss),  A., 

ii,    195  ;   (Guigues),  A.,   ii,    712 ; 

(Blanc    and    Rameau),    A.,    ii, 

772. 

Urobilinogen,   preparation,    behaviour, 

and  estimation  of  (Charnas),  A.,  i, 

820. 
Urogene  (Mooser),  A.,  ii.  1040. 
Urogon  (Mooser),  A.,  ii,  1040. 
Urohypotensin  (Abelous  and  Bardier), 

A.,  ii,  690. 
Uromelanin,  the  decomposition  product 

of    the    colouring    matter    of   urine 

(Dombrowski),  a.,  i,  820. 
Urorosein,  presence  of  a  dye  resembling, 

in  pathological  urines  (Arnold),  A., 

ii,  821. 
Urotropine  and  horJenine,  reactions  of 

(Labat),  a.,  ii,  527. 
Uroxanic  acid,  normal  phenylhydrazine 

salt  (Behrend  and  Schultz),  A.,  i, 

272. 
Urugol  (Mooser),  A.,  ii,  1040. 
Umshiol  dimethyl  ether,  and  oxidation 

of,  by  ozone,  and  di-,  tri-,  and  tetra- 

ozonides    of  (Majima),    A.,    i,    402, 

945. 
"Usi"  leaves,  oil  from  (Schimmkl  & 

Co.),  A.,i,  114. 
Uvitaldehyde,     4-hydroxy-,     and     its 

bisphenylhydi-azone      and      dioxime 

(Ullmann    and    Brittner),    A.,   i, 

591. 


Vaccinium  vilis  ulaea.    See  Cranberries. 
Vacuum  distillation.     See  Distillation. 
Vacuum  vessels,  method  to  avoid  crack- 
ing,   whilst   manipulating  liquid  air 
(Hauser),  a.,  ii,  135. 
Valency,  nature  of  (RiiaiiEiMEu),  A.,  ii, 
135. 
contribution  to  the  theoiy  of  (Ruff, 
Zednkr,  Knock,  and  Ghaf),  A., 
ii,  1023. 
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Valency,  dependi-iicc  of,  on  volume  in 
t-ertain    tervalent    elements    (Lud- 
wic;),  A.,  ii,  STf). 
dependence  of,  on  the  temperature  in 
heterogeneous  sysloms  (Biltz),  A., 
ii,  875. 
in   organic   chemistry,   electron   con- 
ception of  (Nelson  and  Falk),  A., 
i,  349. 
and  internal  pressure,  relation  between 

(Walden),  A.,  ii,  548. 
electrons,     release    of,    by    collision 
(.^^takk),  a.,  ii,  654. 
Valeraldehyde,  a-amino-, p-nitrophenyl- 
osftzone  of  (Neubeug  and  Kansky), 
A.,  i,  702. 
'7io/- wo  Valeraldehyde    acetate    (Semm- 

i.Eit),  A.,  i,  594. 
n-Valerio  acid,  aS-cftamino-,  new  syn- 
thesis  of    inactive,    and    o-bromo- 
benzoyl-5-amino-      (Fischer     and 
Zempm^.n),  a.,  i,  303. 
a-hninio-5-?«-nitrobenzoylamino-    (Fl- 

.sciiER  and  ZEMi'Mfx),  A.,  i,  793. 
8-cyano-,  preparation  of,  and  its  silver 
salt  (Best  and  Thoiu'e),  T.,  710  ; 
P.,  94. 
See  also  a-Methylbutyric  acid. 
(//•Valeric     acid,     amiuo-     {dl-valine), 
behaviour  of,   in  putrefaction  (Neu- 
BEKo  and  Karczao),  A.,  ii,  691. 
woValeric   acid,   phenolphthalein   ester 
(Knui,l&  Co.),  a.,  i,  932. 
a-broino-,  menthyl  ester (LtJDY  &  Co.), 
A.,  i,  497. 
Valerolactone,  5-cliloro-,  application  of, 
i  lithe  prei>aration  of  acids  and  lactones 
(Lei'chs  and  Mobis),  A.,  i,  361. 
MoValeronitrile,    i3-hydroxy-,    and    its 

acetate  (Lemaire),  A.,  i,  201. 
/^oValerophenone,  d/bromo-  (Kohler), 

A.,  i,  940. 
isoValeryl  chloride,  rfibromo-  (Kohler), 

A.,  i,  940. 
o-Valerylamino-;9-cresol  and  its  benzoate 
(Auwkrs    and    Eisenlohk),    A.,   i, 
916. 
j'soValerylcyanamide,  o-hydroxy- 

(Clemmensen  and  Heitman),  A.,  i, 
775. 
r/Z-Valinamide  (Koenigs  and  Mylo),  A., 

i,  87. 
Valine,  picryl  derivative  (Hirayama), 

A.,  i,  341. 
(//-Valine.     See  «K- Valeric  acid,  amino-. 
Valve,  improved  form  of  safety  (Stoltz- 
enberg),  a.,  ii,  723. 
new  safety,   for  water  pumps  (Ger- 
HAiinT),  A.,  ii,  724. 
Valve  cells.  See  under  Electrochemistry. 
Valve  electrode.     See  Electrode  under 
Electrochemistrj'. 
xcvi.  ii. 


Valylleucine  anhydride  (Krause),  A., 

i,  87. 
Vanadic  acid.     See  under  Vanadium. 
Vanadium,     preparation     of,     by     the 
aluminothermic     method     (VooEi, 
and  Tammann),  A.,  ii,  1022. 
and  other  metals,  preparation  of,  by 
the  thermite  process  (Prandtl  anil 
Bleyer),  a.,  ii,  1022. 
quantitative  spark  spectra  of  (Pollok), 

A.,  ii,  530. 
halogenochromium    salts    containing 
(Bjerrum  and    Hansen),   A.,   ii, 
739. 
Vanadic  acid,  quantitative  volatilisa- 
tion   of    (Jannasch    and    Har- 
wood),  a.,  ii,  767. 
chromic     acid,     and     iron     oxide, 
iodometric     estimation     of,     in 
presence  of  one  another  (Edgar), 
a.,  ii,  269. 
and  arsenic,  and  antimonic  acids, 
estimation     of,      when     present 
together  (Edgar),  A.,  ii,  441. 
Hexa-aqaovanadium     dichloro-     and 
dibroniotetra-aquochromium       sul- 
phates (Bjerrum    and    Hansen), 
A.,  ii,  739. 
Phosphovanadiomolybdateg     (Blum), 

A.,  ii,  54. 
Vanadates,  acid,  of  univalent  metal, 
.siiitting  of  (Prandtl  and  Mitrsch- 
hauser),  a.,  ii,  149. 
OrthopervEuiadates    (Melikoff    and 
Jki.hchaninoff),  a.,  ii,  673. 
Vanadium,    colorimetric    estimation    of 
small  quantities  of  (Gregory),  P., 
232. 
rapid    estimation     of,    in    ores    and 
technical        products        (PiSerita 
Alvarez),  A.,  ii,  1055. 
estimation   of,    in   steel   (Jaboulay), 
A.,  ii,  705. 
Vanadium  minerals,  two  new  (Nenad- 

kevitsch),  a.,  ii,  411. 
Vanillidenebenzidine      (Torrey      and 

Clarke),  A.,  i,  421. 
Vanillidene-»t-tolaidine    (Senier    and 

Shepheard),  T.,  1954. 
Vanillin     salicylate,     and     its     oxime 

(Madsen),  a.,  i,  163. 
Vanillin  methyl  ether,  action  of  nitric 
acid  on,  and  formation  of  4-nitrovera- 
trole  from  (Salway),  T.,  1163;   P., 
160. 
Vanillin-jw-tolylhydrazone  (Padoa  and 

Graziani),  a.,  i,  965. 
Vaporisation    (v.     Juptner),     A.,    ii, 

21. 
Vapour  density,  new  method  of  deter- 
mining (Blackman),  a.,  ii,  21,  298, 
643,  867,  974. 

96 
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Vapour  density  by  the  displacement 
method,  means  of  hoWing  the 
weighed  tube  in  determination  of 
( Brandenburg),  A.,  ii,  298. 

apparatus,  modifications  in  Victor 
Meyer's  (Morales  Chofr^),  A.,  ii, 
381. 

of  mixed  liquids,  determination  of 
the  (Charitschkoff),  A,,  ii,  22. 

See  also  Density. 
Vapour      pressure,     measurement     of 
(Gumming),  T.,  1772  ;  P.,  237. 

of  saturated  solutions  (Spkransky), 
A.,  ii,  378. 

of  granules  of  solid  substances  (Paw- 
loff),  A.,  ii,  800. 

partial,  of  binary  mixtures  (Rosanoff, 
Lamb,  and  Breithut),  A.,  ii,  379  ; 
(Rosanoff  and  Easley),  A.,  ii, 
861. 

curve  of  binary  mixtures  (Dolezalek), 
A.,  ii,  22. 

curves,  forms  of  the  partial  and  total, 
of  binary  mixtures  (van  Zavi^idski), 
A.,  ii,  968. 

of  solids,  influence  of  dissociation  on 
the  (Smits  and  Sheffer),   A.,  ii, 
21. 
Vapours,  general  formula  for  saturated 
(Pilling),  A.,  ii,  381. 

and  gases,  influence  of  the  silent 
electric  discharge  on  mixtures  of 
(COMANDUCCi),  A.,  ii,  477. 

and  gases,   lecture   demonstration   of 
the  expansions  of  (Rebenstorff), 
A.,  ii,  307. 
Vashegyite,    a    new    basic    aluminium 

phosphate  from  Hungary  (ZimAnyi), 

A.,  ii,  900. 
Vasodilatin,    the    active    substance    of 

extracts  of  all  parts  of  the  digestive 

canal,    brain,  pancreas,   and   peptone 

(Popielski  and  Panek),  A.,  ii,  593. 
Vebernum     dentatum,    constituents     of 

(Blake),  A.,  ii,  1048. 
Vegetable    metabolism,    correlations   in 
(Hansteen),  a.,  ii,  84. 

juices  containing  rennet,  eflect  of 
dialysis  on  (Gerber),  A.,  i,  74. 

phosphatides  (Winterstein,  Smo- 
lensk!, and  Stegman),  A.,  ii,  338. 

phosphorus  compounds,  new  methods 
of  colouring,  for  microscopic  work 
(Bongiovanni),  a.,  ii,  512. 

substances,  estimation  of  mineral  con- 
stituents   in    (Vuaflart),    A.,    ii, 
182  ;  (Pellet),  A.,  ii,  755. 
Vegetables,  amounts  of  iron  and  phos- 
phorus in  (Haensel),  a.,  ii,  257. 
Vegetal    assimilation,     retardation    of, 

during  cloudy  weather  (Muntz   and 

Gaudechon),  a.,  ii,  753. 


Vegetal  cyanogenesis,  influence  of  certain 

vapoiu's  on  (Mirande),  A.,  ii,  824. 
Vegetation  experiments  with  precipitated 

calcium  phosphate  (Soderbaum),  A., 

ii,  930. 
Velocity  of  chemical  change,  of  hydro- 
lysis, of  reactions,  and  of  reduction. 

See  under  Affinity,  chemical. 
Veratrole,    4-nitro-,  formation  of,  from 

vanillin  methyl  ether  (Salway),  T., 

1163;  P.,  160. 
Veratrylidenehippuric     acid     and     its 

methyl  es'.er  and  anliydride  (Kropp, 

Decker,  and  Zoellner),  A.,  i,  388. 
Verdet    constant    of    certain     liquids, 

deduction     of     absolute     values     of 

(Stoyanoff),  a.,  ii,  638. 
Vernix  caseosa,    analysis  of    (v.   ZuM- 

busch),  a.,  ii,  505. 
Vesuvianite,  occunence  of  boric  acid  in 

(Wherry  and  Chapin),  A.,  ii,  57. 
Vesuvine    {Manchester -hr own),    rate    of 

formation  of  (Veley),  T.,  1197 ;  P., 

175. 
Vesuvius,  sand  from  eruption  of,  1906, 
composition  of  (Paris),  A.,  ii,  155. 

ash  and  lapilli  from  eruption  of,  1 906 
(Passerini),  a,  ii,  155. 

fumaroles  of.     See  Fumaroles. 

appearance  of  radioactivity  in  inactiv 
volcanic  materials  of  the  last  greatj 
eruption  of,  in  April  1906  (NASlxtj 
and  Levi),  A.,  ii,  7. 
Vibrio    choleras,   action    of,   on   cholinei 

hydrochloride  (Ruckert),  A.,  ii,  82, 
Viburnum  nudum,  fruit  of  (Lott),  A.,  ii, 

427. 
Vincetoxicum  root,  constituents  of  (Kibb- 
ler), A.,  i,  41. 
Vincetoxin  (Kubler),  A.,  i,  41. 
Vinegar,    chemistry    of    (Bkode    and 
Lange),  a.,  ii,  356. 

detection  of  mineral  acids  in  (Utz), 
A.,  ii,  443  ;  (Medri),  A.,  ii,  627. 

estimation   of  mineral  acids   in  (Re- 
piton),  a.,  ii,  706. 
Vines,  c^scola  (falling)  of  the  flowers  of 

Frappato  (Pantanelli),  A.,  ii,  513. 
Vinylacetamide  (Bruli5),  A.,  i,  896. 
Vinylchlorovinyliodonium  chloride,  di- 

chloro-,    and   its    salts    (TiiiKLE   and 

Haakii),  A.,  i,  866. 
Vinyl  ethers,  (/ihalogenated,  production 

of  aliiyl  cidoroacetates  fioni  (I.mberT 

&  Consortium   fur  Elektkochkm- 

isoHE  Inuistrie),  A.,  i,   453,   694, 

873. 
Vinyl  ethyl  ether,  as-dic\\\ovo- ,  prepara- 
tion    of,     from    tetrachloroethyl 
ether,    and    physical     properties 
(Neher  and  Fosteii),  A.,  i,  202. 
oxidation  of  (Foster),  A.,  i,  356. 


I 
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6-VinylBtiIbeiie  and  its  picrate  and  tetra- 
Inomitle  (Fkeund  and  IJode),  A.,  i, 
516. 
Vinylthiolbenzoie  acid,  «-'/iVliIoro-,  and 
its   elliyl    ester,    cw-(//cliloro-ju-bronio-, 
and  w-</ihro\\\o  (IJadischk  Anilin-  k 
Soda-Faiiuik),  a.,  i,  718. 
l-Vinylthiol-2naphthoic      acid,     w-dl- 
chloro-  (Badische  Anilin-  &  Soda- 
Fabiiik),  a.,  i,  719. 
Violet,  iioifuines  of,  synthesis  of  (Merl- 
IN(!,  Wk.lde,  Eichweue,  and  Skita), 
A.,  i,  479. 
Yiolurates,  polychromatic  and  chroino- 
tropic  (Hantzsch  and  I.ssaias),  A., 
i,  :}:55. 
and  allied  oxiininoketone  salts,  panto- 
chromism  and  chroinoisoniensm  of 
(Hantzsch),  A.,  i,  ^31. 
Violuric  acid,  colour  of  aqueous  solu- 
tions of  (DoNNAN  and  Sciineidkk), 
T.,  956  ;  P.,  148. 
group,  salts  and  esters  of  (Hantz.scii 
and  Isheuwood),  A.,  i,  333.  ^ 

thio-,  group,  coloured   sails  and    de- 
rivatives of  the  (Isheuwood), P., 
120. 
and  its  metallic  salts  (Isherwood), 
P.,  IL'O. 
Virginia  creeper.    See  Ampelopsis  quin- 

quefoliit. 
Viscosities  of  binary  systems  (TsAKA- 
i.oTos),  A.,  ii,  975. 
and  limiting  conductivities   (DuToir 
and  Dui'EiiTHUis),  A.,  ii,  125. 
Viscosity  and  association  in  binary  mix- 
tures of  liquids  (Sester),  P.,  292. 
and    chemical    constitution,    relation 
between    (Dunstan    and    Thole), 
T.,  1556;  P.,  219. 
and   conductivity  in   mixed   solvents 
containing  glycerol   (Schmidt   and 
Jones),  A.,  ii,  717.  • 
and  Huidity  (Bingham  andHARRisoN), 

A.,  ii,  382. 
and  hydration  in  solution   (Dunstan 

and  Thole),  T.,  1656  ;  P.,  219. 
and    supertensiou    (Marie),    A.,    ii, 

124. 
of  binar}'  mixtures  at   their   boiling 

points  (Findlay).,  A,  ii,  975. 
of  gases  and  gas  mixtures  at  dilfeient 
temperatures  (Schmitt),  A.,  ii,  867. 
hydraulic,    of     liquids     (Bo.se     and 

'Radert),  a.,  ii,  645. 
of  liquids  as  a  temperature   function 

(Brillouin),  a.,  ii,  867. 
of  anisotropic  liquids,  anomalies  in,  in 
a  condition  of  hydraulic  flow  (Bose), 
A.,  ii,  215. 
Vitellin  from  the  hen's  egg,  hydrolysis 
-  of  (Osborne  and  Jones),  A.,  i,  341. 


VUex  agnus  castus  (senailive  plant),  oil 

from  (Haensel),  A.,  i,  313. 
Volatile  oils.     See  Oils,  vegetable. 
Volatilisation  and  sublimation  at  miui- 
mtim    tenii>eratures    in    a  vacuum 
(Han.sex),  a.,  ii,  212. 
of  iridium  in  water  vapour  and  carbon 
dioxide  (Emich),  A.,  ii,  150. 
Volcanic  springs  or  .soils,  methods  for 
collection    and    preservation   of  gases 
from  (Gautier),  A.,  ii,  745. 
Volcano  of  Mont  Dore,   the  pumice  of 
the  (Lacroix),  a.,  ii,  63. 
See  also  Puy  de  Dome. 
Volcanoes,  nature  and   origin  of  gases 
issuing  from  ancient  (Gautikk),  A., 
ii,  744. 
Voltameter.  See  under  Electrochemistry. 
Volume,  specific,  and  surface  tension  of 
lion -associated  licjuids,  relation  between 
(Heuzoo),  a.,  ii,  124. 
Volume  contraction  and  the  three  usnal 
forms    of    the    refraction   formula  of 
mixtnies  of  liquids,  relation  between 
(He.ss),  a.,  ii,  1. 
Volumes,  atomic,  of  phosphorus  (Pai- 
deaux),  T.,  445. 
molecular,      densities,     and     atomic 
weights  (Leduc),  A.,  ii,  881. 
of  the  nitrites  of  barium,  strontium, 
and  calcium  (Ray),  T.  ,  66. 
Volumeter  {nitrometer),  with  barometric 

correction  (Herman),  A.,  ii,  181. 
Vredenburgite,  new  manganese  mineral 

(Ferm(ik),  a.,  ii,  491. 
Van  der  Waal's  constants  a  and  b,  rela- 
tion of  surface  tension  to  (Waldkn), 
A.,  ii,  547. 


W. 

Walden  inversion  (Fischer  and  Scheib- 

LEii),    A.,    i,    359;    (ircKENZiE    and 

Clough),  T.,  777;  P.,  70. 
Wallflower  seeds,  cheiroline,  the  alkaloid 

containing  sulphur  from  (Schneider), 

A.,  i,  118. 
Walnut,  black  (Juglans  nigra),  develop- 
ment of  fat  in  (M'Clexahan),  A.,  ii, 

924. 
Walrus,  bile  of  the  (Hammahsten),  A., 

ii,  819. 
Wamerke's  modification  of  the  Herschel 

etl'ect  and  pi-eparation  of  the  substance 

of  the  latent  image  (Trivelli),  A.,  ii, 

141. 
Warwickite,  composition  of  (Bradley), 

A.,  ii,  247. 
Wash-bottle,    a  pipette    (Dallimore), 

A.,  ii,  394. 
Water,  constitution  of  (Pickering),  T., 

127. 
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Water,  supercooliug  of  (lecture  ex[)eri- 
meut)  (Kummerell),  A.,  ii,  307. 
Jones  and  Allen's  "  colour  demonstra- 
tion  of  the  dissociating  action   of 
(Hildebrand),  a.,  ii,  25. 
heat  of  ionisation  of,  and  ionisation 
constant  of  (Heydweiller),  A.,  ii, 
292. 
electrolytic    dissociation   of   (Lorenz 
and  BoHi),  A.,  ii,  541  ;  (Hudson), 
A.,  ii,  855. 
decomposition  of,  by  iiltra- violet  rays 

(Kernbaum),  A.,'ii,  717. 
chemical    action    of   the   penetrating 
radium  rays  on   (Kernbaum),   A., 
ii,  364,  714. 
decomposition    of,    ly    radium    salts 

(Debierne),  a.,  ii,   364. 
processes  used  to  measure  the  fluores- 
cence of  (Dienert),  a.,  ii,  361. 
of  crystallisation,  exact  determination 
of,  as  applied  to  researches  on  atomic 
weights   (GuYE   and  Tsakalotos), 
A.,  ii,  475. 
the  system  :  pyridine,  sodium  carbon- 
ate, and  (Limbcsch),  A.,  ii,  472. 
dissociation  of  vapour  of  (Holt),  A., 

ii,  468. 
measurement  of  the  saturation  pressure 
of  vapour  of,  below  0°  (Scheel  and 
Heuse),  a.,  ii,  643. 
and   n-butyric   acid,    solidification    of 

mixtures  of  (Faucon),  A.,  i,  356. 
and  soluble  fatty  acids,   solidification 
of  mixtures  of  (Faucon),  A.,  i,  130. 
use  of  silver  salts  in  sterilising(TRAETTA- 
Mosca),  a.,  ii,  256. 
Water  :— 

Drainage    waters    collected    during 
1907-8,  amount  and  composition 
of  (Burt),  A.,  ii,  261. 
collected  during  1908-9,  amount  and 
compositionof  (Burt),  A.,ii,  1049. 
Eain-water  collected  at  Garforth,  com- 
position of  (Seton),  a.,  ii,  340. 
ionisation  caused  by  (Costa  nzo  and 
Negro),  A.,  ii,  110. 
Spring  and  mineral  waters  contain- 
ing radium  variation  in  electrical 
conductivity  of  (Munoz  ])el  Cas- 
tillo and  DfAZ  de  Rada),  A.,  ii, 
113. 
of  Alange,  radioactivity  of  (MuSoz 

DEL  Castillo),  A.,  ii,  110. 
thermal,     of     Bagn6res-de-Luchoii, 
radioactivity    of    (Moureu    ami 
Lepape),  a.,  ii,  363. 
fromGrat2anditsenvirons(WELLlK), 

A.,  ii,  202. 
from  La   Koche-Posay,  presence  of 
selenium   in   (Tabouky),    A.,    ii, 
902. 


Water  :— 

Spring    and    mineral    waters,    Rou- 
manian,   radioactivity    of  (HuR- 
MUZESCU  and  Patriciu),  A.,  ii, 
110. 
from   Semmering    province,    radio- 
activity of  (Bamberger),  A.,  ii, 
110. 
from  Switzerland,  radioactivity  of, 
emanation  content  of  (Schweit- 
zer), A.,  ii,  363. 
Upper    Austrian,    radioactivity    of 

(Bamberger),  A.,  ii,  110. 
thermal,  of  Uriage  (Isere),  composi- 
tion of  the  deposits  from  (Massol), 
A.,  ii,  495. 
AViesbaden   thermal,    investigations 
on  the  gases  of  the  (Henrich), 
A.,  ii,  66,  953. 
Sea-water,  amount  of  radium  present 
in  (Eve),  A.,  ii,  633  ;  (Joly),  A., 
ii,  780. 
collected  in  the  dark,  alterations  in 
the  oxygen  in  (Winterstein),  A., 
ii,  746. 
concentration   of  hydrogen  ions  in 

(Ringer),  A.,  ii,  309. 
from  the  Atlantic  Ocean,  measure- 
ments of  the  active  emanation  of 
(Knoche),  a.,  ii,  287. 
Water  analysis : — 

estimation  of  alkalis  in  (Koch),  A.,  ii, 

761. 
simultaneous  estimation  of  the  residue 
and    combined   carbon    dioxide    in 
(Charitschkoff),  a.,  ii,  701. 
detection  of  free  carbonic  acid  in  (Bit- 
ter), A.,  ii,  831. 
estimation  of  the  hardness  of  (Klut), 
A.,  ii.  183. 
by  Clark's  method  (PicoiNlNi),  A., 
ii,  832. 
estimation  of  iron  in  (Klut),  A.,  ii, 

1055. 
estimation   of  magnesium   chloride  in 
(Emde    and    Senst),    A.,    ii,   940, 
1053  ;  (Pfeiffer),  A.,  ii,  940. 
estimation  of  nitrates  in,   by  phenol- 
sulphonic    acid    method    (CllAMOT 
and  Pratt),  A.,  i,  641. 
estimation  of  nitrates  in  waters  con- 
taining chlorine  (Maecille),  A.,  ii, 
829. 
influence  of  chlorides  in  the  estima- 
tion   of  nitrates  in  (Pkrrier  and 
Farcy),  A.,  ii,  344  ;     (Sabatini), 
A.,  ii,  935. 
influence  of  bromides  and  iodides  on 
the     estimation      of     nitrates     in 
(Farcy),  A.,  ii,  616. 
estimation    of    oxygen    dissolved    in 
(Jorissen),  a.,  ii,  343. 
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Water  analysis : — 

determination  of  degree  of  pollution 
of    sea-water     by     estimation     of 
organic  matters  (Lenormand),  A., 
ii,  943. 
detection     of    small      quantities     of 
sodium    carbonate   in    (Flamand), 
A.,  ii,  762. 
Waxes  of  the  Conifene  (Bougault  and 
]5()UUi)iEu),  A.,  i,  82. 
Montana     (Montan)    and     Montanin 
(Ryan  and  Dillon),  A.,  i,  629. 
Weathering  processes  (Glinka),  A.,  ii, 

493. 
Weighing  minute  qn!intitics,now  method 

of  (Steele  and  Gkant),  A.,  ii,  876. 
Weight,  conservation  of  (Zenqelis),  A., 
li,  134. 
molecular,   and    form    of   substances 

(YtoouNOFF),  A.,  ii,  387. 
of    a    falling  drop    and    Tate's    law 
(Lohnstein),  a.,  ii,  25. 
Weights,  combining,  law  of,  relation  of 
the  uncrossable   line  in  systems  of 
three  components  to  (Ruek),  A.,  ii, 
985. 
correction  of,  of  substances  weighed  in 
air  to  weights  in  a  vacuum  (Scorr), 
P.,  286. 
Weights,  molecular,  determination  of, 
by      the     ebuUioscopic     method 
(Meyeu  and  Desamari),  A.,  ii, 
721. 
in  iodine,    ebuUioscopic  and  cryo- 
scopic  measurements   of    (Beck- 
mann),  a.,  ii,  642. 
of  carbohydrates,    colorimetric   de- 
termination of  (Wacker),  a.,  i, 
633. 
calculation  of,  by  means  of  vapour 

densities  (Leduc),  A.,  ii,  382. 
determinations  in  fused  potassium 

nitrate  (Stern),  A.,  ii,  376. 
cryoscopic  determination   of,  using 
cyclohexanol  as  a  solvent  (Cha- 
VANNE  and  VAN  Roelen),  a.,  i, 
21. 
and  capillary  constants  (Dutoit  and 

Mojoiu),  A.,  ii,  470. 
of  inorganic  salts  in  methyl  acetate 
(Schroedek  and  Steiner),  A., 
ii,  212. 
and  selective  reflection  of  minerals 

(Coblentz),  a.,  ii,  281. 
of  solvents,  and  expansion  coeffici- 
ent, specific  cohesion  and  surface 
tension  (Walden),  A.,  ii,  122. 
Wheat,     influence    of   environment  on 
the  composition  of  (Shutt),   A.,  ii, 
514. 
Whewellite     from      Schlan,      Bohemia 
(SLAvfK),  A.,  ii,  154, 


White  lead.  See  Lead  hydroxycarbonate. 
Wines,  the  action  of  iron  on  (Trillat), 

A.,  ii,  429. 
mode  of  combination  of  mineral  and 

organic  acids  in  (Ql'aktaroli),  A., 

ii,  176. 
mechanism  of  the  fixation  of  the  alde- 
hyde    residue     on     the    colouring 

matter  of  (Tuillat),  A.,  ii,  607. 
fluorides  in  (Mensio),  A.,  ii,  614. 
red,  various  destinations  of  acetalde- 
hyde  in  (Trillat),  A.,  ii,  606. 

influence  of  the  aldehyde  of,  oathe 
formation  of  deposits  (Trillat), 
A.,  ii,  607. 
the    effect    of    ammonium    salts    on 

the  fermentation  of  (BiERBEKo),  A., 

ii.  423. 
relation  between  cryoscopic  jtoints  of, 

and  alcoholic  strength  ( Mestrezat), 

A.,  ii,  189. 
fruit  and  grape,  addition  of  ammonium 

salts  in  the  fermentation  of(BiEH- 

berg),  a.,  ii,  823. 
phosphoric  compounds  in    (Carles), 

A.,  ii,  927. 
natural,    presence    of    inositol   as   a 
characteristic  of  (MKiLLfeRE),  A., 
ii,  945. 

detection  of  inositol  in  (Perrin), 
A.,  ii,  624. 
detection    of    free    mineral    acids  in 

(Medri),  a.,  ii,  627. 
estimation  of  total  acidity  of  (Carlet- 

ti),  a.,  ii,  189. 
correction  of  acidity  and  a  new  method 

for  the  estimation  of   free  volatile 

acidity  in  (Gallo),  A.,  ii,  524. 
estimation  of  volatile  acids  in  (Mal- 

vezin),  a.,  ii,  444. 
volumetric  estimation   of  sulphurous 

acid  in  (Blarez  and  Chellk),  A., 

ii,  343. 
comparison  of  the    iodide   and   lime 

methods  for  estimation  of  glycerol 

in  (Schindler  and  Svoboda),  A., 

ii,  706. 
Schmitt's  process  for  estimation  of  the 

total    esters    in    (Scurti    and    de 

Plato),  A.,  ii,  623. 
stored  in  barrels  which  have  been  dis- 
infected with  formaldehyde,  detec- 
tion and  estimation  of  formaldehyde 

in  (Schaffer),  A.,  ii,  99. 
detection  of  coal-tar  colours  in  (Con- 

Ti),  A.,  ii,  711. 
detection   of  salicylic  acid  in  (Sapo- 

RETTl),  A.,  ii,  101. 
estimation   of   dry   extracts   of  (Pa- 

turel),  a.,  ii,  836. 
estimation   of  malic  acid  in  (v.  ker 

Heide  and  Steiner),  A.,  ii,  445. 
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{o-Xylene,  Me  :  i/c  =  l:2;  m-xylene, 

Wines,    estimation   of  succinic  acid   in 
(v.  DER  Heide),  a.,  ii,  444. 
See  also  Grape  musts. 

Wohlerite  and  mosandrite  occuning  to- 
gether, chemical  investigation  of,  and 
of  minerals  of  the  matrix  (Tschernik), 
A.,  ii,  1028. 

Wollastonite,  formation  of  nontronite 
by  the  action  of  solutions  of  iron  sul- 
phate on  (Bergeat),  a.,  ii,  411. 

Wood,  distillation  of,  with  superheated 
steam  (BirxTNER  and  Wislicenus), 
a.,  i,  290. 

Woods,  irritant,  examination  of  (Atild), 
T.,  964  ;  P.,  148. 

Wood  spirit,  detection  of,  in  galenical 
tinctures  (Carette),  A.,  ii,  623. 

Woollen  fibres,  adsorption  (dyeing)  and 
cohesion  (felting)  of,  and  swelling 
affinity  (Justin-Mueller),  A.,  ii,  302. 

Worms.     See  Earth-worms. 

Wormseed  oil,  European  (Schimmkl  k 
Co.),  A.,  i,  113. 


X-rays.     See  Rontgen  rays  under  Photo- 

cheinistry. 
Xanthens,    formation    of    (Pope    and 

Howard),  P.,  304. 
Xanthic  acid,  menthyl  ester,  crystallo- 
graphy   of    the   anhydride   of   (SuR- 
gunoff),  a.,  i,  244. 
Xanthine,  8-amino-,  anhydro-compound 
from  (Fischer),  A.,  i,  434. 
^eriodide  (Linarix),  A.,  i,  769. 
Xanthoeridol  and  its  triacetyl  derivative 
(Tutin  and  Clewer),  T.,  84  ;  P.,  12. 
Xanthogenamides.     See  Thiourethanes. 
Xanthoma   substance,  preparation   and 
chemical    properties   of    the   (Pring- 
sheim),  a.,  ii,  74. 
Xanthone,  1-,  2-,  3-,  and  4-aminothio-, 
and    1-,    2-,    3-,    and   4-nitrothio-, 
and    their    acetyl    derivatives   and 
hydrochloride  of   the    2-compound 
(Mayer),  A.,  i,  825. 
2:4-dmitro-    (Ullmann    and    Engi), 

A.,  i,   474. 
thio-,  derivatives  of  (Mayer),  A.,  i, 
823. 
Xanthones  and  allied   substances,  con- 
stitution and  colour  of  (Herzig  and 
Klimosch),  a.,  i,  732. 
Xanthone-l:2-(or  2:3-)quinoline,   thio-, 
and  its  hydrochloride  (Mayer),  A.,  1, 
825. 
Xanthophanic  acid  (Lierermaxn  and 
Lindenbaum),  a.,  i,  403. 
and  glaucophanic  acid  (Liebermann 
and  Truchsass),  A.,  i,  405. 


Me  :  iJ/e  =  l:3;  ^-xylene,  Me:  Mc  =  l-A.) 
Xanthopurpurin,  preparation  of  (Farb- 

VVERKE    VORM.    MeISTER,     LuCIUS,    & 

Bruning),  a.,  i,  941. 
o-Xanthylbenzoic    acid,     methyl    ester 

(Farbwerkevorm.  Meister,  Luciu.s, 

&  BrIjning),  a.,  i,  923. 
Xenon,    and    krypton,    refraction    and 

dispersion   of,    and   their   relation    to 

those  of  helium  and  argon  (Cuthbert- 

Koxand  Cuthbertson),  A.,  ii,  105. 
Xylene  thiocyanates  (Strzelecka),  A., 

i,  791. 
o-Xylene,  derivatives   of  (Diepolder), 
A.,  i,  786. 

3-  and  4-nitro-,  3:4-,  3:6-,  4:5-,  4:6- 
(or  3:5-)f?initro-,  3:4:5-,  3:4:6<ri- 
nitro-  and  preparation  of  •3:5-dz- 
chloro-,  from  4:6-fZinitro-  (Crossley 
and  Renouf),  T.,  202;  P.,  26. 
7H-Xylene,  2:5-  and  4:5-P?mitro-  (Blank- 
s.ma),  a.,  i,   296. 

2:6-(^initro-4-amino-,  and  2:6-rfznitm- 
4-benzoylamino-   (Maltese),  A.,  i, 
466. 
j?-Xylene,  absorption  spectrum  of  (Mies), 

A.,  ii,  776. 
o-4-Xyleneazo-^-cresol   and    its   acetate 

and   0-acetylhydrazo-derivative   (Au- 

WERs,   HiKT,  and  v.  der  Heyden), 

A.,  i,  438. 
TO-4-Xyleneazo-j?-cresol    and    its  ethyl 

ether  (Jacobson  and  Fabian),  A.,  i, 

854. 
Xylenedicarboxylic       acid,       dtnitro-, 

bromide  of  (Willstatter  and  Kubli), 

A.,  i,  899. 
m-Xylene-4-sulplionic     acid,     6-nitro-, 

oxidation  products  of  (Karsl.\ke  and 

Bond),  A.,  i,  231. 
o-4-Xylenol,  5-nitro-,  and  its  salts,  and 

5-amino-,  and  its  hydrochloride  (Die- 
polder),  A.,  i,  786. 
m-4-Xylenol,      chloroacetyl     derivative 

(Fries  and  Finck),  A.,  i,  42. 
0-  and  ?«-Xylenolcinnamic   acid.      See 

a-3:4-     and     o-2:4-Dimethy]phenoxy- 

cinnamic  acid. 
Xylenolglycollic  acids.     See  Dimethyl- 

phenoxyacetic  acids. 
o-4-Xylidine,  5-uitro-  (Diepolder),  A., 

i,  786. 
o-3:4-Xyloquinone,     3  phenylhydrazone 

of  (Diepolder),  A.,  i,  787. 
o-4:6Xyloquinone  (Diepolder),  A.,   i, 

787. 
Xylose,    estimation     of    (Herzog    and 

Horth),  a.,  ii,  625. 
Xylose-o-nitrophenylhydrazone        (Re- 

claire),  a.,  i,  421. 
Xylyl  bromides,  magnesium  derivatives 
of  (Carr]^.),  a.,  i,  544. 
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{n-Xylene,  Me:  Ale  =  1.2  ;  m-xylene,  Me  :  Me  =  \:Z;  •^•xylene.  Me  :  Me-=\\\.) 


^"-Xylylacetio  acid,  transformation  of 
piiioiiic  acid  into,  and  methyl  ester 
(Haimmek  and  (iiiKiXARD),  A.,  i,  301. 

o-Xylyltartronic  acid,  methyl  and  ethyl 
enters  (GuYOT  ami  EsTEVA),  A.,  i, 
237. 


Y. 

Yeast,   reducing   coniponcnt   of  nucleic 
aiid  from  (Boos),  A.,  i,  343. 
life    of,   after  fermentation   (Kayber 

and  I)k.molon),  A.,  ii,  823. 
inlluenco  of  humus  on  the  development 

of  (DziRUZUicKi),  A.,  ii,  751. 
enzymes,    action    of    (BucHNKU  and 

IIakhn),  a.,  i,  624. 
invortase  of  (Salkowski),  A.,  i,  752. 
the   nuclein  ferments  of  (Sthauohn 
and  JoNK.s),  A.,  ii,  690. 
Yeast  cells,  enzyme  producing   the  re- 
duction by  (Gutiss),  A.,  i,  75. 
Yeast  juice,  exjtressed,  action  of  colloidal 
ferric  hydroxide  on  (Resenscheck), 
A.,  i,  74. 
e fleet  of  adsorbents  on  (MiCHAELis  and 

Rona),  a.,  i,  196. 
action  of  antiseptics  on  the  enzymes 

of  (DuohAckk),  a.,  i,  624. 

the  alcoholic  ferment  of  (Harden  and 

Young),  A.,  i,  863. 

Yeast  nucleic  acid  (Levene),  A.,  i,  541 ; 

(Lkvene  and  Jacobs),  A.,  i,  620,  686. 

Ylangylang  oil  (Schimmel  &  Co.),  A., 

i.  114. 
Ytterbium,    resolution     of,     into     two 

elements  (Wenzkl),  A.,  ii,  891. 
Yttrium,  arc  spectrum  of  (Ebekhaud), 
A.,  ii,  529. 
bromate  (James  and  Langelier),  A., 
ii,  735. 


Z. 

Zeeman  phenomenon.  See  under  Photo- 
chemistry. 

Zein,  can  nitrogenous  equilibrium  be 
maintained  on  diets  containing,  or 
gliadin  as  the  only  nitrogenous  con- 
stituents ?  (Henriques),  a.,  ii,  594. 

Zeolite,  a  new  (Morozewioz),  A.,  ii, 
1028. 

Zeolites  from  the  basalt  of  Montresta, 
Sardina  (Deprat),  A.,  ii,  61. 
constitution  of  (Baschieri),   A.,  ii, 

589. 
errors  in  the  determination  of  water  in 
(Thugutt),  a.,  ii,  1027. 

Zinc,  ultra-red  line  spectrum  of  (Pa- 
schen),  a.,  ii,  630, 


I    Zinc     dust,     action     of,     on     aliphatic 

and  aromatic  acids  (Hubert),  A.,  i, 

84. 
in  plants  (Javillier),  A.,  ii,  173. 
Zinc  alloys  (Curry),  A.,  ii,  1006. 
with  silver,  relation  lietween  electrical 
I  conductivity     and      thermoelectric 

power  of  (Pushin  and  Maximekko), 

A.,  ii,  539. 
'  Zinc  amalgams,  electromotive  force  of 
(Cohen    and     Tom  brock),    A.,    ii, 
786. 
Zino  salts,  colour  test  for  (del  Campo), 

A.,  ii,  439. 
Zino  carbonate,  action  of  sodium  chloride 

solution  on  (0ECH8NER  DE  Con  inck), 

A.,  ii,  669. 
thallic    chloride  (Gewecke),    A.,   ii, 

577. 
eerie  fluoride  (RiMBACii  and  Kiliam), 

A.,  ii,  810. 
nitrate,  investigation  of  the  interactions 
between  the   hydrates   of  (Vasi- 
lieff),  a.,  ii,  888. 

and  magnesium  nitrate,  hydrates  of 
(Vasimeff),  a.,  ii,  897. 
silicofluoride  and  stannifluoride,  nii.s- 

cibility  of  (Stortenbekkr),  A.,  ii, 

869. 
stannifluoride  and  silicofluoride,  mis- 

cibility  of  (Stortenbeker),  A.,  ii, 

869. 
sulphide,  action  of  carbon  and  silicon 

on,  at  high  temperatnres  (Fraex- 

KEi,),  A.,  ii,  1007. 
Zinc    organic    compounds,    mixed,    B- 

ketone  alcohols  and  aj3-acyclic  un- 
saturated ketones,   syntheses   with 

(Blaise  and  Maire),  A.,  i,  85. 
mixed,  syntheses  with  (Blaise  and 

K(ehler),  a.,  i,  204. 
Zinc  hydrazinecarboxylato  dihydrazin- 

ate    (Ebler  and  Schott),   A.,   ii, 

234. 
Zinc-p^ophyllotaonin(MARCHLEW8K^I), 

A.,  i,  174. 
Zinc,    estimation   of,  as  pyrophosphate 

(Lanoley),  a.,  ii,  1053. 
estimation    of,    by  ammonium  hydr- 
oxide (Vaubel),  a.,  ii,  832. 
estimation     of,      with      ferrocyanide 

(Rupp),  a.,  ii,  184. 
indirect    volumetric     estimation     of 

(Bacovescu  and  Vlahuta),  A.,  ii, 

767. 
chromium,  iron,  and  aluminium  in  a 

mixture,  separation  of  (Pozzi-Escot), 

A.,  ii,  621. 
Zirconium,  wave-length  tables  of  the  arc 
and  spark  spectra  of  (British  Associa- 
tion Reports),  A.,  ii,  453. 
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Zirconium,  radioactivity  of  i)reparations 

of  (Gockel),  a.,  ii,  956. 
analytical    investigation    of    (Wede- 

KiND  and    Lewis),   T.,    456;    P., 

60. 
complex    salts    of     (Tanatar     and 

KuKOVSKi),  A.,  ii,  887. 


Zirconium  minerals,  radioactive,  argon 

in  association  with  (v.  Antkoi'Off), 

A.,  ii,  311. 
Zymase  fermentation.  See  Fermentation. 
Zymases,  role  of,  in  i-espiratory  processes 

of  seed-plants  (Kostytscheff),  A.,  ii, 

173. 


ERRATA. 


Vol.  LXXXVI  (Abstr.,  1904). 
Part  II. 


Pao;e     Line 
350       14*    for  "lower"  rra^^  "liig! I er." 


Vol.  XCII  (Abstr.,  1907). 

Part  II. 

22»  /or  "KNa.,(S04)2"  rearf  "K3Na(S04)2." 

21*  ,,  "lamina"  rearf  "section." 
18  ,,  "  resinous  "  read  "  single. " 
21        ,,     "  vitreous"  r«a</ "  resinous." 


703 
703 
971 
971 


360 
422 


10 


Vol.  XCIV  (Ai-.str.,  1908). 
Part  I. 

"  l-iodothiophen  "  rend  "  2-iodothiophen." 

/CP — 

CHPh/  >CH-C02H"  read 


JHPh\ 

\o-co/ 


'CHo 


'CHPh<  >CH-C08H." 

\oco/ 


Part  II. 


96 

11   /c 

394 

4*   , 

401 

9*  , 

603  4 

— .'>*  , 

603 

1*   , 

861 

17*  , 

140 

12 

144 

9* 

154 

4 

176 

11* 

178 

22* 

182 

22* 

273 

18* 

286 

3 

302 

22* 

303 

16* 

306 

17 

469 

14* 

512 

23 

517 

22 

for  "  1907  "r«arf  "1908." 

"  Ramaniau  "  read  "  Roumanian." 

"  Wittmanstedtian  "  read  "  Widmanstatten." 

"  Paraniontmorillite  "  rend  "  Paramontmorillonite." 

"  H.Mg^isO,.,"  read  "  HsMgoSi^Oia.  " 

"  Marcassite  "  read  "  Marcasite." 

Vol.  XOVI  (Abstr.,  1909). 

Part  I. 

for  "  S-Aminocaproic  "  read  "  e-Aminocaproic." 
„     "XVIII"  m«;  "XVII." 
,,     " fi-Chloro-a-hydroxy-a{Z-A)dwxyphenylpropa'ne"  read 

"  P-C'hl(yro-a:3:i-trihydroxyphenyIproparu. 
"  1905  "  read  "  1906." 
!!     "C9H,NCl,6HgCL"'m«i  "C9HisNCl,6HgCU." 
,,    "  2-Methyl-6-methylolpyridiiie  "  read 

"  2-Metliyl-6-ethylolpyridine. 
,,    "  sodium  "  read  "  solution." 
,,     "283"  read  "383." 
, ,    "  Abstr. ,  1 908  "  read  ' '  this  vol. " 

,,     "  benzoyl-J-aminovaleric"  rearf  "  benzoyl-8-aminovaleric." 
,,     "Methyl  di-p-viethoxyDiahnate"  read 

"  Methyl  di-'p-inetlwxyphenylmaloiiate. 
,,     "2:6-Dichloro-4-sulpliomc  &cii"  read 

"  2:6-Oichloropheiiol-4-8ulplionic  acid. 
,,    "  phenylcarbimide  "  read  "phenylthiocarbimide." 
,,     "  aminodihydroxydiphenyl  "  read 

' '  aininodihydroxydipJienylamine. 
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ERRATA  {continued). 


H       " 

H 

HC«         N         2jq- 

1            1             1 
HC«        C===*X 

HC-'       "N        2jff 
rend          \            |            | 
HC«       8C >N 

H 

H 

Page     Line 


614         9*    for 


614  8*       ,,     "i:6-Dimeth'i//-2:3:7:0-diaz2}yridazine"  read 

"  5:7 -Dimethyl-l:2-A:9-benztetrazole. 

615  3         ,,     "  A:5:6- 2'rimethyl-2:'i:7:0-diazpyridazine"  rend 

"  5:6:7 -Trimethyl-l  :2:^:9-lenztetrazolc: 
615     7,  8        ,,      " 'i-2)Jienyl-6-melhyl-2:-i .7 :0-diazpyridazine"  read 

' '  7  ■phenyl-5-7nethyl-\  :2:i:9-bcnztclrazole. ' 
615       21         ,,     "  i-ffydroxy-Q-mcthyl-2:2:7:0-diazpyridazine"  rea.d 

"  7-Hydroxy-5-methyL-\:2:i:9-henztetrazole. ' 
615       11*       ,,     "  i-I£ydroxy-5:6-di,mefhyl-2:3:7:0-diazpy7-idazinc"  read 

"7-ITydroxy-5:6-dimeihyl-'[  :2:A:9-benztetrazole.' 

615  4*       ,,      '^  i-Ifijdroxy-6-phenyl-2:S:7:0-diazpyridazine"   read 

' '  7 -Hydroxy-5-p}ienyl-\ :2ii:9 -benztetratol/:. ' 

616  7         ,,     "  hydroxyplienyldiazpyridazine  "  rcf«^ 

"  hydroxyphenylbenztetrazolc. ' 
826        3        ,,     '  the  Ester  of"  r^-fw?  "Ethyl." 

Part  II. 


18       26*^ 

„-♦  !-  /o*'  "depression  "  read  "  molecular  weight." 


18       21*\ 
14*/ 


"  less  "  7'ead  "more. 


42  21*  ,,  "  vi]f  "  read  " on." 

62  19*  ,,  "  sperulites  "  reac?  "sjdierulitea," 

153  20  ,,  "  Nordhausen"  rearf  "Nordhausen." 

154  19*  ,,  "  Katapleite  "  read  "Catapleite." 

166  8  ,,  "  K  A.  KoHN  "  read  "  Philip  H.  Kobeu." 

170  18*1 

170  10*  h  ,,  "  banana"  rea<Z  "pine  apple." 

171  1   J 

370  3  ,,  ""Form"  read  "Torce." 

427  7*  „  "994"rearf  "904." 

434  17  ,,  "  perchromates  "  rertfZ  "perchlorates." 

527  3*  ,,  "Georges"  reac?  "Gabriel." 

680  25  „  "1908"  rea<^  "1909." 

684  11*  ,,  "Fats"  ?mcJ  "Fate." 

688  20  ,,  "578"  reaci  "518." 

828  20  delefe  "  liuppin." 

835  20      /or  "  RiESER  "  rmrf  "  RiESSER." 

869  2] 

869  5V  ,,  "Holniberg"  mtd  "Holmgren." 

869  9  J 

913  6*  „  "1603"  wa</ "503." 


1069    col. 
1089      „ 

ll'JS       ,. 


Index. 

,  line  14    for  "  Barnett,  Thco.  C."  read  "Burnett,  Theo.  C." 
'    "      -j},,    " BtLVia"  read  "  "DsLVieB." 
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Silheviiiauii,  T.,  and  N.  Ozorovitz, 

i,  32  ;  ii,  98. 
Smiles,  S.     See  T.  P.  Hilditch. 
Suiits,  A.,  and   F.    E.    C.    Scheffer, 

ii,  21. 
Sobftcki,  W.,  i,  51. 
Stiial,  J.  P.,  ii,  76. 
Starkenstein,  E.,  ii,  77. 
Stegmann,  L.     Seel.  W.  Bissegger. 
Stdpanoff,  A,     See  F.  Kehrmann. 
Stepanoff,  N.  J.,  ii,  12. 
Stobbe,  H.,  and  0.  Horn,  i,  31. 
Stock,  A.,  ii,  89. 
Stolz,  F.,  i,  70. 
Strache,  H.,  ii,  34. 
Siicliting,  H.,  ii,  35. 
Sunde,  E.     See  J.  Sebelien. 
Suwa,  A.,  ii,  77. 
Sventoslavsky,  W.,  ii,  23. 


T. 


Tarn m an n,  G.,  ii,  16. 

Taurke,  F.,  ii,  91. 

Taylor,  A.  E.,   i,  69,  73,  81. 

Tebb,  Miss  M.  C.   See  0.  Rosenheim. 

Termier,  P.,  ii,  59. 

Tenfel,  C.     See  A.  Kolb. 

Thorpe,  J.  F.     See  S.  R.  Best. 

Tichomiroff,  A.,  ii,  84. 

Tingle,  J.   B.,  and  E.   E.    Gorsline, 

i,  8. 
Tingle,   J.    B.,    and   H.    F.    Rolker, 

i,  28. 
Tolmacz,  B.,  ii,  90. 
Traube,  W.,  i,  12. 
Tribot,  J.,  i,  73. 
Trogor,    J.,    and    G.    Puttkammer, 

i,  C8,  69. 
Tropj),  W.     SeeT.  Zincke. 
Tschirch,   A.,   and   S.    Gaiichmann, 

ii,  85. 
Turner,  B.  B..ii,  13. 


Ullmann,  F.,  and  W.   Bruck,  i,  21, 
23. 


Vanino,     L.,     and     E.     Zumbusch, 

ii,  56. 
Veley,  V.  H.,  Trans.,  1. 
Verneuil,  A.,  ii,  47. 
Voit,  W.,  ii,  80. 
Votruba,  K.,  ii,  95. 


w. 

Wada,  T.,  ii,  60. 
Wahl,  W.,  ii,  65. 
Walker,    J.,    and    T.    Blackadder, 

ii,  93. 
Walker,  P.  H.,  ii,  102. 
Waller,  A.  D.,  ii,  75. 
Walther,     R.    von,    and    A.    Gross- 

mann,  i,  55. 
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ii,  46. 
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Wheeler,  H.    L.,   and  L.  M.  Lid  die, 

i,  60. 
Wherry,  E.  T.,  and  W.   H.  Chapin, 

ii   57   92. 
Winter,  H.  W.     See  G.  D.  Lander. 
Winterstein,  E.,  i,  5. 
Wirth,  F.     SeeO.  Hauser. 
Wislicenus,  W.,  E.  Boklen,  and  F. 

Reuthe,  i,  9. 
Wislicenus,    W.,    and    H.    Elvert, 

i,  29. 
Wohlgemuth,  II.     See  J.  Mingain. 
Wohlgemuth,  J.,  ii,  70. 
Wolff,  L.,  and  R.  Marburg,  i,  14. 
Wollenberg,  W.     See  T.  Zincke, 
Woudstra,  H.  W.,  ii,  9. 
Wright,  F.  E.,  ii,  61. 
Wugk,  E.     See  T.  Zincke. 


z. 


Zelinsky,  N.  D.,  and  N.  Izgary- 
scheff,i,  26. 

Zincke,  T.,  and  W.  Broeg,  i,  33. 

Zincke,  T.,  K.  Henke,  W.  Wollen- 
berg, and  E.  Wugk,  i,  23. 

Zincke,  T.,  and  W.  Tropp,  i,  35. 

Zincke,  T.,  and  E.  Wugk,  i,  22. 

Zumbusch,  E.     See  L.  Vanino 
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ERRATA. 


Vol.  XCII  (Abste.,  1^07). 

Part  II  (Index). 
Page       Line  Col. 

1059        10        i    /or  "Kdffler"rmd  "loffler." 
1068         10*       i     insert  "an  attemiit  to  synthesise  coUidine,  A.,  i,  440." 
1074  2       ji    /or  "  Mayer  "  reaci  "  Meyer. " 

1076         10       ii     iiisert  "  reversible  reactions  of  the  first  order,  A.,  ii,  753. 

Vol.  XCTII  (Trans.,  1908). 

for      — - — f-     read      I.- 


i 


2191 

10 

2192 

4 

2195 

34 

2197 

13 

2197 

18 

2197 

19 

2197 

20 

2198 

15 

2198 

40 

2198 

41 

2201 

7 

after  "  H  "  insert  "  =." 
for      —^M       read      tft^^'- 
„  "  S'"  and  "  W"  read  "  S""  and  "  W"." 

dA^  ^  dA^ 

r     delete  "providing  ....  very  great." 

for  "acid"  read  "acids." 

after  "  resembled"  insert  "  the  effect  of  water  on  catal^'seJ." 
<fe^fite  "  by  experiment." 
,,     "hydroxonium." 

2203  3        ^orc  "  value  "  insert  "  apparent "  ajuZ  delete      — . 

Vol.  XCIV  (Abstr.,  1908). 
Part  I. 

345  16*  for  "Gialdino"  read  "Gialdini." 

591  5*  ,,   "Kuiin"  rc«c^  "Kahn." 

692  21*  „   "VlII"  rear?  "XXIX." 

931  22  ,,   "  X  "  read  "  XXXIV.". 

1017  19  „    "not"  rcf«^  "nove." 

Part  II. 

124         21        /or  "190  "read  "1907." 
1058  2*        ,,   "  Ali.aukt"  rcnirf  "  At.LARD." 
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Trivelli,  A.  P.  H.,  ii,  141. 

Tutiii,    F.,   and   H.   W.    B.    Clewer, 
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ERRATA. 

Vol.  XCIV  (Abstr.,  1908). 

Part  I. 
Page      Line 
360         16    for  "  1-iodothiophen  "  r«a(Z  "  2-iodothiophen." 

Vol.  XCVI  (Abstr.,  1909). 
Part  II. 
42        21*  for  "  up  "  read  "  on." 


From  bottom. 


INDEX    OF    AUTHORS     NAMES. 


XXIU 


Tedesco,  V.     See  H.  Eppinger. 
Thiel,  A.,  and  H.  Ohl,  ii,  318. 
Thies,  F.     See  E.  Abdeihaldeu. 
Thies,  J.     iSee  G.  Lockemann. 
Thirot,  A.  J.  M.,  ii,  320. 
Thomas,  F,     See  A.  G.  Perkin. 
Thomas,  V.,  i.  251. 
Thompson,   H.   B.     See   N.  L    Geb- 

hard. 
Thomsou,  Sir  J.  J.,  ii,  290. 
Thomson,  W.,  ii,  292. 
Thorpe,  J.  F.     See  S.  K.  Best. 
Tiedtke,  H.,  i,  255. 
Tiaube,  I.,  ii,  325. 
Tianmann,  V.     Sec  II.  I'auly. 
Treutlein,  A.     See  K.  B,  Lohmaun. 
Trevor,  J.  E.,  ii,  296. 
Trommsdorlf,  K.,  ii,  330. 
Tutin,  F.,  Tkans.,  663. 


u. 


I   rbain,  G.,  ii,  316. 


\  andevelde,  A.  J.  J.,  ii,  337. 
Vaiistone,  E.,  Tkans.,  590. 
Vegard,  L.,  ii,  300. 
Veley,  V.  H.,  Tkans.,  75S. 
N'ereinigte      Chemischc       Workp, 

Aktiengesellschaft,  i,  253;  ii,  312. 
Vereinigte   Chininfabrikcn    Zim- 

mer  &  Co.,  i,  247. 
Vernadsky,  W.  I.,  ii,  302. 
Vi-rploegh,     H.     See    C.    J.    0.  van 

Iloogenhuyze. 
Viguior.     See  R.  Lespieau. 
Voltz,  W.     SeeE.  Abderhalden. 


w. 

Waerden,    H.    van  der.     See   W.    J. 

van  Heteren. 
Wahl,  A.,  i,  198,  261. 
Waldmiiller,     M.       See     W.     Wis- 

licenus. 
Waliaschko,  N.,  i,  248. 


Warburg,  H.     See  K.  B.  Lehniann, 
Webar,  L.  E.     SeeH.  Leufhs. 
Weber,  O.     See  F.  Schwarz. 
Wedekind,  R.  &  Co.,  i,  242,  243. 
Wegelius,  H.,  and  S.  Kilpi,  ii,  350. 
Weger,  A.     See  K.  B.  Lehmann. 
Wegscheider,  R.,  ii,  305. 
Weigert,  F.,  i,  219. 
Weimarn,  P.  P.  von,  ii,  301,  306. 
Weissgerber,  R.,  i,  219. 
Wellisch,  E.  M.,  ii,  299. 
Welsch,  A.     See  A.  Windaus. 
Werncken,  G.,  i,  278. 
Werner,  G.     See  O   Dimroth. 
Westhoff,  F.     See  H.  Ost. 
Wichern,  H.     See  G.  Lockemann. 
Wiechowski,  W.,  ii,  329. 
Wieland,  H.,  i,  215,  216,  217. 
Wilenko,  G.  C.andS.  Motylew.ski, 

i   228 
Wi'lfarth,  H.     SeeG.  Wimmer. 
Willstatter,  R.,  ii,  336. 
Wimmer,     G.,    G.     Geisthoff,     W. 

Krnger,  O.  Ringleben,  H.  Koemer, 

J.     Storck,     and     H.     Wilfarth, 

ii,  340. 
Windaus,  A.,  i,  258. 
Windaus,  A.,  and  A.  Welsch,  i,  228. 
Windrath,  H.  See  E.  Abderhalden. 
Winmill,  T.  F.     See  J.  T.  Hewitt. 
Winterstein,  E.,  ii,  3-38. 
Winterstein,   E.,  and  L.   Stegman, 

ii,  338. 
Winterstein,  E.,  and  K.  Sniolenski, 

ii,  338. 
Wintlier,  C,  ii,  283. 
Wirth,  F.     See  0.  Hauser. 
Wislicenus,    W.,    and     M.     Wald- 

miiller,  i,  241. 
Wohler,  L.,  and  W.  Frey,  ii,  322. 
Wohl,  A.,  and  R.  Maag,  i,  254, 
Wolff,  J.,  i,  279. 
Wolff,  S.     See  H.  T.  Bucherer. 
Wolokitin,   A.      See  0.   von  Girse- 

wald. 
Wulf,  T.,  ii,  285. 


Zegla,  P.,  ii,  329. 
Zeitschel,  0.,  i,  245. 
Zemplen,  G.     See  E.  Fischer. 
Zincke,  T.,  and  F.  Schwa  be,  i,  241. 
Zopf,  W.,  i,  237. 


XXIV  ERRATA. 


ERRATA. 

Vol.  LXXXVI  (Abstr.,  1904). 

Part  II. 

Page      Line 

350         14*     /"or  "  lower  "  rc«d  "  higher. " 

Vol.  XCII  (Abstr.,  1907). 
Part  II. 

703  22*  for  "  KNajCSOJa  "  read  "  K3Na(S04)2." 

703  21*  ,,    "lamina"  rearf  "section." 

971  18  ,,    "resinous"  read  "single." 

971  21  ,,    "  vitreous  "  reaci  "  resinoiis. " 

Vol.  XCIV  (Abstr.,  1908). 
Part  II. 

394  4*    for  "  Ranianian  "  rearf  "  Roumanian." 

401  9*      ,,    "  Wittmanstedtian"  rearf  "  Widmanstatten." 

603  4 — 5*    „    "  Paramontniorillite  "  rearf  "  Paramontmorillonite. 

603  1*      ,,    "HjMg.jSisOia"  J-carf  "HsMgaSisOiB." 

861  17*      ,,    "  Marcassite  "  rcarf  "  Marcasite." 
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\o-co/ 
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ERRATA. 
YoL.  XCV  (Trans.,  1909). 
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1957        ^4        o?rtz<  " -3-carboxylic  acid." 
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